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Ultimate Comfort 1
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Scan here to learn how Alcon’s Permanent Water Surface Technology
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C O N TA C T L E N S E S

Debunking common ortho-k myths

G L AUCO M A

Current glaucoma treatments bring challenges
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EVOLUTION

of vision correction

Refractive technologies encompass a rapidly changing landscape

By John D. Gelles, OD, FAAO,
FIAOMC, FCLSA, FSLS, FBCLA

Advancements in vision correction present
opportunities for collaborative care.
CONTINUED ON PAGE 32
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R E F R AC T I V E

Near vision for irregular corneas with pinhole effect

R E T I NA

Case study: pigment epithelial detachment

OCU L A R S U R FACE DI SE A SE

Making artificial tears less artificial

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
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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/
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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
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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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From the Chief Optometric Editor

Costly prescriptions
and pharmacy friends

Patient scenario proves learning experience for one OD

H

ave you ever been
cursed at because of
how much a medication
cost? Well, I have. The
patient presented with quite a
significant allergic response,
presumably from a bug flying
into her eye. Chemosis, injection, epiphora, papillae—you
name it, she had it.
She’d been at a picnic the
day before she presented to
my office, and that’s when
the culprit decided to give her
left eye a go. Her vision and
intraocular pressure (IOP)
were fine. She just had a ton of
inflammation. I thought back
to optometry school, where I
learned that, in the presence
of a ton of inflammation, “steroids are your friend.”
This situation was no different—sort of. This was an established patient of mine and a
well-known steroid responder,
as evidenced during treatment
of an anterior uveitis flare-up,
which was treated successfully
with prednisolone acetate followed by timolol maleate.
So, what to do with the current onslaught of inflammation? I had already decided to
use a steroid, because she was
in considerable discomfort.
I could have treated her with
prednisolone acetate to quell
the inflammation and timolol
maleate for the ensuing IOP
spike, or I could have treated

5

with loteprednol etabonate,
which would have done well to
treat the inflammation without the likely IOP response.
I chose the latter approach.
When I went to prescribe the
medication over the internet,
I was glad to see that it was
preferred as a level 1 medication, which I learned by means
of the software platform
cross-referencing with her
insurance coverage.
I prescribed said medication and invited her back in a
couple of days for follow-up.
On the day of her appointment, I caught a glimpse of her
out in the waiting room and
could immediately tell that her
eye was a lot better. When we
met in the examination room,
she apologized to me.
As it had turned out, the
pharmacy of her choice told
her the medication was quite
expensive, and she did not
fill the prescription. Instead,
she called me with a profanity-laced rant about the
cost of her medication and
said I had lied to her about it
being covered. I calmly asked
her whether I could have a
moment to research. I then
called a pharmacist friend at
another pharmacy and asked
him to look up the medication
and insurance coverage.
As it turned out, he was able
to get a much lower price, and

You never know
what kind of day
someone is having.
she was able to attain the
medication, resulting in
marked relief of this patient's
signs and symptoms.
Two take-home points here:
» Don’t let your patients get to
you too much. You never know
what kind of day someone is
having, and you may simply be
the object of deflection. Go to
bat for them.

» Find a pharmacist and make
friends.

Benjamin P. Casella,
OD, FAAO
chief optometric editor,
practices in Augusta, Georgia,
with his father in his
grandfather’s practice.
Email: bpc81@aol.com
Phone: 706-267-2972
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Autumn is officially in full swing. With the leaves turning and the
air getting cooler and crisper, it is the perfect time to don those
flannels, carve those pumpkins, and peruse the latest issue of
Optometry Times®.
Our technology cover story features John D. Gelles, OD, FAAO,
FIAOMC, FCLSA, FSLS, FBCLA, who explores the evolution of a
rapidly changing landscape in refractive technologies, including
how today’s vision correction options have expanded to understand
patient candidacy, needs, and preferences.
In contact lenses, we cover orthokeratology (ortho-k) from
2 standpoints: Kelly Voltz, OD, FAAO, FSLS, discusses ortho-k with
myopia management, whereas Chandra Mickles, OD, MS, FAAO,
FSLS, dives into common misconceptions—and truisms—within the
eye care community.
Moving over to glaucoma, a triad of authors—Justin Schweitzer,
OD, FAAO; Salvador Gonzalez Jr, OD; and Sara Stockwell, OD—present challenges with current treatments, as well as advancements
extending beyond standard topical therapy.
Ocular surface disease features Katherine M. Mastrota, OD, MS,
FAAO, as she defines dacryostenosis and looks at treating teary
eyes, and Mile Brujic, OD, FAAO, who offers real-world expertise
and patient cases on the benefits of preservative-free eye drops to
treat a plethora of eye diseases.
Leo Semes, OD, FAAO, shares a recent retinal patient case
following the progression of pigment epithelial detachment. On
the refractive front, Joshua Davidson, OD, FAAO, FSLS, updates
clinicians on using pilocarpine hydrochloride ophthalmic solution,
1.25% for irregular corneas.
Chris Wroten, OD, concludes his 2-part series on strategic
planning, including an in-depth look at the strengths, weaknesses,
opportunities, and threats analysis technique to help practitioners
brainstorm ideas for practice success.
And Mohammad Rafieetary, OD, FAAO, rounds us out with a
sneak peek at what attendees can expect from this year’s second
annual Optometry Times® EyeCon meeting—including a look at his
upcoming presentation.
Happy reading.
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CAN EXPERIENCE

MAKE A DIFFERENCE?

INDICATION
LUMIGAN® 0.01% (bimatoprost ophthalmic solution) is indicated for the reduction
of elevated intraocular pressure in patients with open angle glaucoma or ocular
hypertension.
IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
LUMIGAN® 0.01% is contraindicated in patients with hypersensitivity to bimatoprost
or to any of the ingredients.
WARNINGS AND PRECAUTIONS
Pigmentation
Bimatoprost ophthalmic solution has been reported to cause changes to pigmented
tissues. The most frequently reported changes have been increased pigmentation
of the iris, periorbital tissue (eyelid) and eyelashes. Pigmentation is expected to
increase as long as bimatoprost is administered. After discontinuation of bimatoprost,
pigmentation of the iris is likely to be permanent, while pigmentation of the periorbital
tissue and eyelash changes have been reported to be reversible in some patients.
Patients who receive treatment should be informed of the possibility of increased
pigmentation. The long term effects of increased pigmentation are not known. Iris
color change may not be noticeable for several months to years. While treatment with
LUMIGAN® 0.01% can be continued in patients who develop noticeably increased iris
pigmentation, these patients should be examined regularly.
Eyelash Changes
LUMIGAN® 0.01% may gradually change eyelashes and vellus hair in the treated
eye. These changes include increased length, thickness, and number of lashes.
Eyelash changes are usually reversible upon discontinuation of treatment.

Bacterial Keratitis
There have been reports of bacterial keratitis associated with the use of multipledose containers of topical ophthalmic products.
Contact Lens Use
LUMIGAN® 0.01% contains benzalkonium chloride, which may be absorbed by and
cause discoloration of soft contact lenses. Contact lenses should be removed prior
to instillation of LUMIGAN® 0.01% and may be reinserted 15 minutes following its
administration.
ADVERSE REACTIONS
In a 12-month clinical study with bimatoprost ophthalmic solutions 0.01%, the most
common adverse reaction was conjunctival hyperemia (31%). Approximately 1.6%
of patients discontinued therapy due to conjunctival hyperemia. Other adverse drug
reactions (reported in 1 to 4% of patients) with LUMIGAN® 0.01% in this study
included conjunctival edema, conjunctival hemorrhage, eye irritation, eye pain, eye
pruritus, erythema of eyelid, eyelids pruritus, growth of eyelashes, hypertrichosis,
instillation site irritation, punctate keratitis, skin hyperpigmentation, vision blurred,
and visual acuity reduced.
USE IN SPECIFIC POPULATIONS
Pediatric Use
Use in pediatric patients below the age of 16 years is not recommended because
of potential safety concerns related to increased pigmentation following long-term
chronic use.
Please see Brief Summary of full Prescribing Information on the following pages.

Intraocular Inflammation
Prostaglandin analogs, including bimatoprost, have been reported to cause
intraocular inflammation. In addition, because these products may exacerbate
inflammation, caution should be used in patients with active intraocular
inflammation (e.g., uveitis).
Macular Edema
Macular edema, including cystoid macular edema, has been reported during
treatment with bimatoprost ophthalmic solution. LUMIGAN® 0.01% should be used
with caution in aphakic patients, in pseudophakic patients with a torn posterior lens
capsule, or in patients with known risk factors for macular edema.

© 2022 AbbVie. All rights reserved. LUMIGAN® and
its design are registered trademarks of Allergan, Inc.,
an AbbVie company. LUM146315-v2 07/21

(bimatoprost ophthalmic
solution) 0.01%

LUMIGAN 0.01%
(bimatoprost ophthalmic solution)
®

HIGHLIGHTS OF PRESCRIBING INFORMATION

WARNINGS AND PRECAUTIONS
Pigmentation: Pigmentation of the iris, periorbital tissue (eyelid) and eyelashes can occur.
Iris pigmentation is likely to be permanent. (5.1)
Eyelash Changes: Gradual change to eyelashes including increased length, thickness and
number of lashes. Usually reversible. (5.2)

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

•

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

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

DOSAGE AND ADMINISTRATION
One drop in the affected eye(s) once daily in the evening. (2)
DOSAGE FORMS AND STRENGTHS
Ophthalmic solution containing 0.1 mg/mL of bimatoprost. (3)
CONTRAINDICATIONS

•

To report SUSPECTED ADVERSE REACTIONS, contact Allergan at 1-800-678-1605 or FDA
at 1-800-FDA-1088 or www.fda.gov/medwatch.
USE IN SPECIFIC POPULATIONS
Use in pediatric patients below the age of 16 years is not recommended because of potential
safety concerns related to increased pigmentation following long-term chronic use. (8.4)
See 17 for PATIENT COUNSELING INFORMATION.
Revised: 9/2020

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

allergan PI layout Untitled-8.indd 2
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* Sections or subsections omitted from the full prescribing information are not listed.
5.4 Macular Edema
Macular edema, including cystoid macular edema, has been reported during treatment with
bimatoprost ophthalmic solution. LUMIGAN® 0.01% should be used with caution in aphakic
patients, in pseudophakic patients with a torn posterior lens capsule, or in patients with known
risk factors for macular edema.
5.5 Bacterial Keratitis
There have been reports of bacterial keratitis associated with the use of multiple-dose containers of
topical ophthalmic products. These containers had been inadvertently contaminated by patients who,
in most cases, had a concurrent corneal disease or a disruption of the ocular epithelial surface.
5.6 Contact Lens Use
LUMIGAN® 0.01% contains benzalkonium chloride, which may be absorbed by and cause
discoloration of soft contact lenses. Contact lenses should be removed prior to instillation of
LUMIGAN® 0.01% and may be reinserted 15 minutes following its administration.
6
ADVERSE REACTIONS
The following adverse reactions are described elsewhere in the labeling:
• Pigmentation including blepharal pigmentation and iris hyperpigmentation [see Warnings
and Precautions (5.1)]
• Eyelash Changes [see Warnings and Precautions (5.2)]
• Intraocular Inflammation [see Warnings and Precautions (5.3)]
• Macular Edema [see Warnings and Precautions (5.4)]
• Hypersensitivity [see Contraindications (4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials
of another drug and may not reflect the rates observed in practice.
In a 12-month clinical study with bimatoprost ophthalmic solutions 0.01%, the most common
adverse reaction was conjunctival hyperemia (31%). Approximately 1.6% of patients discontinued
therapy due to conjunctival hyperemia. Other adverse drug reactions (reported in 1 to 4%
of patients) with LUMIGAN® 0.01% in this study included conjunctival edema, conjunctival
hemorrhage, eye irritation, eye pain, eye pruritus, erythema of eyelid, eyelids pruritus, growth of
eyelashes, hypertrichosis, instillation site irritation, punctate keratitis, skin hyperpigmentation,
vision blurred, and visual acuity reduced.
6.2 Postmarketing Experience
The following adverse reactions have been identified during postapproval use of LUMIGAN®
0.01%. Because these reactions are reported voluntarily from a population of uncertain size, it is
not always possible to reliably estimate their frequency or establish a causal relationship to drug
exposure. These reactions, which have been chosen for inclusion due to either their seriousness,
frequency of reporting, possible causal connection to LUMIGAN®, or a combination of these
factors include: asthma-like symptoms, dizziness, dry eye, dyspnea, eye discharge, eye edema,
foreign body sensation, headache, hypersensitivity including signs and symptoms of eye allergy
and allergic dermatitis, hypertension, lacrimation increased, periorbital and lid changes including
deepening of the eyelid sulcus, and photophobia.
8
USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
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Risk Summary
There are no adequate and well-controlled studies of LUMIGAN® (bimatoprost ophthalmic
solution) 0.01% administration in pregnant women. There is no increase in the risk of major birth
defects or miscarriages based on bimatoprost postmarketing experience.
In embryofetal developmental studies, administration of bimatoprost to pregnant mice and rats
during organogenesis, resulted in abortion and early delivery at oral doses at least 33 times (mice)
or 94 times (rats) the human exposure to bimatoprost 0.03% dosed bilaterally once daily (based
on blood area under the curve [AUC] levels). These adverse effects were not observed at 2.6 times
(mice) and 47 times (rats) the human exposure to bimatoprost 0.03% dosed bilaterally once daily
(based on blood AUC levels).
In pre/postnatal development studies, administration of bimatoprost to pregnant rats from
organogenesis to the end of lactation resulted in reduced gestation length and fetal body weight,
and increased fetal and pup mortality at oral doses at least 41 times the human systemic
exposure to bimatoprost 0.03% dosed bilaterally once daily (based on blood AUC levels). No
adverse effects were observed in rat offspring at exposures estimated at 14 times the human
exposure to bimatoprost 0.03% dosed bilaterally once daily (based on blood AUC levels).
Because animal reproductive studies are not always predictive of human response LUMIGAN®
0.01% should be administered during pregnancy only if the potential benefit justifies the potential
risk to the fetus.
Data
Animal Data
In an embryofetal development rat study, abortion was observed in pregnant rats administered
bimatoprost orally during organogenesis at 0.6 mg/kg/day (94 times the human systemic
exposure to bimatoprost 0.03% dosed bilaterally once daily, based on AUC). The No Observed
Adverse Effect Level (NOAEL) for abortion was 0.3 mg/kg/day (estimated at 47 times the human
systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based on AUC). No
abnormalities were observed in rat fetuses at doses up to 0.6 mg/kg/day.
In an embryofetal development mouse study, abortion and early delivery were observed in
pregnant mice administered bimatoprost orally during organogenesis at doses greater than or
equal to 0.3 mg/kg/day (33 times the human systemic exposure to bimatoprost 0.03% dosed
bilaterally once daily, based on AUC). The NOAEL for abortion and early delivery was 0.1 mg/kg/day
(2.6 times the human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based
on AUC). No abnormalities were observed in mouse fetuses at doses up to 0.6 mg/kg/day (72 times
the human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based on AUC).
In a pre/postnatal development study, treatment of pregnant rats with bimatoprost orally
from gestation day 7 to lactation day 20 resulted in reduced gestation length, increased late
resorptions, fetal deaths, and postnatal pup mortality, and reduced pup body weight at doses
greater than or equal to 0.3 mg/kg/day. These effects were observed at exposures at least
41 times the human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based
on AUC. The NOAEL for postnatal development and mating performance of the offspring was
0.1 mg/kg/day (estimated at 14 times the human systemic exposure to bimatoprost 0.03%
dosed bilaterally once daily, based on AUC).
8.2 Lactation
Risk Summary
It is not known whether topical ocular treatment with LUMIGAN® 0.01% could result in
sufficient systemic absorption to produce detectable quantities in human milk. In animal studies,
bimatoprost has been shown to be present in breast milk of lactating rats at an intravenous dose
(i.e., 1 mg/kg) 970 times the RHOD (on a mg/m2 basis), however, no animal data is available at
clinically relevant doses.
The developmental and health benefits of breastfeeding should be considered along with the
mother’s clinical need for LUMIGAN® 0.01% and any potential adverse effects on the breastfed
child from LUMIGAN® 0.01%.
8.4 Pediatric Use
Use in pediatric patients below the age of 16 years is not recommended because of potential
safety concerns related to increased pigmentation following long-term chronic use.
8.5 Geriatric Use
No overall clinical differences in safety or effectiveness have been observed between elderly
and other adult patients.
10 OVERDOSAGE
No information is available on overdosage in humans. If overdose with LUMIGAN® (bimatoprost
ophthalmic solution) 0.01% occurs, treatment should be symptomatic.
In oral (by gavage) mouse and rat studies, doses up to 100 mg/kg/day did not produce any
toxicity. This dose expressed as mg/m2 is at least 210 times higher than the accidental dose of
one bottle of LUMIGAN® 0.01% for a 10 kg child.
11 DESCRIPTION
LUMIGAN® (bimatoprost ophthalmic solution)
0.01% is a synthetic prostamide analog with
ocular hypotensive activity. Its chemical name is
(Z )-7-[(1R,2R,3R,5S)-3,5-Dihydroxy-2-[(1E,3S)3-hydroxy-5-phenyl-1-pentenyl]cyclopentyl]-5N-ethylheptenamide, and its molecular weight
is 415.58. Its molecular formula is C25H37NO4. Its
chemical structure is:
Bimatoprost is a powder, which is very soluble
in ethyl alcohol and methyl alcohol and slightly
soluble in water. LUMIGAN® 0.01% is a clear,
isotonic, colorless, sterile ophthalmic solution
with an osmolality of approximately 290 mOsmol/kg.
LUMIGAN® 0.01% contains Active: bimatoprost 0.1 mg/mL; Inactives: benzalkonium chloride
0.2 mg/mL; sodium chloride; sodium phosphate, dibasic; citric acid; and purified water. Sodium
hydroxide and/or hydrochloric acid may be added to adjust pH. The pH during its shelf life ranges
from 6.8-7.8.
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
Bimatoprost, a prostaglandin analog, is a synthetic structural analog of prostaglandin with
ocular hypotensive activity. It selectively mimics the effects of naturally occurring substances,
prostamides. Bimatoprost is believed to lower intraocular pressure (IOP) in humans by increasing
outflow of aqueous humor through both the trabecular meshwork and uveoscleral routes. Elevated
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IOP presents a major risk factor for glaucomatous field loss. The higher the level of IOP, the greater
the likelihood of optic nerve damage and visual field loss.
12.3 Pharmacokinetics
Absorption
After one drop of bimatoprost ophthalmic solution 0.03% was administered once daily to both
eyes of 15 healthy subjects for two weeks, blood concentrations peaked within 10 minutes after
dosing and were below the lower limit of detection (0.025 ng/mL) in most subjects within 1.5
hours after dosing. Mean Cmax and AUC0-24hr values were similar on days 7 and 14 at approximately
0.08 ng/mL and 0.09 ng•hr/mL, respectively, indicating that steady state was reached during the
first week of ocular dosing. There was no significant systemic drug accumulation over time.
Distribution
Bimatoprost is moderately distributed into body tissues with a steady-state volume of distribution
of 0.67 L/kg. In human blood, bimatoprost resides mainly in the plasma. Approximately 12% of
bimatoprost remains unbound in human plasma.
Elimination
Metabolism
Bimatoprost is the major circulating species in the blood once it reaches the systemic
circulation following ocular dosing. Bimatoprost then undergoes oxidation, N-deethylation and
glucuronidation to form a diverse variety of metabolites.
Excretion
Following an intravenous dose of radiolabeled bimatoprost (3.12 mcg/kg) to six healthy subjects,
the maximum blood concentration of unchanged drug was 12.2 ng/mL and decreased rapidly with
an elimination half-life of approximately 45 minutes. The total blood clearance of bimatoprost was
1.5 L/hr/kg. Up to 67% of the administered dose was excreted in the urine while 25% of the dose
was recovered in the feces.
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis
Bimatoprost was not carcinogenic in either mice or rats when administered by oral gavage
for 104 weeks at doses up to 2 mg/kg/day and 1 mg/kg/day, respectively (192 and 291 times
the estimated human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily,
respectively, based on blood AUC levels)
Mutagenesis
Bimatoprost was not mutagenic or clastogenic in the Ames test, in the mouse lymphoma test,
or in the in vivo mouse micronucleus tests.
Impairment of Fertility
Bimatoprost did not impair fertility in male or female rats up to doses of 0.6 mg/kg/day (at least
103 times the recommended human exposure to bimatoprost 0.03% dosed bilaterally once daily
based on blood AUC levels).
14 CLINICAL STUDIES
In a 12-month clinical study of patients with open angle glaucoma or ocular hypertension with an
average baseline IOP of 23.5 mmHg, the IOP-lowering effect of LUMIGAN® 0.01% once daily (in
the evening) was up to 7.5 mmHg.
16 HOW SUPPLIED/STORAGE AND HANDLING
LUMIGAN® (bimatoprost ophthalmic solution) 0.01% is supplied sterile in opaque white low
density polyethylene ophthalmic dispenser bottles and tips with turquoise polystyrene caps in the
following sizes:
2.5 mL fill in a 5 mL container - NDC 0023-3205-03
5 mL fill in a 10 mL container - NDC 0023-3205-05
7.5 mL fill in a 10 mL container - NDC 0023-3205-08
Storage: Store at 2°C to 25°C (36°F to 77°F).
After opening, LUMIGAN® 0.01% can be used until the expiration date on the bottle.
17 PATIENT COUNSELING INFORMATION
Potential for Pigmentation
Advise patients about the potential for increased brown pigmentation of the iris, which may be
permanent. Also inform patients about the possibility of eyelid skin darkening, which may be
reversible after discontinuation of LUMIGAN® (bimatoprost ophthalmic solution) 0.01%.
Potential for Eyelash Changes
Inform patients of the possibility of eyelash and vellus hair changes in the treated eye during
treatment with LUMIGAN® 0.01%. These changes may result in a disparity between eyes in
length, thickness, pigmentation, number of eyelashes or vellus hairs, and/or direction of eyelash
growth. Eyelash changes are usually reversible upon discontinuation of treatment.
Handling the Container
Instruct patients to avoid allowing the tip of the dispensing container to contact the eye,
surrounding structures, fingers, or any other surface in order to avoid contamination of the
solution by common bacteria known to cause ocular infections. Serious damage to the eye and
subsequent loss of vision may result from using contaminated solutions.
When to Seek Physician Advice
Advise patients that if they develop an intercurrent ocular condition (e.g., trauma or infection), have
ocular surgery, or develop any ocular reactions, particularly conjunctivitis and eyelid reactions, they
should immediately seek their physician’s advice concerning the continued use of LUMIGAN® 0.01%.
Contact Lens Use
Advise patients that LUMIGAN® 0.01% contains benzalkonium chloride, which may be absorbed
by soft contact lenses. Contact lenses should be removed prior to instillation of LUMIGAN® 0.01%
and may be reinserted 15 minutes following its administration.
Use with Other Ophthalmic Drugs
Advise patients that if more than one topical ophthalmic drug is being used, the drugs should be
administered at least five (5) minutes between applications.
Distributed by: Allergan USA, Inc.
Madison, NJ 07940
© 2020 Allergan. All rights reserved.
All trademarks are the property of their respective owners.
Patented. See: www.allergan.com/patents
Rev: 9/2020
LUM66085-v3 01/21

8/6/21 1:58 PM

EDITORIAL BOARD

Mission Statement Optometry Times® delivers easily digested, practical information by ODs for ODs. This information can be immediately applied to improve the
clinical experience of the next patient in your chair as well as your practice performance. In partnering with our readers, Optometry Times® provides data, analysis,
tools, and resources that are available whenever and wherever our readers want them.

Benjamin P. Casella, OD, FAAO
Ernest L. Bowling, OD, FAAO

CHIEF OPTOMETRIC EDITOR

EDITOR EMERITUS 2012-2017

Jeffrey Anshel, OD, FAAO

A. Paul Chous, OD, MA, FAAO

Jeffry D. Gerson, OD, FAAO

Andrew S. Morgenstern, OD, FAAO

Diana L. Shechtman, OD, FAAO

Encinitas, CA

Tacoma, WA

Shawnee, KS

Bethesda, MD

Miami, FL

Ocular Nutrition Society

Chous Eye Care Associates

Melissa Barnett, OD, FAAO, FSLS

Jade Coats, OD

Sacramento, CA

Rogers, AR

UC Davis Medical Center

McDonald Eye Associates

Sherry J. Bass, OD, FAAO

Michaela Crowley, OD

New York, NY

Lexington, MA

SUNY College of Optometry

Lexington Eye Associates

Justin Bazan, OD

Melanie Denton, OD, MBA, FAAO

Brooklyn, NY

Salisbury, NC

Park Slope Eye

Ernest L. Bowling, OD, FAAO
Gadsden, AL

Crystal Brimer, OD, FAAO
Crystal Vision Services
Wilmington, NC

Michael Brown, OD, MHS-CL, FAAO
US Department of Veterans Affairs
Huntsville, AL

Mile Brujic, OD, FAAO
Premier Vision Group
Bowling Green, OH

Diana Canto-Sims, OD
Buena Vista Optical
Chicago

Michael A. Chaglasian, OD, FAAO
Illinois Eye Institute
Chicago, IL

TRENDING
Check out the latest top-read
stories on the Optometry Times®
website or social channels. Find
content on Facebook, Twitter,
Instagram, and LinkedIn. Don't
miss out on the latest and greatest
in glaucoma, retina, dry eye,
refractive surgery, contact lenses,
and practice management, just to
name a few topics. Go take a look!

October 2022

Salisbury Eyecare and Eyewear

Marta Fabrykowski, OD, FAAO

WestGlen Eyecare

Scott G. Hauswirth, OD, FAAO
University of Colorado
School of Medicine
Aurora, CO

James Hill, OD, FAAO
Medical University
of South Carolina
Charleston, SC

Milton M. Hom, OD, FAAO
Azusa, CA

Steven Ferrucci, OD, FAAO

Cecelia Koetting, OD, FAAO

Sepulveda, CA

Barbara Fluder, OD

Williams Eye Institute
Merrillville, IN

Ben Gaddie, OD, FAAO
Gaddie Eye Centers
Louisville, KY

David I. Geffen, OD, FAAO
Gordon Weiss Schanzlin
Vision Institute

The University of Alabama at
Birmingham School of Optometry
Birmingham, AL

Specialty Eyecare Group
Kirkland, WA

Hines-Sight
Denver, CO

Mohammad Rafieetary, OD, FAAO
Memphis, TN

Stuart Richer, OD, PhD, FAAO
James Lovell Federal
Health Care Facility
North Chicago, IL

Tahlequah, OK

Maria Sampalis, OD

Pamela J. Miller, OD, JD, FAAO
Highland, CA

Scranton, PA

Joseph Sowka, OD, FAAO
Center for Sight

Tracy L. Schroeder Swartz, OD,
FAAO

Practice Resource Management

New York, NY

Northeastern Eye Institute

Augusta, Maine

Nate Lighthizer, OD, FAAO

Katherine M. Mastrota, OD, MS, FAAO
Hotel Association of New York City
Health Center

Joseph P. Shovlin, OD, FAAO, DPNAP

Sarasota, FL

John Rumpakis, OD, MBA

NSU Oklahoma College of Optometry

Retina Macula Specialists of Miami

Jessilin Quint, OD, MS, MBA, FAAO

Charles Retina Institute

David L. Kading, OD, FAAO

Sepulveda VA Ambulatory Care
Center & Nursing Home

Kelly K. Nichols, OD, MPH, PhD,
FAAO

Smart Eye Care

Manhattan Eye, Ear and Throat
Hospital Ophthalmology
New York, NY

Walter Reed National Military Hospital

Lake Oswego, OR

Sampalis EyeCare
Cranston, RI

Leo P. Semes, OD, FAAO
University of Alabama
at Birmingham School
of Optometry

Madison Eye Care
Madison, AL

Marc B. Taub, OD, MS, FAAO,
FCOVD

Southern College of Optometry
Memphis, TN

William D. Townsend, OD, FAAO
Advanced Eye Care
Canyon, TX

Thomas A. Wong, OD

State University of New York College
of Optometry
New York, NY

Chris Wroten, OD

Bond-Wroten Eye Clinic
Hammond, LA

Birmingham, AL

San Diego, CA

SIGN UP TO
RECEIVE OUR
NEWSLETTER

What to know about
new topical presbyopiacorrecting drops
Vance Thompson, MD, Justin Schweitzer,
OD, FAAO

FIND US ON
FACEBOOK

EyeCon 2022: Join the fun
in person at Marco Island
Benjamin P. Casella, OD, FAAO; Kelly K.
Nichols, OD, MPH, PhD, FAAO; A. Paul Chous,
MA, OD, FAAO; Kassi Jackson, Editor

10

INSTAGRAM
TWITTER
LINKEDIN

PRACTICAL CHAIRSIDE ADVICE

GLAUCOMA

Current glaucoma treatments bring challenges
Optometrists must identify and mitigate complications for this patient base
By Justin Schweitzer, OD, FAAO; Salvador
Gonzalez Jr, OD; and Sara Stockwell, OD

As optometrists, we are taught to treat and
manage many ocular diseases. But 1 disease
sits on a pedestal in our training: glaucoma.
According to the National Eye Institute,
more than 3 million individuals in the United
States have glaucoma, and that number
is expected to double by 2050.1 Primary
open-angle glaucoma (POAG)—the most
common type of the disease in the United
States—is described as optic neuropathy with
elevated intraocular pressure (IOP).1
Treating the disease
Although most optometrists are familiar with
how to treat POAG, some of the less common
forms of glaucoma can be more difficult to
treat. Normal-tension glaucoma involves
damage to the optic nerve with a low or average IOP. It is challenging to lower IOP that is
already within an acceptable range, and these
patients often have other factors contributing
to their disease.
In patients with angle-closure glaucoma,
aqueous outflow becomes blocked in the
angle of the eye via a variety of mechanisms,
causing IOP to increase. Reducing aqueous
production is typically not sufficient to treat
these patients, and intervention with laser or
surgery is necessary.
With pigmentary or pseudoexfoliative glaucoma, a buildup of pseudoexfoliative material
or pigment clogs the trabecular meshwork
(TM), leading to elevated IOP that fluctuates.
Other forms of glaucoma—such as neovascular
glaucoma—can occur due to systemic diseases
like uncontrolled diabetes or ischemic events.
The neovascularization affects the TM, blocking aqueous outflow. Until systemic control is
maintained, recurrence will continue.
With all types of glaucoma, the universal
treatment to prevent further optic nerve
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damage is to lower IOP. There are various
ways of reducing IOP effectively, including
topical therapy or surgical intervention, but
each has challenges.
Topical therapy
Adherence
Topical therapy has historically been the firstline treatment for glaucoma management. But
with great success come struggles. The most
frequent problems with this form of treatment
include drop instillation, adherence, cost of
medication, and ocular surface disease (OSD).
Patients struggling with motor function or
coordination can have trouble instilling drops.
In a review by Davis et al, 37% of patients
failed to take their first drop.2 Consistently
missing this first drop means the medication does not reach the eye and take effect.
Further, the medication is wasted.
Medication adherence is an issue, especially
in the early stages of glaucoma. Most patients
are asymptomatic, so they can often lose faith
in the treatment. As more topical therapy is
added, the likelihood of adherence decreases.
In a study by Friedman et al, 14,000 patients
were observed over 1 year, with only 10% found
to be fully adherent to medications.3
Cost
The cost of medications can also be a barrier
to adequate treatment. Although there are
studies that report better efficacy with brandname medications compared with generics,
brand-name medications can cost up to 44%
more than generics.4
OSD is common with glaucoma drops,
especially when patients take multiple
drops. Preservatives allow the medication to
maintain durability, but patients can develop
sensitivities. Benzalkonium chloride (BAK)
is regarded as one of the most common and
most toxic preservatives for eye drops.
With around 70% of eye drops containing
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BAK, preservatives alter integrity of the cornea.5 In a study by Eamon et al, an estimated
60% of patients taking glaucoma drops exhibited at least 1 symptom of OSD.6 An unhealthy
ocular surface can lead to blurry vision, irritation, discomfort, and adherence issues.
Resolving challenges
As clinicians, we must know how to get
around complications with drops and find
solutions for our patients. Instillation problems can be reduced by demonstrating and
guiding patients on proper technique, leading
to greater success.
Innovations like the Nanodropper
(Nanodropper, Inc) can help keep medication
waste to a minimum. The Nanodropper is
a bottle attachment that releases a precise
amount of medication, reducing overflow and
preventing waste.7
Assistance at home can also be beneficial,
with a loved one helping not only with instillation but maintaining adherence. Setting
alarms on a phone can remind forgetful
patients of when to take their drops and
improve adherence.
Additionally, there are advancements
in dissolvable ocular implants that allow
sustained medication release. There is only
1 FDA-approved medication: a bimatoprost
intracameral implant (Durysta; Allergan).8
Patients with little or no coverage can take
advantage of resources like GoodRx to help
with medication costs. Most major classes of
drugs have preservative-free formulations,
which can be ordered through certain online
pharmacies or your local pharmacy. Along
with preservative-free options, consider dry
eye therapy such as immunomodulators, preservative-free artificial tears, in-office meibomian gland dysfunction treatment options, or
punctal plugs.
Glaucoma treatment has evolved over the
Continued on PAGE 14
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We’re willing to bet
most eye care professionals
don’t realize just how prevalent
Demodex blepharitis is.1
In fact, ~25 million eye care patients are
affected by Demodex blepharitis (DB).2,3
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years to include treatments outside of topical
therapy, such as selective laser trabeculoplasty
(SLT), angle-based procedures, and filtering
devices. These treatment methods have been
effective solutions for patients who have failed
topical therapy. However, they come with
their own difficulties.
SLT
Growing in popularity as a first-line therapy, SLT utilizes photothermolysis to target
pigmented cells of the TM, leading to structural changes within the TM that allow for
increased aqueous outflow. SLT has few postoperative complications: ocular inflammation
followed by pain, discomfort, redness, and an
increase in IOP.9 These complications typically
only require short-term treatment.
FDA-approved topical steroids were created specifically for treating postoperative
inflammation. However, pain, discomfort,
and redness typically subside and do not
require aggressive treatment.10
Minimally invasive
glaucoma surgeries
Minimally invasive glaucoma surgeries
(MIGS) have been increasing in use due to
their efficacy, safety, and quick recovery time.
MIGS include trabecular microbypass stents,
Schlemm canal stents, canaloplasty, viscodilation, goniotomy, and subconjunctival stents.
Although there are no major complications associated with stents, occlusion or
malposition has been reported in 2.6% to
18% of cases.11 Canaloplasty—which involves
insertion of a microcatheter into the TM to
facilitate better outflow of aqueous—also has
few serious complications. The most common
complication after canaloplasty is microhyphema,11 although the presence of a hyphema
after canaloplasty can indicate the procedure
was successful because access to the drainage
system has occurred.
Increase in IOP also occurs in up to 30%
of cases but stabilizes 1 to 2 days after the
procedure.12 Goniotomies, where a portion
of the TM is removed to allow better aqueous
outflow, can result in hyphema as well. One
study found the rate of hyphema to be 35%; it
typically resolved without treatment.13
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Lastly, the subconjunctival stent is a newer
method of MIGS, in which a gel stent is placed
using either an ab interno or ab externo surgical approach. The stent size and shape are
designed to reduce hypotony, using principles
of laminar fluid dynamics.14
The most common complication of subconjunctival stent placement is occlusion
by scar tissue or conjunctiva (32.3%), where
reneedling is necessary.15 Although the stent
is designed to reduce hypotony, there can be a
24.6% rate of occurrence, according to a study
by Grover et al.15
In the same study, 21.5% of patients experienced an increase in IOP greater than 10 mm
Hg from baseline.15 Fortunately, postoperative
complications with MIGS are mild and
require minimal intervention.
Tube shunts
Trabeculectomies and tube shunts are often
reserved for severe cases of glaucoma and
after angle-based procedures have been
attempted. Although highly effective, they are
the most invasive of the glaucoma procedures
and can be uncomfortable for patients.
According to the Tube Versus
Trabeculectomy (TVT) study (NCT00306852),
the most common reason for trabeculectomy
failure was inadequate IOP lowering (40%),
followed by persistent hypotony (31%).16 For
tubes, inadequate IOP lowering was also the
most common reason for failure in this study,
about 54%.16
In the tube group, 29% of patients required
additional surgery to lower IOP (26% for
trabeculectomies). Furthermore, the rate of
hypotony in the tube group was lower than
the trabeculectomy group, at 13%.16
Other postoperative complications for
tubes include diplopia/strabismus (1.4%-77%),
corneal endothelial disease (2%-12%), and a
need for bleb or tube revision (10% in the first
6 months).17,18 Postoperative complications from
a tube or trabeculectomy should be comanaged
with the surgeon who performed the surgery.
Conclusion
Every patient has different needs for their
type and level of glaucoma. The ultimate goal
in glaucoma management is preserving vision
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THERE ARE MORE THAN

3 MILLION

INDIVIDUALS IN THE UNITED STATES
WITH GLAUCOMA,
AND THAT NUMBER IS
EXPECTED TO DOUBLE BY 2050.1

while maintaining safety, efficacy, and quality
of life. However, the latter tends to be lower
on the list of priorities when clinicians get
caught up in monitoring IOP and visual fields.
Research has shown that patients with
glaucoma tend to have higher incidences of
anxiety and depression.19 ODs should ensure
patients seek appropriate care when necessary, and ensure they understand the disease,
and the need for continued management—
which can help mitigate anxiety.
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STUDY: HEALTH CARE ORGANIZATIONS LACK
RESOURCES TO FEND OFF CYBERATTACKS
Although health care organizations
remain a major target of cyberattacks, many say they lack the
resources and know-how to adequately protect themselves from
hackers, according to results of
a recent study.1
Ponemon Institute, a
data security research
firm, surveyed information technology
specialists at 641
Approximate percentage
health care organiof respondents who said
zations across the
their organization had
country. Nearly 90%
said their organizaexperienced at least
tion had experienced at
1 cyberattack during
least 1 cyberattack during
the previous year.
the previous year, with the
average being 43.
At an average cost
of $1.1 million,
lost productivity
was the major
Percentage of
financial conserespondents who said
quence
of attacks.
their organization
lacked relevant inThe average total
house expertise
cost for the most
From the pages of
expensive cyberattack
on each organization
was $4.4 million, which includes
direct cash outlays, labor expenses,

90

%

53

%
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overhead costs, as well as lost business opportunities.
Despite the impact of these
attacks, 53% of respondents said
their organization lacked relevant
in-house expertise, while 46%
reported they had insufficient staff
to defend themselves effectively
against cyberattacks.
“The attacks we analyzed put a
significant strain on health care
organizations’ resources,” said Larry
Ponemon, founder and chair of
Ponemon Institute, in an accompanying news release. “Their result is
not only tremendous cost but also
a direct impact on patient care,
endangering [individuals’] safety
and well-being.”
Most respondents also thought
that technologies such as cloud,
mobile, big data, and the Internet
of Things, all of which are seeing
increased adoption, increase the
risks to patient data and safety,
Ponemon added.
Following are some of the study’s
other findings.
The biggest threat to patient
safety and care delivery comes from
ransomware attacks. Sixty-four percent of respondents in organizations
that experienced such an attack said
it resulted in delays in procedures
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and tests that caused worse outcomes for patients. In addition, 59%
said the attack resulted in longer
patient stays.
Insecure medical devices and
mobile apps are major cybersecurity
vulnerabilities. Sixty-four percent of
respondents said they are concerned
about the security of medical devices
such as pacemakers and infusion
pumps, and 59% said they are concerned about insecure mobile apps.
Even so, only 51% of respondents
said preventing and responding to
an attack on these devices was part
of their cybersecurity strategy.
Half of respondents said their
organizations experienced an attack
on their supply chain, with 70% of
those saying the attack disrupted
patient care.
Training and awareness programs,
along with employee monitoring, are
organizations’ main defenses against
cyberattacks. Sixty-three percent of
respondents said their organizations
conduct regular training and awareness programs, whereas 59% monitor
employee actions.
REFERENCE

1. Cyber insecurity in healthcare: the cost and impact on
patient safety and care. Ponemon Institute. Accessed
September 14, 2022. https://www.proofpoint.com/sites/
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Agent improves near vision for
irregular corneas with pinhole effect
Presbyopia-correcting drops for patients with low, up-close visual function
By Joshua Davidson, OD, FAAO, FSLS

The technology we have for treating irregular
corneas is good, but not perfect. For example, with scleral lenses we often must take
from patients’ distance vision to give them
better near vision. But when patients need
their scleral lenses just to function, this is
not an attractive option.
For refractive intraocular lens
(IOL) patients, current technology has

trade-offs—sometimes leaving patients with
less reading vision than they desire. With
the availability of pilocarpine hydrochloride
(HCl) ophthalmic solution, 1.25% (Vuity;
Allergan), these patients can experience
improved functional near vision without
losing any distance.
The drop was approved in October 2021
based on data from the 750-patient phase 3
GEMINI 1 (NCT03804268) and GEMINI 2
(NCT03857542) studies.1 Patients using the

agent gained 3 lines or more in mesopic binocular distance corrected near visual acuity,
without losing more than 1 line (5 letters) of
corrected distance visual acuity at day 30,
hour 3, vs placebo. No serious adverse events
(AEs) were observed; the most common
nonserious treatment-emergent AEs were
headache and eye redness.1
Education, expectations
When I talk to patients about their near

CASES

No. 1. Previous RK

The patient is a White woman aged 62 years with previous radial
keratotomy (RK; 8-cut RK OU) with a manifest refraction of OD +
1.00 + 1.50 × 076, OS + 1.25 + 1.00 × 056; correctable with eyeglasses to 20/30– OU. She was not happy with her current eyeglasses, 2’ glare and “blurred vision.” This patient has 1+ NS, dry eye, and
meibomian gland dysfunction, and is being treated with cyclosporine ophthalmic emulsion, 0.05% (Restasis; Allergan), Bruder Mask
(Bruder Healthcare Company), Dry Eye Drink (Dry Eye Drink, LLC),
and HydroEye (ScienceBased Health).
The patient was hesitant to add any drops to her eye care routine;
however, I took the time to explain the mechanism of action of the
pilocarpine hydrochloride (HCl) ophthalmic solution, 1.25% drop and
how shrinking the pupil would likely sharpen the patient’s vision and
reduce glare. She achieved 20/20– visual acuity when using pilocarpine HCI ophthalmic solution, 1.25% combined with her eyeglass
prescription. The patient was elated with the reduction of glare and
the sharpening of vision.

No. 2. Scleral lenses

The patient is a White man engineer aged 51 years with keratoconus. I fit him with Ampleye (Art Optical) scleral lenses (16.5 mm). He
is type A and refused the multifocal option in scleral lenses. Patient
saw 20/20 OU out of his sclerals at distance but “extremely poor” at
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near. He has been using readers with his sclerals for about 4 years.
After trying pilocarpine HCI ophthalmic solution, 1.25% with his
scleral lenses, the patient achieved 20/20+ distance and 20/25–
near. He still uses over-the-counter readers for long hours on the
computer but loves the freedom the drops give him to function in his
everyday life for near. The patient also stated that he feels it sharpened his distance vision.

No. 3. Refractive intraocular lenses

The patient is a White woman aged 65 years who recently had
premium cataract surgery at another clinic in town. She received
trifocal intraocular lenses. The patient’s visual acuity was distance
OD: 20/25; OS: 20/25-2; intermediate OU: 20/20; near OD: 20/30;
OS: 20/25.
She was not satisfied with her vision and complained of “shimmering,” “glare,” and “bad vision.” The refraction was OD: + 0.50 +
0.50 × 088 20/25+ and OS: +0.75 + 0.25 × 099 20/25+. The patient
was given eyeglasses at her previous visit, which did not help her
visual complaints. Pilocarpine HCI ophthalmic solution, 1.25%
instantly helped her vision, and she was extremely satisfied. The
patient felt it helped all areas of her vision and reduced shimmering
and glare. Vision was corrected to 20/20 at all distances out of each
eye when using pilocarpine HCI ophthalmic solution, 1.25%.
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vision, I remind them that their lenses are
aimed at giving them distance vision, and the
drops can give them improved reading vision.
Patients understand the concept, like having a
shirt for your top and shorts for your legs—
2 different functions. My patients have been
very happy with their results; some choose to
use the drops every day, and others do so only
for work or specific activities.
As with all treatment options, patient
selection, education, and setting appropriate
expectations are key. I let patients know
that they may not experience much of an
improvement the first couple of times they
use the drops, and they might have some
temporary dimming of their vision, a headache, or a red eye. After about a week of use,
these AEs should resolve. I let patients try it
for themselves and have had a high percentage of them continue to use the drops.
Patient types
Many of my scleral lens patients have
had previous radial keratotomy (RK). The
pupil-shrinking effect of pilocarpine HCI
ophthalmic solution, 1.25% helps mitigate
the effect of the RK scars, avoiding the ectatic part of the cornea, and—in effect—isolating
the visual axis. RK patients, even those who
do not wear scleral lenses, may be excellent
candidates for pilocarpine HCI ophthalmic
solution, 1.25%. In our MD-OD practice, I
occasionally see patients who have received
an accommodating, multifocal, or trifocal
IOL who may have 20/20-ish visual acuity at
all distances, but they are not “20/happy.”
It makes sense that if we apply the pinhole
effect to the pupil, we will reduce glare and
halo along with improving near vision. I find
that this approach has been successful in
these patients, with many using the drops
daily. Even if patients do not choose to continue, they know they have an option that
can make their vision sharper. Many times,
this is enough to reassure patients and make
them happy.
Conclusion
To have success with these drops, ODs should
overeducate patients and set appropriate
expectations. Let patients know that the
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To have
success with
these drops,
ODs should
overeducate
patients
and set
appropriate
expectations.

solution is not perfect—they are not going to
see like they did when they were 18. I call it
giving vision a boost or supercharging it.
When prescribing the drops, I tell every
patient 3 things:
» Your eyes might get a little red the first couple of times you use the drops.

» You might get a slight brow ache from
shrinking the pupil size, which uses muscles

fewer AEs like brow ache and headache.
I expect eye care specialists will also be
looking at twice-daily dosing with pilocarpine HCI ophthalmic solution, 1.25%.
REFERENCE

1. Waring GO IV, Price FW Jr, Wirta D. Safety and efficacy of AGN-190584
in individuals with presbyopia: the GEMINI 1 phase 3 randomized
clinical trial. JAMA Ophthalmol. 2022;140(4):363-371. doi:10.1001/
jamaophthalmol.2022.0059

your eyes have not used in a long time.

» You might experience a bit of a dimming
effect. All these AEs should go away after
about a week.

As more presbyopia-correcting pharmaceuticals come to market, we hope to have
products that last longer and have even
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Debunking common ortho-k myths
Eye care practitioners' top misconceptions just may surprise you
By Kassi Jackson

Chandra Mickles, OD, MS, FAAO, FSLS, the
North America professional education lead
on myopia with Johnson & Johnson Vision,
sat down with Optometry Times® to debunk
some of the common orthokeratology
(ortho-k) myths.
Before diving into the debunking, Mickles
described ortho-k as “a fitting process of specially designed gas permeable lenses” that
“reshape the cornea” of a patient’s eye—all
while they sleep—promoting correction-free,
clear vision.
» WHAT ARE THE BENEFITS OF ORTHO-K?
I think most [individuals] think of the
freedom, the flexibility, that having correction-free, clear vision provides. But ortho-k
does so much more than that. Many studies
have shown that it slows the progression of
myopia….Patients who wear [ortho-k lenses]
have better vision-related quality of life than
patients who wear soft contact lenses and
spectacles. [Ortho-k] has also been shown to
improve self-esteem. I even hear from parents of children who wear these lenses that
one of the great benefits is that they don’t

If a patient wears an
ortho-k lens every
day for 1000 years,
they have 1 chance
of probably having
microbial keratitis or
having an infection.
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have to worry about their children losing
their glasses or breaking them or losing their
contact lenses.
» WHAT CAN PATIENTS EXPECT
FROM ORTHO-K?
The biggest [expectation] is having that clear
vision. But to be honest, it’s not that they’re
going to have it 30 minutes after the exam is
over. What we typically expect is, by the next
day—depending on how their prescription
is—or after a couple of days, their vision will
be clear during the day. It does take some
time. It’s not like soft lenses: You put them
on during the exam, and now you have clear
vision. It does take a little time for that shaping to happen.
[Ortho-k] is kind of like a retainer; I
use that analogy a lot….It does take a little
time to really shape it and make it semipermanent. But unlike surgery, this isn’t
permanent. After you say, “Well, I don’t want
to have this anymore,” a patient can stop
wearing the lenses and then their eyes go
back to their original shape.
» WHAT ARE SOME COMMON
MISCONCEPTIONS OF ORTHO-K
THAT MIGHT BE KEEPING DOCTORS
FROM FITTING THESE LENSES?
It amazes me that despite these benefits,
there are very few doctors who are fitting
ortho-k lenses—less than 8% of doctors in the
[US]….The literature shows that the key myths
holding them back from fitting are that they
believe that patients aren’t interested, they
think that ortho-k may not be safe, and they
think it is complicated and time-consuming.
» IS ORTHO-K SAFE?
Ortho-k is safe. If you think about anything
foreign that you’re putting on the eye—like a
contact lens—of course it’s going to increase
the risk for infection, but that risk is very low.
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If we look at the risk of microbial keratitis
[MK], which is what most doctors are concerned about, it is 1 in 5000 patient-wearing
years for daily disposable soft contact
lenses, and then approximately 1 in 1000
[patient-wearing years] for reusable soft
contact lenses and ortho-k.
Essentially, what that means if I turn that
around, is that if a patient wears an ortho-k
lens every day for 1000 years, they have
1 chance of probably having [MK] or having an
infection. If you think of it that way, that’s a
really low risk.
If we just look at children, there are
studies—[including] 1 study that I was a part
of—looking at children [aged 8 to 12 years];
they have a lower risk of developing infections
compared with adults and teens. That’s probably due to better [adherence to] care and
wear with a parent’s supervision.
Overall, yes, ortho-k is a very safe contact
lens option that doctors should recommend
for their patients.
And I think another piece [is] that a lot
of times doctors think soft lenses are safer
than ortho-k lenses. But when we compare a
daily wear of soft reusable lenses and ortho-k
[lenses], based on the latest studies, they
essentially have the same risk.
And it may be now that even ortho-k has
a lower risk of MK than daily wear of soft,
reusable contact lenses.
» IS ORTHO-K COMPLICATED
AND TIME-CONSUMING?
There are doctors my age or older—when
we think back to being in school—we went
through this long process of trial and error of
fitting these lenses.
But now, ortho-k fitting has come a long
way, where there have been advancements
that make it not so complicated [or] time
consuming, such as the designs.
Continued on PAGE 23
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For the treatment of all stages
of neurotrophic keratitis (NK)

NOT J UST A NY SOLU TION

Complete and long-lasting resolution of NK for most patients*1-4
• Up to 72% of patients achieved complete corneal healing in clinical trials*†1-3
• 80% of these patients remained healed at 1 year (REPARO trial)*4
* Resolution was evaluated in clinical trials as complete corneal healing, defined as the absence of staining in the lesion area and
no persistent staining in the rest of the cornea after 8 weeks of treatment and as <0.5-mm lesion staining at 48-week follow-up.1-3
† Key study findings were after 8 weeks of treatment, 6 times daily. REPARO (Study NGF0212): 52 European patients with
neurotrophic keratitis (NK) in 1 eye per group; 72% of patients completely healed; vehicle response rate 33.3%.
Study NGF0214: 24 US patients with NK in 1 or both eyes per group; 65.2% completely healed; vehicle response rate 16.7%. 2,3

Important Safety Information
WARNINGS AND PRECAUTIONS

Use with Contact Lens
Contact lenses should be removed before applying
OXERVATE because the presence of a contact lens
(either therapeutic or corrective) could theoretically
limit the distribution of cenegermin-bkbj onto the area
of the corneal lesion. Lenses may be reinserted 15
minutes after administration.
Eye Discomfort
OXERVATE may cause mild to moderate eye discomfort
such as eye pain during treatment. The patient should
be advised to contact their doctor if a more serious eye
reaction occurs.
ADVERSE REACTIONS
In clinical trials, the most common adverse reaction was
eye pain following instillation which was reported in
approximately 16% of patients. Other adverse reactions
occurring in 1% to 10% of OXERVATE patients and more
frequently than in the vehicle-treated patients included
corneal deposits, foreign body sensation, ocular
hyperemia, ocular inflammation and tearing.
USE IN SPECIFIC POPULATIONS
Pregnancy
There are no data from the use of OXERVATE in pregnant
women to inform any drug associated risks.
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Lactation
The developmental and health benefits of breastfeeding
should be considered, along with the mother’s clinical
need for OXERVATE, and any potential adverse effects
on the breastfed infant from OXERVATE.
Pediatric Use
The safety and effectiveness of OXERVATE have been
established in the pediatric population. Use of OXERVATE
in pediatric patients 2 years of age and older is supported
by evidence from adequate and well-controlled trials of
OXERVATE in adults with additional safety data in children.
INDICATION
OXERVATE® (cenegermin-bkbj) ophthalmic solution
0.002% (20 mcg/mL) is indicated for the treatment
of neurotrophic keratitis.
DOSAGE AND ADMINISTRATION
Instill one drop of OXERVATE in the affected eye(s),
6 times a day at 2-hour intervals for eight weeks.
To report ADVERSE REACTIONS, contact Dompé U.S. Inc.
at 1-833-366-7387 or FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch.
Please see the Brief Summary of full Prescribing
Information for OXERVATE on the following page.
References: 1. OXERVATE® (cenegermin-bkbj) ophthalmic solution 0.002% (20 mcg/mL) [US package
insert]. Boston, MA; Dompé U.S. Inc.; 2019. 2. Bonini S, et al. Ophthalmology. 2018;125:1332-1343.
3. Pflugfelder SC, et al. Ophthalmology. 2020;127:14-26. 4. Data on File. Clinical Study Report (NGF0212).
Dompé U.S. Inc., 2016.

See more clinical data
OXERVATE.com/hcp

Brief Summary of full Prescribing Information
Consult the full Prescribing Information for complete
product information, available at
www.oxervate.com/prescribing-information.

INDICATIONS AND USAGE
OXERVATE® (cenegermin-bkbj) ophthalmic solution 0.002%
is indicated for the treatment of neurotrophic keratitis.

DOSAGE AND ADMINISTRATION
General Dosing Information
Contact lenses should be removed before applying
OXERVATE and may be reinserted 15 minutes after
administration.
If a dose is missed, treatment should be continued as
normal, at the next scheduled administration.
If more than one topical ophthalmic product is being used,
administer the eye drops at least 15 minutes apart to avoid
diluting products. Administer OXERVATE 15 minutes prior to
using any eye ointment, gel or other viscous eye drops.
Recommended Dosage and Dose Administration
Instill one drop of OXERVATE in the affected eye(s), 6 times
a day at 2-hour intervals for eight weeks.

WARNINGS AND PRECAUTIONS
Use with Contact Lens
Contact lenses should be removed before applying
OXERVATE because the presence of a contact lens
(either therapeutic or corrective) could theoretically limit
the distribution of cenegermin-bkbj onto the area of the
corneal lesion. Lenses may be reinserted 15 minutes after
administration.
Eye Discomfort
OXERVATE may cause mild to moderate eye discomfort such
as eye pain during treatment. The patient should be advised to
contact their doctor if a more serious eye reaction occurs.

ADVERSE REACTIONS
Clinical Studies Experience
Because clinical studies are conducted under widely varying
conditions, adverse reaction rates observed in the clinical
studies of a drug cannot be directly compared to rates in the
clinical studies of another drug and may not reflect the rates
observed in practice.
In two clinical trials of patients with neurotrophic keratitis,
a total of 101 patients received cenegermin-bkbj eye
drops at 20 mcg/mL at a frequency of 6 times daily in the
affected eye(s) for a duration of 8 weeks. The mean age
of the population was 61 to 65 years of age (18 to 95). The
majority of the treated patients were female (61%). The most
common adverse reaction was eye pain following instillation
which was reported in approximately 16% of patients. Other
adverse reactions occurring in 1-10% of OXERVATE patients
and more frequently than in the vehicle-treated patients
included corneal deposits, foreign body sensation, ocular
hyperemia, ocular inflammation and tearing.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
There are no data from the use of OXERVATE in pregnant
women to inform any drug associated risks.
Administration of cenegermin-bkbj to pregnant rats or
rabbits during the period of organogenesis did not produce
adverse fetal effects at clinically relevant doses. In a
pre- and postnatal development study, administration of
cenegermin-bkbj to pregnant rats throughout gestation and
lactation did not produce adverse effects in offspring at
clinically relevant doses.
Lactation
Risk Summary
There are no data on the presence of OXERVATE in human
milk, the effects on breastfed infant, or the effects on
milk production. The developmental and health benefits
of breastfeeding should be considered, along with the
mother’s clinical need for OXERVATE, and any potential
adverse effects on the breastfed infant from OXERVATE.
Pediatric Use
The safety and effectiveness of OXERVATE have been
established in the pediatric population. Use of OXERVATE in
this population is supported by evidence from adequate and
well-controlled trials of OXERVATE in adults with additional
safety data in pediatric patients from 2 years of age and older.
Geriatric Use
Of the total number of subjects in clinical studies of
OXERVATE, 43.5 % were 65 years old and over. No overall
differences in safety or effectiveness were observed
between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis and Mutagenesis
Animal studies have not been conducted to determine the
carcinogenic and mutagenic potential of cenegermin-bkbj.
Impairment of fertility
Daily subcutaneous administration of cenegermin-bkbj
to male and female rats for at least 14 days prior to
mating, and at least 18 days post-coitum had no effect
on fertility parameters in male or female rats at doses up
to 267 mcg/kg/day (1709 times the MRHOD).
In general toxicology studies, subcutaneous and ocular
administration of cenegermin-bkbj in females was
associated with ovarian findings including persistent estrus,
ovarian follicular cysts, atrophy/reduction of corpora lutea,
and changes in ovarian weight at doses greater than or
equal to 19 mcg/kg/day (119 times the MRHOD).
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Continued from PAGE 20

There has also been an improvement in
the technology that we use to fit the lenses,
such as topography. Also, now there is computer-based software available to help with
designing the lens. All of this has helped
[ortho-k] become not as complicated [or] time
consuming as we originally thought when
they came out on the market.
» ARE PARENTS INTERESTED?
Yes. And the crazy thing is that when I
looked at literature on this—and all of this
is just published this year and in 2021—
[uninterested parents are] a top reason
holding doctors back.
A few years ago, I was [a] lead investigator
on a multicenter study looking at parents’
knowledge and perception of myopia and
myopia management. What we found was
that 70% of the parents in that study were
interested in myopia management; they just
need to be educated about it.
And then when we dive in a little further,
the top choice of the treatment options for
myopia management was ortho-k, which I’m
sure [was] surprising for a lot of practitioners.
So [parents are] interested, and when I ask

my peers, they’re like, “Yeah, Chandra, most
of my patients, once I ask them about it, they
jump on board, for sure.”

all the specialty lenses out there, [ortho-k] is
right in line with the cost of those lenses, and
I think it’s well worth it for sure.

» HOW BIG A ROLE DOES
EDUCATION PLAY?
The education is a huge piece. I did an event
[recently], where I brought in a parent of a
patient, and she’s just surprised that more doctors aren’t sharing with patients and parents
about these lenses [and] all the great benefits.
It’s been so helpful for her twin boys
who are wearing ortho-k lenses during the
evening, and she’s like, “I tell all my friends
about it.” I think we just need to do a better
job at educating our patients.

» WHAT DO YOU HOPE OUR AUDIENCE
TAKES AWAY FROM THIS DISCUSSION?
Now [that] we know that ortho-k lenses have
all these benefits, I think all doctors—or
as many as possible—should jump on the
opportunity to utilize these lenses to help
their patients. Because their misconceptions
aren’t true. Yes, parents are interested,
ortho-k is safe, and it isn’t as time consuming or complicated as we originally thought.

» IS ORTHO-K COST-EFFECTIVE?
Yes, it is cost-effective. Considering that parent again, she opened my eyes to something I
didn’t always think about. But when you think
about it, especially children—and they’re constantly breaking their glasses—then it makes
ortho-k a lot more cost-effective. And then
if you even compare it to surgery, ortho-k is
more cost-effective….All the benefits outweigh any of the costs. When I think about
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Orthokeratology is key to managing
pediatric myopia
Enhanced treatments, tools, and resources make a difference
With the global rise of myopia in recent years,
there is no shortage of patients in need of
management. Estimation of myopia prevalence using the 2020 US Census revealed that
39,025,416 eye examinations are required
annually across the nation for each child with
myopia to be evaluated twice per year.1
Of the approximately 70,000 optometrists
and ophthalmologists nationwide, each
eye care professional (ECP) would need to
provide care to 278 children biannually to
meet the current eye care requirements of
children with myopia in the United States.1
That averages to examining and managing
more than 1 pediatric myope a day. How does
your practice compare?
Benefits beyond management
As ECPs, we aim to reduce the burden
of progressive myopia and help prevent

long-term visual impairment for all myopes.
But what are our patients saying about their
own correction modalities and outcomes?
When it comes to orthokeratology (ortho-k),
patient feedback is resoundingly about their
vision-related quality of life.
A study by Lipson et al using the National
Eye Institute Refractive Error Quality of Life
questionnaire compared adults wearing
single vision, soft contact lenses to adults
wearing ortho-k lenses. They concluded that
overall satisfaction and vision were comparable; however, about 68% of the participants
preferred ortho-k and chose to continue its
use at the end of the study.2 Subjects reported they enjoyed daytime correction-free
vision.
Although adults may prefer ortho-k, what
about pediatric myopes? Zhao et al evaluated
pediatric subjects before and after 3 months
of ortho-k wear. Children using ortho-k
showed improved quality of life and benefits

Perhaps a holistic
approach to myopia
management may help
continue to engage
patients and assist
in the long-term
adherence required
to adequately
manage myopia.
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during daily activities, were more willing to
try something new, and were more self-confident, active, and likely to participate in
sports—ultimately resulting in an increased
total time spent outdoors.3 Perhaps a holistic
approach to myopia management may help
continue to engage patients and assist in the
long-term adherence required to adequately
help manage myopia.
Innovations in lens design
Since the first FDA approval for ortho-k contact
lenses in the United States in 2002, ortho-k has
seen dramatic enhancements in lens designs
and materials. Two topics that stand out in
clinical practice today are ortho-k lenses with
meridional depth differences and the ability to
customize back optic zone diameters.
Meridional depth difference
Although meridional ortho-k lens designs
tend to be prescribed for myopic patients
with astigmatism, their fitting capabilities
far exceed myopic and astigmatic correction.
For example, a patient with 0.50 diopters
(D) of corneal toricity may be empirically
prescribed a single return zone depth difference based on manufacturers’ guidelines.
However, the small amount of toricity on the
cornea paired with an ortho-k lens, which
incorporates a meridional depth difference, will allow for proper tear exchange
underneath the lens and optimal centration.
Therefore, several patients could benefit
from the stabilization and superior fit provided by this design.
Back optic zone diameters
In a recent clinical trial, 5-mm back optic
zone diameter (BOZD) ortho-k lenses offered
many benefits to patients with myopia.

Evgeniia @Adobe Stock

By Kelly Voltz, OD, FAAO, FSLS
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19,512,708

36.1%

Estimated number of children in
United States with myopia in 2020

Estimated nationwide
prevalence of myopia in 2020

278

Myopic children for
every 1 eye care provider

Source: Fortin P, Kwan J. The Myopia Management Opportunity in the United States Using the 2020 Census.
Poster presented at: Association for Research in Vision and Ophthalmology 2022 Annual Meeting; May 1-5, 2022; Denver, CO.
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Fitting for the future
Although many ECPs are familiar with fitting
contact lens patients diagnostically or empirically, innovative ways are now available to
increase accessibility and streamline the fitting
process in clinic.
Launched in October 2021, the Paragon
CRT Calculator mobile application (Figure 3)
enables ECPs to determine Paragon CRT and
CRT Dual Axis (CooperVision Specialty Eye
Care) ortho-k lens patient parameters and
place lens orders with a few clicks. A quickaccess troubleshooting guide offers a useful
clinical tool on the go.
In 2022, myopia prevalence is undoubtedly
increasing. However, the eye care profession
is armed with enhanced management options
and the tools and resources to help make a
difference in the lives of pediatric patients
with myopia.
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Figure 1. Topographical images of (a) test
lens at 1 day, (b) control lens at 1 day, (c)
test lens at 1 week, and (d) control lens
at 1 week.
Figure 2. Topographical images at 4
weeks of (a) test lens and (b) control lens.
Anterior segment of fluorescein pattern of
(c) test lens and (d) control lens.
(Figures 1 and 2 courtesy of Liandra Jung, OD,
FAAO, and Maria Liu, OD, PhD, MPH, MBA, FAAO)5

Figure 3. Paragon CRT Calculator mobile
application. (Figure courtesy of CooperVision
Specialty EyeCare.)

Results showed a 5-mm BOZD had 0.43 D
more myopia correction at the 1-day visit
compared with the 6-mm BOZD (control lens)
design, offering rapid onset of correction and
improved visual acuity (Figures 1 and 2).4,5
Jung et al also found a proven, statistically
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significant reduction in topographic treatment zone diameter with a 5-mm BOZD
ortho-k lens design. Thus, for ECPs aiming
to achieve a smaller treatment zone size for
their patients, a 5-mm BOZD has proven
advantageous.
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Making artificial tears less artificial
Preservative-free eye drops offer benefits for ocular health
By Mile Brujic, OD, FAAO

A patient consults you for relief from dry,
scratchy eyes, and you recommend artificial
tears. Weeks later, the patient presents with
worsened redness and irritation.
What went wrong? If you are an optometrist who treats dry eye complaints as frequently as I do, you can probably predict the
answer: The patient used a store-brand OTC
formulation that included preservatives.
Artificial tears stabilized by preservatives
have been around for decades and work
well in some patients. The challenge is that
the antimicrobial activity that so effectively
keeps eye drops bacteria free can also cause
conjunctival and corneal irritation in the
very patients these solutions are designed to
help. In particular, numerous studies have
demonstrated an association between eye
irritation and benzalkonium chlorides, a type
of preservative widely used in store-brand dry
eye drops.1,2
In recent years, I’ve avoided this problem
by directing patients toward options that
minimize exposure to preservatives: preservative-free artificial tears. Current estimates are
that preservative-free solutions represent more
than 40% of the global market for artificial

tears.3 Now offered in the United States by several companies, these OTC products are often
conveniently packaged in multiuse bottles
rather than individual-dose vials.
They can fill the needs of patients with a
variety of conditions that cause eye discomfort, either taken alone or as an adjunct to
other treatments. These drops can be beneficial to patients in the following situations:
» Environmentally induced eye dryness
arising from movement between moist and dry
environments, such as outdoor settings and
air-conditioned buildings, or from staring at
computer screens for extended periods without
breaks. Preservative-free artificial tears can help
by safely supplementing the natural lubrication
of the ocular surface.

» Temporary discomfort or vision problems
while wearing contact lenses, often due
to long daily wear schedules or use in dry
environments. Preservative-free artificial tears
are appropriate as needed in these cases to
remoisturize the lenses, which will add comfort
for the patient and restabilize vision. This is a
critical consideration for those who wear multifocal lenses. Preservative-free artificial tears
can be particularly helpful to those who wear
specialty lenses, including scleral lenses. Added
to the bowl of these lenses, artificial tears can
help rehabilitate a cornea that is desiccated.
Preservative-free drops are crucial for this purpose, because any preservatives in the bowl of a
scleral lens during daily wear should be avoided.

» Epithelial basement membrane dystrophy,

It is critically
important to be
specific about the
exact artificial tear
you want your patient
to use.

which puts patients at risk of recurrent corneal
erosion. Keeping the ocular surface moisture
rich is critical in promoting the best possible
optical functionality in these individuals.

» Postsurgical rehabilitation following laser
in situ keratomileusis (LASIK), cataract surgery,
or other ocular surgeries. In the critical 2 weeks
after surgery, patients tend to benefit from
increased lubrication of the ocular surface to
promote a healthy, healing cornea.
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Available options
Fortunately, the preservative-free dry eye
options available on drugstore shelves are
multiplying. Those that come in multiuse
bottles include products containing such
ingredients as propylene glycol, 0.6%
(Systane; Alcon); hyaluronic acid (Biotrue
Multi-Purpose Solution; Bausch + Lomb);
carboxymethylcellulose sodium, 0.5%, and
glycerin, 0.9% (Refresh Relieva; Allergan); and
povidone (iVIZIA; Théa Pharma Inc).
Although these products share a commitment
to being preservative free, they have varying
active ingredients4—meaning they use different forms of mechanisms to treat patients
with dry eye.
Many feature combinations of ingredients
such as the lubricating agent hyaluronic acid,
a naturally occurring glycosaminoglycan
polysaccharide and tear-film component
that binds 1000 times its weight in water,
protecting the corneal epithelium with prolonged residence time and favorable rheologic
properties5-7; glycerin, which eases irritation,
lubricates, and moisturizes; propylene glycol
and/or polyethylene glycol, which moisturize
and form a protective layer over the ocular
surface; and hydroxypropyl guar and/or carboxymethylcellulose sodium, which increase
an eye drop’s viscosity.
In early 2022, a preservative-free therapeutic advancement to our dry eye armamentarium (iVIZIA) was introduced in the
US that combines trehalose with hyaluronic
acid and povidone to deliver lubrication with
longer-lasting relief5,8 to patients with any
type of dry eye, including those who wear
contact lenses.
Trehalose is a disaccharide demonstrated
to provide ocular bioprotection, osmoprotection, and rehydration.9-12
Povidone is a viscosity-enhancing agent
beneficial to the ocular surface that provides
moisturizing and lubricating properties.
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Figure 1. A 42-yearold patient presented
with inferior corneal
staining but negative
InflammaDry (Quidel)
test readings upon
examination.
Figure 2. Between
3 and 4 weeks
following treatment
of a new-generation
artificial tear
containing hyaluronic
acid, trehalose,
and povidone, the
patient’s tear film had
stabilized and fully
resolved her corneal
staining and focusing
problems.
(Images courtesy of
Mile Brujic, OD, FAAO)

Patient case
I have had excellent results in recommending these advanced artificial tear formulations to patients.
One example involved a woman aged
42 years who complained of blurry vision
while working at her computer for 8 hours
a day. Examination showed inferior corneal
staining but negative InflammaDry (Quidel)
test readings (see Figure 1). I asked the
patient to rest her eyes by breaking every 20
minutes to look across the room, and requested that she hydrate her ocular surface with a
new-generation artificial tear that contains
hyaluronic acid, trehalose, and povidone.
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Between 3 and 4 weeks later, her tear film had
stabilized, fully resolving her corneal staining
and focusing problems (see Figure 2).
Preservative-free eye drops are experiencing a successful transition from individual-dose vials to multidose bottles because
of new technologies in bottle design. These
bottles for preservative-free formulations use
a special filter to keep the solutions sterile.
Patients should be educated about the
appropriate way to use these bottles in order
to optimize their use. Various designs provide
different drop mechanisms for patients and
patients should always be educated on appropriate use of eye drops.
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Conclusion
Advances in the delivery of preservative-free
artificial tears will be certain to improve
patient outcomes and adherence. It is
critically important to be specific about the
exact artificial tear you want your patient to
use. Stressing the importance of not only the
brand but of a preservative-free solution and
offering samples or coupons when possible
are crucial steps in optimizing adherence.
These simple but effective strategies can
help patients achieve better ocular health and
comfort by providing advanced lubricants
to the ocular surface in a multidose bottle
without preservatives. With all we know about
today’s preservative-free artificial tears, gentle yet effective treatment should be an option
for every patient who has dry eyes.
REFERENCES

1. Meloni M, Balzaretti S, Ceriotti L. Medical devices biocompatibility
assessment on HCE: evidences of delayed cytotoxicity of preserved
compared to preservative free eye drops. Regul Toxicol Pharmacol.
2019;106:81-89. doi:10.1016/j.yrtph.2019.04.022
2. Aronson JK. Benzalkonium chloride. In: Aronson JK, ed. Meyler’s
Side Effects of Drugs: The International Encyclopedia of Adverse Drug
Reactions and Interactions. 16th ed. Elsevier; 2016:843-844.
3. Alcon announces launch of Systane Complete Preservative-Free
Lubricant Eye Drops in Europe. Alcon. January 12, 2022. Accessed
August 29, 2022. https://www.alcon.com/media-release/alconannounces-launch-systane-complete-preservative-free-lubricant-eyedrops-europe
4. Larson T. Artificial tears: a primer. The University of Iowa. November
23, 2016. Accessed August 29, 2022. https://webeye.ophth.uiowa.edu/
eyeforum/tutorials/Artificial-Tears.htm
5. Jones L, Downie LE, Korb D, et al. TFOS DEWS II management
and therapy report. Ocul Surf. 2017;15(3):575-628. doi:10.1016/j.
jtos.2017.05.006
6. Pisárčik M, Bakoš D, Čeppan M. Non-Newtonian properties of
hyaluronic acid aqueous solution. Colloids Surf A Physicochem Eng Asp.
1995;97(3):197-202. doi:10.1016/0927-7757(95)03097-W
7. Rah MJ. A review of hyaluronan and its ophthalmic applications.
Optometry. 2011;82(1):38-43. doi:10.1016/j.optm.2010.08.003
8. Ophthalmic Drug Products for Over-the-Counter Human Use, 21
CFR Part 349 (1988). Accessed August 29, 2022. https://www.ecfr.gov/
current/title-21/chapter-I/subchapter-D/part-349
9. Chen W, Zhang X, Liu M, et al. Trehalose protects against ocular
surface disorders in experimental murine dry eye through suppression
of apoptosis. Exp Eye Res. 2009;89(3):311-318. doi:10.1016/j.
exer.2009.03.015
10. Aragona P, Colosi P, Rania L, et al. Protective effects of trehalose on
the corneal epithelial cells. ScientificWorldJournal. 2014;2014:717835.
doi:10.1155/2014/717835
11. Chiambaretta F, Doan S, Labetoulle M, et al; HA-trehalose Study
Group. A randomized, controlled study of the efficacy and safety of a
new eyedrop formulation for moderate to severe dry eye syndrome. Eur
J Ophthalmol. 2017;27(1):1-9. doi:10.5301/ejo.5000836
12. Liu Z, Chen D, Chen X, et al. Trehalose induces autophagy against
inflammation by activating TFEB signaling pathway in human corneal
epithelial cells exposed to hyperosmotic stress. Invest Ophthalmol Vis
Sci. 2020;61(10):26. doi:10.1167/iovs.61.10.26

Mile Brujic, OD, FAAO,
is a partner of Premier Vision Group
in Bowling Green, Ohio.
mile.brujic75@gmail.com

October 2022

When Selecting an Rx Treatment for Dry Eye Disease

DON’T MAKE HER WAIT.
CHOOSE XIIDRA.
Because lasting symptom relief can start as early as 2 weeks1*†
*Xiidra reduced symptoms of eye dryness at 2 weeks (based on Eye Dryness Score [EDS] compared
to vehicle) in 2 out of 4 studies, with improvements observed at 6 and 12 weeks in all 4 studies.1

Access to Xiidra is better than ever.2
Scan to see coverage in your area.
Indication

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

Important Safety Information

• Xiidra is contraindicated in patients with known hypersensitivity to lifitegrast or to any of the other ingredients.
• In clinical trials, the most common adverse reactions reported in 5-25% of patients were instillation site
irritation, dysgeusia and reduced visual acuity. Other adverse reactions reported in 1% to 5% of the patients
were blurred vision, conjunctival hyperemia, eye irritation, headache, increased lacrimation, eye discharge,
eye discomfort, eye pruritus and sinusitis.
• To avoid the potential for eye injury or contamination of the solution, patients should not touch the tip of the
single-use container to their eye or to any surface.
• Contact lenses should be removed prior to the administration of Xiidra and may be reinserted 15 minutes
following administration.

Novartis Pharmaceuticals Corporation
East Hanover, New Jersey 07936-1080
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Not an actual patient.

Important Safety Information (cont)

• Safety and efficacy in pediatric patients below the age of 17 years have not been established.
For additional safety information about XIIDRA®, please refer to the brief summary of Prescribing
Information on adjacent page.
†

Pivotal trial data
The safety and efficacy of Xiidra were assessed in four 12-week, randomized, multicenter, double-masked, vehicle-controlled studies (N=2133). Patients
were dosed twice daily. Use of artificial tears was not allowed during the studies. The study end points included assessment of signs (based on
Inferior fluorescein Corneal Staining Score [ICSS] on a scale of 0-4) and symptoms (based on patient-reported EDS on a visual analogue scale of 0-100).1
Effects on symptoms of dry eye disease: A larger reduction in EDS favoring Xiidra was observed in all studies at day 42 and day 84. Xiidra
reduced symptoms of eye dryness at 2 weeks (based on EDS) compared to vehicle in 2 out of 4 clinical trials.1
Effects on signs of dry eye disease: At day 84, a larger reduction in ICSS favoring Xiidra was observed in 3 of the 4 studies.1
References: 1. Xiidra [package insert]. East Hanover, NJ: Novartis Pharmaceuticals Corp. 2. Data on file. Fingertip Formulary® as of 07/2022.
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XIIDRA® (lifitegrast ophthalmic solution), for topical
ophthalmic use
Initial U.S. Approval: 2016
BRIEF SUMMARY: Please see package insert for full
prescribing information.
1 INDICATIONS AND USAGE
Xiidra® (lifitegrast ophthalmic solution) 5% is indicated
for the treatment of the signs and symptoms of dry eye
disease (DED).
4 CONTRAINDICATIONS
Xiidra is contraindicated in patients with known hypersensitivity to lifitegrast or to any of the other ingredients in the
formulation [see Adverse Reactions (6.2)].
6 ADVERSE REACTIONS
The following serious adverse reactions are described elsewhere in the labeling:
• Hypersensitivity [see Contraindications (4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying
conditions, adverse reaction rates observed in clinical trials
of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates
observed in practice.
In five clinical trials of DED conducted with lifitegrast ophthalmic solution, 1401 patients received at least one dose of
lifitegrast (1287 of which received lifitegrast 5%). The
majority of patients (84%) had less than or equal to 3 months
of treatment exposure. One hundred-seventy patients were
exposed to lifitegrast for approximately 12 months. The
majority of the treated patients were female (77%). The most
common adverse reactions reported in 5%-25% of patients
were instillation-site irritation, dysgeusia, and reduced
visual acuity.
Other adverse reactions reported in 1%-5% of the patients
were blurred vision, conjunctival hyperemia, eye irritation,
headache, increased lacrimation, eye discharge, eye discomfort, eye pruritus, and sinusitis.
6.2 Postmarketing Experience
The following adverse reactions have been identified during
post-approval use of Xiidra. Because these reactions are
reported voluntarily from a population of uncertain size, it
is not always possible to reliably estimate their frequency
or establish a causal relationship to drug exposure.
Rare serious cases of hypersensitivity, including anaphylactic
reaction, bronchospasm, respiratory distress, pharyngeal
edema, swollen tongue, urticaria, allergic conjunctivitis,
dyspnea, angioedema, and allergic dermatitis have been
reported. Eye swelling and rash have also been reported
[see Contraindications (4)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on Xiidra use in pregnant
women to inform any drug-associated risks. Intravenous
(IV) administration of lifitegrast to pregnant rats, from
premating through gestation day 17, did not produce
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teratogenicity at clinically relevant systemic exposures.
Intravenous administration of lifitegrast to pregnant rabbits
during organogenesis produced an increased incidence
of omphalocele at the lowest dose tested, 3 mg/kg/day
(400-fold the human plasma exposure at the recommended
human ophthalmic dose [RHOD], based on the area under
the curve [AUC] level). Since human systemic exposure to
lifitegrast following ocular administration of Xiidra at the
RHOD is low, the applicability of animal findings to the risk
of Xiidra use in humans during pregnancy is unclear [see
Clinical Pharmacology (12.3) in the full prescribing
information].
Data
Animal Data
Lifitegrast administered daily by IV injection to rats, from
premating through gestation day 17, caused an increase
in mean pre-implantation loss and an increased incidence
of several minor skeletal anomalies at 30 mg/kg/day,
representing 5,400-fold the human plasma exposure at the
RHOD of Xiidra, based on AUC. No teratogenicity was
observed in the rat at 10 mg/kg/day (460-fold the human
plasma exposure at the RHOD, based on AUC). In the rabbit,
an increased incidence of omphalocele was observed at the
lowest dose tested, 3 mg/kg/day (400-fold the human plasma
exposure at the RHOD, based on AUC), when administered
by IV injection daily from gestation days 7 through 19.
A fetal no observed adverse effect level (NOAEL) was not
identified in the rabbit.
8.2 Lactation
Risk Summary
There are no data on the presence of lifitegrast in human
milk, the effects on the breastfed infant, or the effects on
milk production. However, systemic exposure to lifitegrast
from ocular administration is low [see Clinical Pharmacology (12.3) in the full prescribing information]. The developmental and health benefits of breastfeeding should be
considered, along with the mother’s clinical need for Xiidra
and any potential adverse effects on the breastfed child
from Xiidra.
8.4 Pediatric Use
Safety and efficacy in pediatric patients below the age of
17 years have not been established.
8.5 Geriatric Use
No overall differences in safety or effectiveness have been
observed between elderly and younger adult patients.
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Novartis Pharmaceuticals Corporation
One Health Plaza
East Hanover, NJ 07936
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OCULAR SURFACE DISEASE

Dacryostenosis illustrates the
complexity of treating teary eyes
Avoiding a dry eye misdiagnosis in this patient base is important
By Katherine M. Mastrota, OD, MS, FAAO

ViDi Studio @Adobe Stock

“My eyes are teary.” How many times in your
clinical session do you hear this complaint
from a patient?
As clinicians, we are well schooled in
connecting this common complaint to ocular
surface/dysfunctional tear/dry eye disease.
It is important to consider, however, that
numerous causes of patient ocular anatomical
compromise can precipitate complaints of a
“teary eye.” Dacryostenosis is an acquired or
congenital condition that can cause epiphora
and progress to dacryocystitis in children and
adults. Dacryostenosis generally refers to an
obstruction that can affect any part of the tear
excretory system.1
Causes
The etiology of acquired dacryostenosis is
multifactorial and not fully understood.
Most commonly, it occurs from age-related
stenosis of the nasolacrimal duct. Some cases
are related to trauma, neoplasm, systemic
disease, radiotherapy, or chemotherapy.1,2
Other causes include past nasal or facial
bone fractures/sinus surgery that disrupt the
nasolacrimal duct; inflammatory diseases
(such as sarcoidosis, granulomatosis with
polyangiitis [formerly Wegener granulomatosis]); tumors (maxillary and ethmoid sinus
tumors); and dacryoliths.2
Chronic inflammation may also cause
fibrosis of the connective tissue fibers in the
area of the lacrimal sac and nasolacrimal duct
and loss of the blood vessels of the vascular
plexus that surrounds the lacrimal sac and
nasolacrimal duct contributing to malfunctioning of the tear outflow mechanism.1
Descending inflammation from the eye,
or ascending inflammation from the nose,
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initiates swelling of the mucous membrane,
remodeling of the helical arrangement of
connective tissue fibers, malfunctions in the
subepithelial cavernous body (vascular plexus) with reactive hyperemia, and temporary
occlusion of the lacrimal passage.
As an example, repeated isolated occurrence
of dacryocystitis leads to structural epithelial
and subepithelial changes, resulting in a total
fibrous closure of the lumen of the efferent
tear duct or to a nonfunctional segment in the
lacrimal passage.3
However, the cause in most cases is often
“involutional” and classified as “idiopathic.”
In addition, punctal stenosis can result in
epiphora. The normal punctum is chronically
exposed to irritant substances in the tear film.
In most patients with punctal stenosis,
there is inflammation caused by blepharitis,
chronic exposure (ectropion), or an external
irritant. Punctal stenosis occurs in patients
treated with chemotherapy agents for cancer.4
Interestingly, punctal stenosis has been
reported as an adverse effect of dupilumab 9
and topical netarsudil used in glaucoma therapy. Infections involving the eyelid, such as
those caused by typical Herpes simplex virus
1, may also result in stenosis.5
Chronic blepharitis is a risk factor for
punctal stenosis, as associated chronic
inflammation would result in inflammatory
membrane formation, conjunctival epithelial
overgrowth, and keratinization around the
walls of the punctum.
The pathogenesis suggested is chronic
inflammation of the external punctum, leading
to gradual fibrotic changes in the ostium and
followed by progressive occlusion of the duct.6
Dry eye syndrome, which may be secondary to
chronic blepharitis, has been suggested as an
etiological factor for punctal stenosis.7
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Diagnosing
Diagnosis of dacryostenosis is typically made
through history and physical exam, beginning
with an eyelids inspection, the lacrimal
puncta, and the conjunctiva to rule out gross
abnormalities. The lower eyelid may present
with mild redness and an increase in tear
meniscus. Massage of the lacrimal sac may
provoke reflux of tears and/or mucus onto the
eye through the puncta. Other tests to consider
include the following:
» Lacrimal irrigation: Complete reflux from the
opposite punctum of the same eye is indicative
of dacryostenosis or a canalicular obstruction.

» Fluorescein dye disappearance test: After
fluorescein is placed in the fornix, the fluorescein remaining in the conjunctival cul-de-sac is
examined with the cobalt blue light after
5 minutes. The amount of remaining fluorescein
is graded using a scale of 0 to 4, where 0 indicates no remaining dye and 4 indicates all dye
remains. In case of obstruction, a large amount
of the dye persists or escapes over the lower
eyelid and down the cheek. Retention of the
fluorescein indicates tear flow delay. If a normal
result, lacrimal drainage dysfunction is unlikely.8

Remember to observe the puncta and tear
flow in patients who report epiphora and not
fall prey to the “knee-jerk” dry eye diagnosis.
Katherine M. Mastrota,
OD, MS, FAAO,
is director of optometry, New York
Trades Council, Hotel Association of
New York City, Health Center, Inc.
katherinemastrota@msn.com

The full article,
including references,
can be found online.
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Refractive technologies encompass
a rapidly changing landscape
Evolution of vision correction procedures, diagnostics paves way for collaborative care
FIAOMC, FCLSA, FSLS, FBCLA

Refractive technology is constantly evolving,
with new solutions to address patients’
needs. This evolution is not limited to
options for correction—it includes methods
for more objectively evaluating as well as
understanding patient candidacy, needs,
and preferences.
Collaborative refractive
management over a lifetime
Vision correction is experiencing explosive
growth within the eye care space. Glasses,
contact lenses, orthokeratology (ortho-k),
pharmaceuticals, and refractive surgery
provide options for addressing a patient’s
refractive needs at any time.
With today’s technologies, effective and
safe treatments can address refractive needs
at each stage. There are 4 main refractive
milestones patients will encounter.

1

MYOPIA CONTROL

Ocular development is well understood
among eye care professionals, and normal and abnormal patterns for axial length
have been documented. Axial length monitoring is becoming a standard component of
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the pediatric examination. The goal is to prevent the formation of high myopic refractive
error with the associated comorbidities in
patients later in life using myopia management strategies. These include optics-based
treatments with defocus contact lenses and
spectacles, pharmaceutical intervention
with atropine, corneal-based treatment with
ortho-k, or a combination of these.
Ortho-k provides a vision correction
solution without spectacles or contact lenses.
This goes beyond slowing myopia development; by improving confidence and participation in sports and other activities, it can
provide social and psychological benefits.
Effective myopia management with ortho-k
also gives patients a preview of the lifestyle
and ease that refractive surgery may offer
once they reach ocular maturity.

2

SURGICAL REFRACTIVE CORRECTION

Patients reach the milestone of ocular
maturity in their late teens to mid-20s,
with behavioral, genetic, and environmental
influences affecting the timing in each individual. Ocular maturity brings several options
for permanent solutions for vision correction,
including excimer laser treatments—such
as laser-assisted in-situ keratomileusis
(LASIK), photorefractive keratectomy (PRK),
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femtosecond laser treatment with small-incision lenticule extraction (SMILE), and phakic
intraocular lenses (IOLs).
Recent advances have made these options
safer, more accurate, and easier to use. The
inconvenience of foggy spectacles due to
wearing masks has led to significant growth in
these procedures during the past 2 years.

3

PRESBYOPIA TREATMENTS

Middle age brings on another milestone—
presbyopia—which might be more aptly
explained to a patient as a dysfunctional lens
syndrome. At this stage in life, the need for
near vision improvement takes precedence.
Strategies for glasses-free vision correction
include monovision—also known as blended
vision—which can be achieved via corneal-based procedures, as well as LASIK, PRK,
SMILE, and refractive lens exchange (RLE).
Alternatively, both distance and near vision
can be achieved with diffractive and nondiffractive IOLs during RLE. Finally, there is an
emerging role for topical pharmaceuticals,
currently with a transitory effect, and many
new treatments on the horizon.

4

REFRACTIVE-CATARACT SURGERY
The last stage is the development of
refractive pathology in the form of
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By John D. Gelles, OD, FAAO,
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cataracts. Surgery is performed to remove
crystalline lens pathology and IOLs are used
to deliver a refractive outcome.
Modern cataract surgery is truly refractive
surgery. Modern IOLs provide distance to
near vision, and modern toric lenses are very
effective in treating astigmatism.
With this wide variety of technologies
available, it is essential to select the right
option for the right patient at the right time.
Collaboration between ophthalmologists and
optometrists is essential for comprehensive
refractive management and successful
patient outcomes.
Advances in corneal imaging
Massive advancements have been made in
diagnostics. The evolution from keratometry and refraction to corneal tomography
and wavefront aberrometry has been
game-changing in selecting the right refractive procedure for each patient. Tomography
device software is capable of advanced algorithmic screening to highlight the presence
of irregular corneas.
In the context of corneal refractive
surgery, the evaluation of in vivo corneal
biomechanics has long been the holy grail.
Outside of the United States, a Scheimpflug
camera–based system has been developed
and records ultrahigh-frame-rate videos of
corneal deformation while pneumatic forces
are exerted on the cornea.1
Objective image analytic software analyzes
the video to evaluate corneal strength, providing insights into biomechanical characteristics of the cornea. This information may
influence procedure selection.
Biomechanics with tomography provide
a highly accurate corneal assessment, which
is important because a cornea may have a
normal shape but not normal biomechanical
strength. With the Scheimpflug camera–
based biomechanics system, the data can be
integrated with corneal tomography data to
provide a single-metric tomographic-biomechanical risk assessment.2
To take it a step further, finite element
analysis software is being developed to
perform computational modeling.2 Using
corneal structure and strength data, the
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software can simulate corneal refractive
procedures and model the resulting changes.
This information will guide surgeons in
determining the most appropriate procedure
for each patient.
Three other technologies being studied
are in their infancy for use in clinical practice: Brillouin microscopy, optical coherence
tomography elastography, and phase-decorrelation ocular coherence tomography.3
Brillouin microscopy assesses photon shift in
a tissue to assess biomechanics.
This technology is noncontact and focal in
nature. It can measure an exact point within
tissue and can be applied to the cornea or
even the crystalline lens. OCT elastography
evaluates the biomechanical properties of
the cornea under force, which can be applied
by various methods.
Again, the use of video and objective
image analysis provides metrics of interest.
This can be especially useful for assessing
depth-specific corneal strength.
Assessment of patient visual needs
To better evaluate patient needs and simulate post-procedure optics, monitored visual
evaluation and virtual reality (VR) come into
play. In monitored visual evaluation, a small
electronic device attaches to a pair of spectacles and tracks the patient’s visual activities,
such as time spent in dim illumination or
looking at near targets.
These data provide an objective “vision
behavior profile” analysis describing how
patients use their vision as they go through
daily activities, rather than relying on a
patient’s subjective report of activities during
an exam. This information provides important insights for tailoring refractive treatments to each patient’s lifestyle. Previews of
postprocedure vision can be simulated using
VR headsets that let patients experience the
quality of vision different IOLs may provide.
Corneal-based treatments
The primary goal of vision correction surgery is
to provide the desired refractive outcome—or
“lower order”—including sphere and cylinder
correction. Modern laser systems have become
extremely accurate in achieving this goal.
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The evolution from
keratometry and refraction
to corneal tomography and
wavefront aberrometry
has been game-changing in
selecting the right refractive
procedure for each patient.
Significant advances have also been made
in increasing accuracy of treatments and
reducing postsurgical aberrations. Night
driving, glare, and other quality-of-vision
metrics are also improved after modern laser
vision correction, as reported in multiple
FDA trials.4,5 This has been achieved with the
evolution of excimer lasers to include
optimized ablation profiles, aberrometry-guided treatments, topography-guided
treatments, and use of corneal tomography
to create custom ablation patterns.
Tomography with integrated biometry
and aberrometry are being used in Europe to
create ray-traced custom ablations and will
likely be coming soon to the United States.6
Additionally, artificial intelligence–driven
surgical planning software has made great
advances in providing automated algorithmic suggestions to improve refractive
predictability and track outcomes.7
Despite all the advances in corneal laserbased correction, hyperopia over 4 diopters
remains difficult to treat with hyperopic
LASIK and PRK and hyperopic SMILE—which
is unavailable in the US. Challenges include
induced aberrations, limited corneal tissue
availability, as well as a tendency for regression due to epithelial remodeling.
A promising new procedure to address
this need is lenticule intrastromal keratoplasty (LIKE).8 With LIKE, donor allograft
cornea tissue is cut on a femtosecond laser to
create a large diameter lenticule to provide
hyperopic correction. During the procedure,
a femtosecond laser is used to create a large
Continued on PAGE 36
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flap, which is retracted like during LASIK.
The lenticule is then laid on the stromal bed
and the flap on top. Allographic (human
corneal) tissue is well tolerated and not associated with the complications experienced
with synthetic inlays.
When it comes to corneal-based presbyopia treatment, earlier synthetic inlays were
visually successful but experienced complications due to lack of biocompatibility. The
corneal allograft inlays for presbyopia overcome this biocompatibility issue by use of
sterilized allograft corneal stroma tissue that
is cut into 2-mm hyperprolate lenticules.9
Similar to LIKE, the lenticule is placed under
a flap created with the femtosecond laser on
the stroma bed, and the flap is placed back
in position. The result is an increased depth
of focus, improving near vision.
Other procedures are being developed to
create cornea shape changes without removing corneal tissue. Corneal cross-linking
increases corneal biomechanical strength
using a photochemical reaction in the
anterior stroma, mediated by riboflavin, UV
light, and oxygen. By use of focal, patterned
UV illumination, treatments for low levels
of myopia, hyperopia, and astigmatism are
being investigated.10
Another approach under development is laser-induced refractive index
change (LIRIC),11 which uses an extremely
low-pulse-energy femtosecond laser to

Although refractive
predictability with cataract
surgery has greatly improved,
it is still challenging in
irregular astigmatism, prior
corneal refractive surgery,
and extreme axial lengths.
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produce focal densified collagen, reducing
water content and changing corneal refractive index to correct vision.

With the increasing commonality of onsite
surgical suites, these intraocular procedures
are increasingly being completed in office.

Intraocular procedures
IOLs are constantly undergoing optical evolutions. With current monofocal, multifocal,
trifocal, extended depth-of-focus (EDOF),
and other optical combinations, there is an
optical profile for nearly any visual need.
Another IOL technology provides small
aperture optics using a pinhole aperture to
extend the EDOF12 and reduce aberration.
This may be particularly beneficial to those
with irregular corneal astigmatism.
Although refractive predictability with
cataract surgery has greatly improved, it can
still be challenging in complex eyes, such as
those with prior corneal refractive surgery,
and extreme axial lengths. The ability to
modify the focus of the IOL after it has been
implanted would be ideal.
Newer IOL technologies—such as the
light-adjusted lens (LAL)—allow for exactly
that: postimplantation IOL power adjustments. The LAL’s photoactive material, with
the recent addition of a UV absorber to
protect from undesired prescription change,
can be polymerized with a UV illumination
device to change the refractive power.13
A new UV absorber, LIRIC can be used for
IOLs as well. LIRIC modifies the refractive
index and the optical profiles of IOLs (monofocal to multifocal and vice versa) for postimplantation refractive adjustment. LIRIC
can also be used with contact lenses, which
may provide accurate visual simulations in
the context of preoperative counseling for
refractive surgery.
Another advance is in phakic implantable
collamer lenses (ICL). Outside of the US, the
addition of EDOF optics makes this an attractive option for patients with presbyopia.14
In the US, the FDA recently approved the
ICL with a larger optic—and a central fenestration—to allow aqueous flow through the
lens, obviating the need for an iridotomy.15,16

Patient adherence and medications
Improved postoperative care and patient
adherence may be achieved with compounded medications that include steroids,
nonsteroidal anti-inflammatory drugs, and
antibiotics in a single bottle to decrease the
burden. Intracanalicular, intracapsular or
intracameral drug delivery systems eliminate reliance on the patient to provide that
specific medication.17,18,19
Drug-eluting contact lenses are also in
development which may be used for postoperative healing.20 Recently introduced
software applications improve patient adherence with drop tracking, text messaging, and
patient-reported outcomes.
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Presbyopia
New technologies for presbyopia include
temporary correction with topical agents.
Only 1 is FDA approved,21 with many more in
the pipeline.
Most of these agents are based on smallaperture optics via miotic agents to create a
larger depth of focus.
There are a few novel molecules seeking
to improve accommodation by restoring lens
elasticity or slow lens stiffening and prevent
progression of presbyopia.
Final thoughts
Vision correction has expanded to include
all stages of life, from myopia control in
adolescents and vision correction in young
adults to presbyopia treatments in middle-aged patients and refractive cataract
surgery in seniors.
The rapid evolution of technologies,
procedures, and diagnostics for vision
correction provides an exciting opportunity
for collaborative care and the development
of long-term patient-centered relationships
with refractive surgeons.
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CASE STUDY:

Pigment epithelial detachment is observed, managed

This case illustrates stability of an extrafoveal lesion without vision loss
By Leo Semes, OD

A woman aged 51 years attended for periodic eye examination
with a complaint of blurry vision without correction only at
near. Despite having diabetes for more than 5 years, managed
with metformin (500 mg/d), she had corrected visual acuity of
20/20 in each eye at distance. She reported not knowing her A1C
but admitted that her blood sugar values fluctuate above 100.
In addition, she was treated medically for elevated cholesterol
(rosuvastatin 20 mg/d), systemic hypertension (lisinopril 5 mg/d),
and anxiety (medication unknown). Intraocular pressure was
measured by Goldmann applanation tonometry at 14/12 mm Hg
at 2:15 . The anterior segments were unremarkable and media
were clear in each eye. See baseline fundus documentation of the
left eye in Figure 1.
The media allow a good view of the fundus, the disc margins
are distinct, the course and caliber of the retinal vasculature are
appropriate, and the macula appears clear. Attention is drawn
to the extramacular discolored area temporal to the macula,
approximately 1 disc diameter in size that is elevated on stereoscopic examination. This finding, in addition to no neovascular
activity found on transillumination at slit-lamp biomicroscopy,
no apparent neovascular activity, and no inflammatory cells
observed intraocularly, left the most likely diagnosis of pigment
epithelial detachment (PED).
In the absence of a definitively effective treatment for PED,
and because the patient had good visual acuity and was asymptomatic, she was asked to return for follow-up in 1 year or sooner
if symptoms arose. She returned 2 years later and her fundus is
shown in Figure 2. The clinical information was unchanged at
this visit except for some pigmentary attenuation, and the territory of the lesion did not appear to have changed. She was again
asked to return in 1 year or sooner if visual symptoms arose.
She followed up 3 years later. The clinical details remained
stable, and she enjoyed 20/20 visual acuity in each eye. Figure
3 documents pigmentary changes overlying the lesion but
demonstrates stability of the area of involvement. At this visit,
optical coherence tomography (OCT) was performed and is
shown in Figure 4.
Note that the migration of retinal pigment corresponds
with the color fundus photograph. This finding accounts
for the apparent turbidity within the sub-retinal pigment
epithelium (RPE) fluid. Turbidity of the subretinal fluid may
suggest evolution to a neovascular event. Conversely, without
the corresponding color fundus photograph, the inner retinal

1

2

Figure 1. Color fundus photographs documenting the right (left panel) and left
(right panel). The disc margins are distinct with pallor but no cupping that would
be consistent with glaucoma. Note that the retinal nerve fiber layer is more robust
superiorly and inferiorly. In contrast, the arcuate bundles are sparse uncovering the
choroidal vessels.
Figure 2. Suprathreshold visual fields showing central depressions.
Despite a few fixation losses in the right eye, the results are consistent with the
visual acuity and inner macular imaging. (See Figure 3).

appearance may be confused with a
drusenoid RPE detachment. She was
again asked to return in 1 year or sooner if visual symptoms arose.
At the next follow-up visit, 4 years
later, the patient developed lens opacity that obscures the retinal features
(Figure 5). The area of involvement

remained stable, and, despite cataract
formation, the patient maintained
20/20 visual acuity. OCT shows changes
in the overlying retinal pigmentary
changes but stability of the lesion.
Significantly, the continued remodeling
of the RPE appears to have consolidated
within the original margins of the
Continued on PAGE 40
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Figure 3. OCT thickness presentation of the ganglioncell analysis. Uppermost panels show extreme thinning
based on the color scale. Blue color corresponds to less
than 75 microns. The central panel shows significant
inner retinal thinning based on the thickness map as
well as the absolute thickness values. The numbers
in the 50-micron range represent significant neural
tissue loss leaving supporting structures only. The
bottom-most panel and the horizontal cross-sections
demonstrate inner RNFL thinning and obscuration of the
normal foveal contour.
Continued from PAGE 38

lesion. The importance was emphasized of
maintaining closer adherence to follow-up as
she ages, because of the possibility of encroachment on central vision or the potential for
invasion of choroidal neovascularization.
Discussion
Any discussion of PED should include classification and etiologies. PED can be associated
with systemic or ocular conditions but may
occur alone.1-3 Histologically, it presents as separation between the potential space between
the RPE and underlying Bruch membrane.
The space may be occupied by serous fluid,
blood, drusenoid material, or a combination
of all. The most frequently associated ocular
condition is age-related macular degeneration
(AMD) with myriad presentations. These
may include encroachment of neovascular
membranes from the choroid.2 When the presentation is central and involves a neovascular
component, vision loss is a risk and treatment
considerations become paramount.4
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The pathophysiology of PED is not completely understood and most likely results from
outer retinal layer dysfunction in conjunction
with choroidal malfunction. This may be secondary to age-related deposition of lipids with
secondary Bruch membrane thickening with
alteration of choroidal permeability.5 PED may
appear as solitary or multiple elevated fundus
lesions that are seen at stereoscopic clinical
evaluation. Basic diagnostic imaging methodologies include direct stereoscopic examination,
as well as OCT.6 The appearance of orange rings
is thought to be a sign of chronicity.7 This was
not part of the clinical picture in the present
case, which was followed for more than 7 years.
Any detailed discussion of PED should
include ophthalmic, as well as systemic,
conditions potentiating PED. At the head of
the list on the ocular side are AMD and polypoidal choroidal vasculopathy.8 Inflammatory
etiologies include complications secondary to
systemic lupus erythematosus, inflammatory
bowel disease, and sarcoidosis.8 Rare iatrogenic
causes include reaction to intravenous infusion
of bisphosphonates or pamidronate used in the
treatment of osteoporosis.9 Renal insufficiency
has been proposed as an underlying etiology
of PED as it has been reported among patients
who are not systemically hypertensive.10,11
Organ transplantation has been implicated
as an etiology as well. Manifestation of PED
during pregnancy suggests—along with its
similarity to central serous chorioretinopathy—that the underlying mechanism may be
related to elevated corticosteroid levels with
the consequence of hyperpermeable choroid
and dysfunctional RPE.12,13
Given that serous, drusenoid, and vascular presentation exist to specify PED, it is
important to consider imaging that will offer
definitive information on clinical characteristics. In the present case, OCT showed clear
fluid in a later stage of the patient’s trajectory
(Figure 6). Earlier, however, the PED could
have been interpreted as being turbid (Figure
4). This apparent dilemma can be resolved by
reconciling the clinical appearance manifesting pigment with the OCT. The OCT cross-section—horizontally and vertically—demonstrates
shadowing that obscures the underlying outer
retinal and choroidal structures. There is no
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evidence in Figure 4 of compromise of the retina-choroid interface. At the later evaluation,
the pigment remains present but to a lesser
extent and no confusion is present.
Serous PED is generally thought to have
a more favorable natural course. Although
serous PED may accompany the neovascular
form of AMD, drusenoid presentations are
more consistent with nonneovascular, or dry,
AMD.2 Additional imaging studies may offer
insight for distinguishing among PED subtypes. These modalities, in addition to clinical
examination and color fundus photographic
documentation, include fluorescein and
indocyanine green angiography, fundus autofluorescence imaging, and conventional and
enhanced depth imaging OCT.2 The increased
availability of OCT angiography (OCT-A) may
offer an additional avenue for diagnostic
differentiation.
As with central serous chorioretinopathy, no
definitively effective treatment for serous PED
has been demonstrated. Strategies for vascularized PED include the spectrum of treatments
for other neovascular entities such as laser
photocoagulation, photodynamic therapy,
intravitreal steroids, and anti-VEGF agents.5,14
Although larger lesions and those with a neovascular component centrally place patients at
risk for vision loss, the present case illustrates
stability of an extrafoveal lesion without vision
loss. Consequences of resolved PED include
complete resolution to RPE atrophy.15 For this
reason, identification, subtyping, and location—especially of subtle PED—are important.
Serous PED is a well-demarcated elevation
of the RPE with subretinal fluid. Imaging
modalities can distinguish among the 3 main
subtypes and determine management. Despite
PED’s relationship with AMD, there is no evidence of correlation to genetic risk alleles.
Leo Semes, OD, FAAO
is a professor of optometry at the
University of Alabama-Birmingham.
leopsemes@gmail.com

The full article,
including additional
figures and references,
can be found online.
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Q&A: EyeCon 2022 sneak peek with Rafieetary

Expert presenter offers a look at what attendees can expect
The second annual Optometry Times® EyeCon
meeting—kicking off December 16 and
17, 2022, at the JW Marriott Marco Island
Beach Resort in Florida—is almost here. Eye
care professionals will convene to discuss
the latest advances in diagnostic tools and
treatments and share their experiences.
This year’s hybrid interactive conference
will be cochaired by Kelly K. Nichols, OD,
PhD, MPH, FAAO, dean of The University
of Alabama at Birmingham School of
Optometry, and A. Paul Chous, OD, MA,
FAAO, a diabetes eye care specialist and
owner of Chous Eye Care Associates in
Tacoma, Washington.
Ahead of this year’s meeting, Mohammad
Rafieetary, OD, FAAO, spoke with Optometry
Times® on his upcoming presentation—titled
“Lies, Damn Lies, and Diabetic Retinal
Disease”—as well as what he is looking forward to most and why this year’s event is a
must-attend meeting.
Editor’s note: This article has been edited for clarity.
What can attendees expect
from your presentation?
In this session, I’m honored to be on the
podium with Paul Chous, OD, MA, FAAO,
who—by far—has more knowledge and expertise in the treatment of diabetes as a whole.
We have this condition, diabetic retinopathy
(DR), from which many individuals go blind
who shouldn’t, because we have effective
treatments. A lot of that is because of the
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misconceptions, myths, [and] lack of education to the patient population. We are trying
to not only talk about…what are some of the
misconceptions in medical management or
diabetes, but also…what are the barriers?
And what are the education problems that
we must address as eye care providers and
particularly as optometrists…to prevent
patients from going blind?
There are a whole host of things about
artificial intelligence, assessment of DR,
that we still are not capturing 100% of these
patients. What do we need to do? What do we
need to tell patients with diabetes? What do
we need to tell the population…because a lot
of [individuals] have diabetes and don’t even
know. These are the points we are trying to
address in this session. Hopefully, we can
make those points captured or understood.
Why is this year’s meeting
a must-attend?
It’s going be a fantastic educational opportunity, particularly in December, in sunny
Florida—so you can’t beat that. Come enjoy
the environment, attend educational sessions, and absorb as much of that information as you can. It’s a good opportunity for
camaraderie, visiting, and we are happy to
be at live events right now. So come join us.

To watch the full
video interview,
scan this QR code:
What are you most looking
forward to at EyeCon?
I’m looking forward to [being] onstage with
[Chous] because he’s very dynamic; he’s very
passionate about this. He’s passionate about
diabetes and I’m passionate about DR. We’re
going to have a great session. And other
sessions we are involved in include a panel
discussion about what’s really hot in the retina space. I’m very excited to be involved in
the program.

Alex Delaney-Gesing,
is senior editor of Optometry Times®.
adelaney-gesing@mjhlifesciences.com

Registration for the program is
currently open. For registration
details, scan the code.
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Happy accidents vs planning
for success, part 2

How to avoid disorder and build a thriving optometric practice
By Chris Wroten, OD

You might remember from my previous
column (published in the June 2022 issue)
that my mom—a teacher and talented artist in
her own right—enrolled me in art classes at a
relatively early age, and I soon became a fan
of The Joy of Painting with Bob Ross on our local
PBS affiliate. Starting with a blank canvas,
Ross walked the audience through painting
techniques and provided suggestions, urging
viewers at home to paint along with his signature, happy-go-lucky style.
As he seemingly placed mountains, trees,
streams, and rocks in positions on the canvas
over previously painted areas that would initially make you cringe, they inevitably turned
into a gorgeous landscape by show’s end.
Along the way, he encouraged the aspiring
artists watching to make their own decisions,
saying, “We don’t make mistakes—just happy
little accidents.” The end results were always
fascinating.
Ross passed away nearly 3 decades ago, but
his shows developed a following and continue
to endure on PBS affiliates and streaming
media channels—not to mention an entire line
of painting supplies and other merchandise
available for purchase. Although “happy accidents” on a canvas can be overcome, or may
unintentionally produce great artistic results,
as doctors we must be intentional as we plan
for success to reach our practice’s potential.
As the old axiom goes, “Failing to plan is planning to fail.”
So how can we avoid failure—or at least
minimize its risk—while planning for success on the business side of our practices?
Strategic planning has been used successfully
for years by large corporations and nonprofit
associations to do just that. It involves systematically analyzing where the business is and
where it can go.
In my last column, we discussed participants in the process, ground rules to set, and
the types of meetings to hold. What follows
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now is an in-depth look at one common and
effective technique for brainstorming ideas—
the SWOT analysis.
What is a SWOT analysis?
A SWOT analysis is a strategic tool any business entity can use to plan for the future.
Specifically, it is an acronym for “strengths,
weaknesses, opportunities, and threats,” with
each defined below.1
» Strengths: These are internal matters under
the direct control of the organization that set
it apart in a good way and allow it to succeed.
Strengths can be identified from a consensus
of positive reviews of the practice—via patient
surveys, posted reviews, and/or “private
shoppers”—or by doctors and staff during
brainstorming. Examples include experienced
staff, longevity in the community, reputation of
doctors and staff, and new or updated office
space/equipment.

» Weaknesses: These are also internal matters
under direct control of the organization, but they
set it apart in a negative way and prevent it from
being more successful. Weaknesses can also be
identified from a consensus of negative reviews
of the practice—via patient surveys, posted
reviews, and/or “private shoppers”—or by doctors and staff during brainstorming. Examples
include outdated equipment/office decor, inexperienced staff, and long wait times.

» Opportunities: These are external matters not
inherently under the direct control of the organization that create the chance for the practice to
become more successful. Opportunities can be
identified from a brainstorming session by doctors and staff or by surveying professional publications. Examples include growing community,
new/emerging technology that can be implemented, a nearby practice that is closing, unmet
eye care needs in the area, and telehealth.

» Threats: These are also external matters not
inherently under the direct control of the organization, but they create a risk that the practice
may become less successful. Threats can also
be identified from a brainstorming session by
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doctors and staff or by surveying professional
publications. Examples include declining population in the area, pending reimbursement cuts
from insurers, telehealth, new providers moving
into the area, and limited options for hiring staff.

The process
Forming a strategic planning team with
the right number and mix of individuals is
the first step. The inaugural meeting of the
team is typically to brainstorm the practice’s
strengths, weaknesses, opportunities, and
threats, with nothing off limits, nothing too
expensive or outrageous to consider at this
point, and no comments allowed on others’
ideas to avoid impeding discussion.
Once this master list is assembled, the
next team meeting is designed to pare the list
down to the top 3 to 5 items in each category.
The committee can do this, or all staff can vote
for their top 3 choices to narrow the list. Once
the top 3 to 5 factors in each category have
been identified by the committee, it is time
to rank them. The top strength is designated
S1, the next is S2, and so forth, with the same
ranking system assigned to the top weaknesses (W1, W2, etc), opportunities (O1, O2, etc),
and threats (T1, T2, etc).
A major goal is to utilize your top strengths
to counteract your top weaknesses whenever
possible, and similarly to take advantage of
the top opportunities to minimize/eliminate
threats. When it is not directly possible to utilize a preexisting strength to overcome a weakness (or an opportunity to eliminate a threat),
you may need to brainstorm ways to accomplish your goals by capitalizing on strengths,
reducing weaknesses, seizing opportunities,
and minimizing/eliminating threats.
For example, if one of your strengths is
staff experience, and a weakness is long wait
times, you use your staff’s experience to seek
their input on where delays are and how to
fix them, and you can delegate more duties
to staff to reduce wait times; similarly, if
your biggest threat is declining population
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in your city, perhaps an opportunity exists to
reduce hours at this location and expand to
another area that is growing.
Staff play a huge role in strategic planning, as well as in implementing initiatives.
Therefore it is important to get the right
individuals on the bus, but in his book Good to
Great: Why Some Companies Make the Leap…and
Others Don’t, best-selling author and business
school professor Jim Collins noted that companies who outpaced their competition and
excelled for decades have also been adept at
putting employees in the right seats on the bus.

In other words, once you have the right
team members, it is just as important to put
them in the right role(s) within the organization. Collins and his team studied hundreds
of companies—out of those, a main theme that
stood out was that instead of putting their best
and brightest team members on their biggest
weaknesses, the greatest companies put their
best talent on their biggest opportunities.2
Plan for success
A SWOT analysis can be a powerful tool for
strategic planning and is a worthwhile exercise
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to do every 3 to 5 years. Here’s to lots of “happy
accidents” in painting, and to even more
“intentional successes” in your practice.
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References: 1. OXERVATE® (cenegermin-bkbj) ophthalmic solution 0.002% (20 mcg/mL) [US package
insert]. Boston, MA; Dompé U.S. Inc.; 2019. 2. Bonini S, et al. Ophthalmology. 2018;125:1332-1343.
3. Pflugfelder SC, et al. Ophthalmology. 2020;127:14-26. 4. Data on File. Clinical Study Report (NGF0212).
Dompé U.S. Inc., 2016.

See more clinical data
OXERVATE.com/hcp

Brief Summary of full Prescribing Information
Consult the full Prescribing Information for complete
product information, available at
www.oxervate.com/prescribing-information.

INDICATIONS AND USAGE
OXERVATE® (cenegermin-bkbj) ophthalmic solution 0.002%
is indicated for the treatment of neurotrophic keratitis.

DOSAGE AND ADMINISTRATION
General Dosing Information
Contact lenses should be removed before applying
OXERVATE and may be reinserted 15 minutes after
administration.
If a dose is missed, treatment should be continued as
normal, at the next scheduled administration.
If more than one topical ophthalmic product is being used,
administer the eye drops at least 15 minutes apart to avoid
diluting products. Administer OXERVATE 15 minutes prior to
using any eye ointment, gel or other viscous eye drops.
Recommended Dosage and Dose Administration
Instill one drop of OXERVATE in the affected eye(s), 6 times
a day at 2-hour intervals for eight weeks.

WARNINGS AND PRECAUTIONS
Use with Contact Lens
Contact lenses should be removed before applying
OXERVATE because the presence of a contact lens
(either therapeutic or corrective) could theoretically limit
the distribution of cenegermin-bkbj onto the area of the
corneal lesion. Lenses may be reinserted 15 minutes after
administration.
Eye Discomfort
OXERVATE may cause mild to moderate eye discomfort such
as eye pain during treatment. The patient should be advised to
contact their doctor if a more serious eye reaction occurs.

ADVERSE REACTIONS
Clinical Studies Experience
Because clinical studies are conducted under widely varying
conditions, adverse reaction rates observed in the clinical
studies of a drug cannot be directly compared to rates in the
clinical studies of another drug and may not reflect the rates
observed in practice.
In two clinical trials of patients with neurotrophic keratitis,
a total of 101 patients received cenegermin-bkbj eye
drops at 20 mcg/mL at a frequency of 6 times daily in the
affected eye(s) for a duration of 8 weeks. The mean age
of the population was 61 to 65 years of age (18 to 95). The
majority of the treated patients were female (61%). The most
common adverse reaction was eye pain following instillation
which was reported in approximately 16% of patients. Other
adverse reactions occurring in 1-10% of OXERVATE patients
and more frequently than in the vehicle-treated patients
included corneal deposits, foreign body sensation, ocular
hyperemia, ocular inflammation and tearing.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
There are no data from the use of OXERVATE in pregnant
women to inform any drug associated risks.
Administration of cenegermin-bkbj to pregnant rats or
rabbits during the period of organogenesis did not produce
adverse fetal effects at clinically relevant doses. In a
pre- and postnatal development study, administration of
cenegermin-bkbj to pregnant rats throughout gestation and
lactation did not produce adverse effects in offspring at
clinically relevant doses.
Lactation
Risk Summary
There are no data on the presence of OXERVATE in human
milk, the effects on breastfed infant, or the effects on
milk production. The developmental and health benefits
of breastfeeding should be considered, along with the
mother’s clinical need for OXERVATE, and any potential
adverse effects on the breastfed infant from OXERVATE.
Pediatric Use
The safety and effectiveness of OXERVATE have been
established in the pediatric population. Use of OXERVATE in
this population is supported by evidence from adequate and
well-controlled trials of OXERVATE in adults with additional
safety data in pediatric patients from 2 years of age and older.
Geriatric Use
Of the total number of subjects in clinical studies of
OXERVATE, 43.5 % were 65 years old and over. No overall
differences in safety or effectiveness were observed
between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis and Mutagenesis
Animal studies have not been conducted to determine the
carcinogenic and mutagenic potential of cenegermin-bkbj.
Impairment of fertility
Daily subcutaneous administration of cenegermin-bkbj
to male and female rats for at least 14 days prior to
mating, and at least 18 days post-coitum had no effect
on fertility parameters in male or female rats at doses up
to 267 mcg/kg/day (1709 times the MRHOD).
In general toxicology studies, subcutaneous and ocular
administration of cenegermin-bkbj in females was
associated with ovarian findings including persistent estrus,
ovarian follicular cysts, atrophy/reduction of corpora lutea,
and changes in ovarian weight at doses greater than or
equal to 19 mcg/kg/day (119 times the MRHOD).
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RECOMMEND
OPTI-FREE®
PUREMOIST®, SO
YOUR PATIENTS
ARE FREE TO
GET THE
MOST OUT OF
THEIR DAY

Free your patients with OPTI-FREE®
Puremoist®, Alcon’s #1 doctor
recommended, multi-purpose
solution.1 Its dual-disinfecting
formula cleans while the
HydraGlyde® Moisture Matrix
moisturizes, for comfort that
lasts from morning ‘til night.2–4

References: 1. Alcon data on file, 2019. 2. Kern JR, Kappell
G, Trinh H, et al. Antimicrobial properties of a novel contact
lens disinfecting solution, OPTI-FREE® EverMoist®. Cont Lens
Anterior Eye. 2011;34(suppl 1):S30. 3. Alcon data on file, 2010.
4. Alcon data on file, 2011.
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