
OptometryTimes.com

CONTACT LENSES 
Troubleshooting and fitting tips for scleral lenses  

R ETINA 
Get the whole story from patients with diabetes 

GL AUCOM A 
Accounting for lurking variables NOVEMBER 2022    |   VO L U M E  1 4 ,  N U M B E R  1 1

GAME CHANGER 
for patients with diabetes

TECHNOLOGY

ELECTRORETINOGRAPHY:

By Timothy Earley, OD
CONTINUED ON PAGE 31

The easy-to-use 
diagnostic tool 
illuminates functional 
abnormalities

Monitor keratoconus progress after crosslinking
R E FR ACTI V E

P R A C T I C A L  C H A I R S I D E  A D V I C E

OCUL A R SUR FACE DI S E A S E
Developing a 360° diagnosis and treatment plan

S T R E A M I N G  N E T W O R K

VO
L. 14, N

O. 11
N

OVEM
BER 2022

CO
N

TACT LEN
SES  •  GLAUCO

M
A  •  O

CULAR SURFACE D
ISEASE  •  REFRACTIVE   •  RETIN

A  •  TECH
N

O
LO

GY

https://www.optometrytimes.com


Go ahead.
Read the fine print.

VUITY® MAY BE ABLE TO HELP.1,2

In studies, VUITY® improved the ability 
to read an additional 3 lines or more on 

a near vision eye chart.†

AN EYE DROP FOR PRESBYOPIA? 1,2

© 2022 AbbVie. All rights reserved. All trademarks are the 
property of their respective owners. US-VUI-220397

VuityPro.com/efficacy 

Improved near and intermediate vision 
 without compromising distance vision†1

Not an actual patient

INDICATION
VUITY® (pilocarpine hydrochloride ophthalmic solution) 1.25% 
is indicated for the treatment of presbyopia in adults.  

IMPORTANT SAFETY INFORMATION 
CONTRAINDICATIONS
VUITY is contraindicated in patients with known hypersensitivity 
to any ingredient in the formulation.  

WARNINGS AND PRECAUTIONS 
Miotics, including VUITY, may cause accommodative spasm. 
Patients should be advised not to drive or operate machinery if 
vision is not clear (e.g., blurred vision). In addition, patients may 
experience temporary dim or dark vision with miotics, including 
VUITY. Patients should be advised to exercise caution in night 
driving and other hazardous activities in poor illumination.

Rare cases of retinal detachment and retinal tear have been reported 
with miotics, including VUITY. Individuals with pre-existing retinal 
disease are at increased risk. Therefore, examination of the retina 
is advised in all patients prior to the initiation of therapy. Patients 
should be advised to seek immediate medical care with sudden 
onset of flashing lights, floaters, or vision loss. 

VUITY is not recommended to be used when iritis is present 
because adhesions (synechiae) may form between the iris and lens. 

Contact lens wearers should be advised to remove their lenses prior 
to the instillation of VUITY and to wait 10 minutes after dosing before 
reinserting their contact lenses. 

To prevent eye injury or contamination, care should be taken to avoid 
touching the dispensing bottle to the eye or to any other surface. 

ADVERSE REACTIONS 
The most common adverse reactions (>5%) reported in clinical trials 
were headache and conjunctival hyperemia.

Please see Brief Summary of full Prescribing Information 
on the accompanying page or reverse side.

† Primary endpoint was the proportion of participants gaining ≥3 
lines in mesopic, high-contrast, binocular, distance-corrected near 
visual acuity (DCNVA) without losing more than 1 line (5 letters) of 
corrected distance visual acuity (CDVA) with the same refractive 
correction at Day 30, Hour 3.1

Change from baseline in photopic, high-contrast, binocular, DCIVA 
at Day 30, Hour 3 was a prespecified secondary endpoint.3

References: 
1. VUITY Prescribing Information. 
2. Price FW, et al. Ophthalmol Sci. 2021; doi: https://doi.org/10.106/j.xops.2021.100065. 
3. Data on File, ABVRRTI73127.
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Industry Updates

Apellis delays PDUFA 
date for pegcetacoplan
Apellis Pharmaceuticals recently announced plans to submit 
24-month effi cacy data from the Phase 3 DERBY and OAKS 
trials to the Food and Drug Administration to strengthen their New Drug 
Application (NDA) for their lead candidate, pegcetacoplan, for the treatment 
of geographic atrophy secondary to age-related macular degeneration.

Apellis believes that the 24-month effi cacy data from DERBY and OAKS, 
which were released in August 2022, will strengthen the product profi le 
at launch with small effects on the overall timeline. The submission is a 
Major Amendment to the NDA, which requires an extension to the review 
period. The PDUFA target action date is now February 2023.

Tarsus pipeline update
Aziz Mottiwala, the Chief Commercial Offi cer at Tarsus 
Pharmaceuticals, shares a pipeline update for the com-
pany, from submitting an NDA for TP-03 to campaigning 
for Demodex blepharitis awareness, at the 2022 American 
Academy of Optometry meeting.

Ocuphire initiates license 
agreement for Nyxol
Ocuphire Pharma plans to execute an exclusive license 
agreement with FamyGen Life Sciences, Inc. (Famy) for the 
development and commercialization of Nyxol for the reversal of mydriasis, 
presbyopia and night vision disturbances. Together with Viatris Inc., the 
group plans to bring the eye drop to market in US, Europe, Japan, India, 
China and additional global markets not yet specifi ed.

The license agreement, under which Ocuphire will receive $35 million 
upfront, requires Famy to fund Nyxol development—including clinical, 
manufacturing, and regulatory activities—through FDA approval for all 
indications, including Nyxol+Low-Dose Pilocarpine.

Improved near and intermediate 
vision without compromising 

distance vision†1

Go ahead.
Read the fine print.

VUITY® MAY BE ABLE TO HELP.1,2

In studies, VUITY® improved the ability 
to read an additional 3 lines or more on 

a near vision eye chart.†

AN EYE DROP FOR PRESBYOPIA? 1,2

Not an 
actual patient

© 2022 AbbVie. All rights reserved. 
All trademarks are the property of their 
respective owners. US-VUI-220398

VuityPro.com/
efficacy 

INDICATION
VUITY® (pilocarpine hydrochloride ophthalmic solution) 1.25% is indicated for the 
treatment of presbyopia in adults.  

IMPORTANT SAFETY INFORMATION 
CONTRAINDICATIONS
VUITY is contraindicated in patients with known hypersensitivity to any ingredient 
in the formulation. 

WARNINGS AND PRECAUTIONS 
Miotics, including VUITY, may cause accommodative spasm. Patients should be 
advised not to drive or operate machinery if vision is not clear (e.g., blurred vision). 
In addition, patients may experience temporary dim or dark vision with miotics, 
including VUITY. Patients should be advised to exercise caution in night driving 
and other hazardous activities in poor illumination.

Rare cases of retinal detachment and retinal tear have been reported with miotics, 
including VUITY. Individuals with pre-existing retinal disease are at increased risk. 
Therefore, examination of the retina is advised in all patients prior to the initiation 
of therapy. Patients should be advised to seek immediate medical care with sudden 
onset of flashing lights, floaters, or vision loss. 

VUITY is not recommended to be used when iritis is present because adhesions 
(synechiae) may form between the iris and lens. 

Contact lens wearers should be advised to remove their lenses prior to the instillation 
of VUITY and to wait 10 minutes after dosing before reinserting their contact lenses. 

To prevent eye injury or contamination, care should be taken to avoid touching the 
dispensing bottle to the eye or to any other surface. 

ADVERSE REACTIONS 
The most common adverse reactions (>5%) reported in clinical trials were headache 
and conjunctival hyperemia.

Please see Brief Summary of full Prescribing Information 
on the accompanying page or reverse side.

† Primary endpoint was the proportion of participants gaining ≥3 lines in mesopic, 
high-contrast, binocular, distance-corrected near visual acuity (DCNVA) without 
losing more than 1 line (5 letters) of corrected distance visual acuity (CDVA) with the 
same refractive correction at Day 30, Hour 3.1

Change from baseline in photopic, high-contrast, binocular, DCIVA at Day 30, 
Hour 3 was a prespecified secondary endpoint.3
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I 
penned this month’s 
column while on a fl ight to 
San Diego for the American 
Academy of Optometry’s 

annual conference. I had 
some Optometry Times® 
obligations as well as other 
business there. And—let’s 
face it—Southern California 
weather, right?

I can’t complain at all 
about the weather in Augusta, 
Georgia, however. We had 
perhaps the most beautiful 
October I can recall. It wasn’t 
too humid, and pretty much 
every day called for a jacket in 
the morning and short sleeves 
in the afternoon. I will say 
this, however: The fall allergy 
season hit us hard. I heard 
from a friend, an allergist, 
that the ragweed season this 
year was signifi cant. It must 
have been, because I needed 
to pop a couple of allergy 
pills—something I’m thankful 
to say is a rare occurrence for 
yours truly.

I saw evidence of fall 
allergies at my practice as 
well. The conversation with 

my allergist friend may have 
skewed my perception, but 
I saw a noticeable uptick 
in allergic conjunctivitis 
presentations compared with 
previous years. As is common 
in my experience, symptoms 
tell me about as much as the 
examination itself does. Every 
so often, however, conjuncti-
val infl ammation isn’t cut and 
dry about its etiology.

What I grapple with from 
time to time is deciding 
whether a conjunctivitis case 
is viral or allergic (or perhaps 
both). Now you may be think-
ing I don’t own a slit lamp or 
don’t know how to use one. 
“Conjunctival follicles in one 
and conjunctival papillae in 
the other, Ben!” I hear you 
loud and clear, but have you 
ever had a patient presenta-
tion where you couldn’t tell 
for certain whether it was a 
signifi cant allergic response 
or conjunctivitis with at least 
a viral component? I have, 
and I’ll bet you have as well.

What do I do in these 
instances? Well, if you’ve 
followed my writings over 
the years, you’ve probably 
gathered that I have a good 
habit of whittling things down 
to their simplest forms. With 
that said, I simply prescribe a 
short course of a soft steroid.

However, I have an increas-
ingly diffi cult time getting 

such medications approved 
lately and usually have to settle 
for prednisolone acetate. You 
may recall that my patient 
population begets constraint 
with respect to formulary 
coverage. There is nothing 
wrong with prednisolone 
acetate per se, but in the face 
of mild to moderate ocular 
surface infl ammation, I fi nd a 
soft steroid works well most of 
the time and has a relatively 
low adverse effect profi le. Am 
I overthinking this? Perhaps. 
Am I thinking about this more 
than the individuals deciding 
which steroid drops will be 
approved for my patients? I’d 
say likely so.

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

Every so often, 
conjunctival 
infl ammation isn’t 
cut and dry about 
its etiology."

Fall allergy season creates 
challenges for determining 
source of conjunctivitis
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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.

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!
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November is upon us and so is the season for giving thanks for the 
professionals and innovations that help to improve the precious 
gift of sight for patients.

This month’s issue of Optometry Times® begins with a look at how 
modern technology enables early detection and individualized 
solutions. Carly Rose, OD, FAAO, explains how every treatment 
plan is shaped by 2 essential lessons.

When it comes to contact lenses, we learn from Ashley Tucker, 
OD, FAAO, FSLS, Dipl ABO, how increasing scleral lens use can 
benefi t a larger patient base.

Chief Optometric Editor Ben Casella, OD, FAAO, dives into why 
glaucoma therapy isn’t as cookie-cutter as it seems on the surface. 

Touching on practice management, recent study results show 
an increase in physician stress compared with previous years. 
Next, Janelle Davison, OD, discusses how combining products and 
resources in creative ways can help grow your business.

In our technology cover story, Timothy Earley, OD, explains why 
electroretinography is a game changer for diabetes. We also hear 
from Valerie M. Kattouf, OD, FAAO, on research indicating that too 
much technology usage results in negative effects on eyesight.

Turning to retina, A. Paul Chous, OD, MA, FAAO, shares the 
importance of why a case history can give clues to a patient’s risk of 
developing diabetic eye disease.

We look forward to next month’s Optometry Times® EyeCon 2022, 
to be held December 16 and 17 in Marco Island, Florida. Cochaired 
by Kelly K. Nichols, OD, PhD, MPH, FAAO, and Chous, the 2-day 
conference promises fun and sun, and expert reporting on 
advancements in treatments and diagnostic tools. 

Lastly, in refractive, we look at how successful keratoconus out-
comes demand both corneal and contact lens expertise, according 
to Florencia Yeh, OD, FAAO, FSLS, and Robert Fintelmann, MD, 
FACS. As refractive technology advances and choices grow, Marc 
R. Bloomenstein, OD, FAAO, points out you need to personalize 
patients’ options. Cecelia Koetting, OD, FAAO, Dipl ABO, wraps us 
up with an update on how intact corneal tissue can be reused for 
preservation and reimplantation.

As always, thank you for reading.

Mike Hennessy Jr,
President and CEO of Optometry Times®’
parent company, MJH Life Sciences®

Giving thanks for 
optometric advances
for patients FROM THE COVER
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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.

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.

Bacterial Keratitis
There have been reports of bacterial keratitis associated with the use of multiple-
dose 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.

(bimatoprost ophthalmic 
solution) 0.01%

CAN EXPERIENCE
MAKE A DIFFERENCE?



HIGHLIGHTS OF PRESCRIBING INFORMATION
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)

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
Hypersensitivity. (4)

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)

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

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
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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).

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

LUMIGAN® 0.01%
(bimatoprost ophthalmic solution)
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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]-5-
N-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 

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 
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DED: Developing a 360° diagnosis and treatment plan
Modern technology enables early detection, individualized solutions

By Carly Rose, OD, FAAO

I’ve embraced dry eye disease (DED) from the 
day I bought my practice. After a few years, I 
opened a second location, a medspa dedicated 
to dry eye and aesthetic conditions that affect 
the eyes. There is always something new to 
learn and offer patients with DED. 

However, every treatment plan I make 
is shaped by 2 essential lessons: diagnose 
early so patients can get treatment before 
they progress and treat aggressively from 
multiple angles to bring this multifactorial, 
progressive condition under control. 

Today’s dry eye technologies make it 
possible to deliver a complete 360° diagnosis 
and treatment plan for every patient.

Talk, test, and retest 
In my regular practice, I screen for DED with 
a goal of effi cient diagnosis so we can initiate 
treatment early. While in the dry eye medspa, 
where I see medical cases after diagnosis, I delve 
deeper into all factors involved and perform 
ongoing treatment. The key tools are a detailed 
history, conversation, and objective testing. 

Patient forms 
To understand a patient’s dry eye, we 
need to collect in-depth information 
about their overall health, known medical 
conditions, current medications, habits, 
lifestyles, screen use, and home and work 

environments. When patients make an 
appointment, we send them detailed history 
forms to complete in advance. The form 
asks not only about health conditions, med-
ications, and supplements, but also about 
discomfort and dryness, fl uctuating vision, 
eye fatigue, what time of day their eyes feel 
worst, and what treatments they’re using. 

In-person discussion 
The form prompts an in-person dialogue, 
during which I ask for more depth and 
details. This requires some knowledge from 
the practitioner, such as knowing that blood 
pressure medications cause dry eye and 
whether the patient’s signs and symptoms 
indicate that a thyroid or autoimmune disease 
work-up from the patient’s primary care doc-
tor might be in order. 

Objective tests for everyone 
In addition to the history and exam, we per-
form a few objective screening tests for DED, 
including meibography (LipiScan; Johnson 
& Johnson Vision) and vital dye staining. 
Osmolarity testing (such as the TearLab 
Osmolarity System) tells me if the tears are 
unstable or in healthy homeostasis. 

Objective tests for complete 
dry eye exams
In addition to screening tests, patients who 
are referred for dry eye exams have more 

extensive testing. My slit-lamp system of 
Mediworks’ S390L (Firefl y WDR) Slit Lamp 
Microscope and Oculus' Keratograph 5M do 
a host of objective tests, including meibog-
raphy, anterior segment photos and videos, 
vital dye staining, noninvasive tear breakup 
time (NITBUT), objective redness scores, and 
imaging of the tear fi lm’s oil layer. 

When I express the glands, I take video so 
I can show patients what their oil looks like. 
I check and count functioning meibomian 
glands (Meibomian Gland Evaluator; Johnson 
& Johnson Vision) and test for the matrix 
metalloproteinase 9 infl ammatory mediator 
(Infl ammaDry; Quidel Corporation). I’m also 
starting to test corneal nerve sensitivity on 
every patient and ordering bloodwork in some 
cases to learn more about hormones, potential 
vitamin defi ciencies, and omega-3 levels. 

Tracking progress
Once I initiate treatment, I continue to see the 
patient about once a month. Objective tests 
allow the patient and I to track their progress, 
and if patients can’t immediately see or feel 
the results, the proof they see in objective 
tests often encourages them to keep going. 
My patients are especially interested in their 
osmolarity score, NITBUT, and meibography. 

When we collect all this data, it’s easy 
to fl ip the screen and show patients their 
numbers and videos. They see all the puzzle 
pieces come together and get a big picture of 
what’s going on with their body, paving the 
way to discuss a treatment plan.

360° treatment approach
Many of my fi rst-line therapies are those 
that doctors generally consider second-line 
therapies. However, I’ve found that being 
aggressive lets us get results in months, rather 
than allowing the disease to progress while we 
take a stepwise approach. I explain to patients 
that dry eye is chronic and progressive and 

Every treatment plan I make is shaped by 2 essential 
lessons: diagnose early so patients can get treatment 
before they progress and treat aggressively from 
multiple angles to bring this multifactorial, 
progressive condition under control. 
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that to establish a management protocol, I’ll 
need to see them every 2 to 4 weeks for 6 to 
12 months, followed by annual visits. Patients 
feel confi dent that we’ll utilize all the options 
at our disposal to manage dry eye effectively.

Traditional therapies and 
lifestyle changes 
Educating patients about lifestyle and environ-
mental changes is the fi rst step in treatment. 
Patients also start traditional at-home thera-
pies, which can help in addition to in-offi ce 
procedures and medications. My patients use 
hot compresses, take good omega-3 supple-
ments, do blink exercises, and use a lid wash.

Intense pulsed light therapy 
Almost all my dry eye patients have intense 
pulsed light (IPL) therapy (Optima IPL; 
Lumenis), either alone or in addition to 
thermal evacuation, because IPL tackles 
the condition from many different angles, 
including addressing bacterial overload and 
infl ammation, and improving meibomian 
gland functionality through photobiomodu-
lation. Patients have 4 sessions scheduled 2 
to 4 weeks apart, followed by maintenance 
every 6 to 12 months. 

Thermal evacuation 
The Meibomian Gland Evaluator (Johnson 
& Johnson Vision) tells me how clogged a 
patient’s oil glands are; in most cases, the 
clogged glands would benefi t from thermal 
evacuation. I use several different devices, 
including LipiFlow (Johnson & Johnson 
Vision), Systane iLux (Alcon), NuEra 
(Lumenis) radiofrequency, and TempSure 
Envi (Cynosure) radiofrequency platform. I 
explain the options and recommend a choice 
based on the patient’s individual needs. (For 
example, I’d recommend radiofrequency for 
eyes with poor lid apposition.)

Eyelid cleaning
Mechanical cleaning of the eyelids (NuLids, 
NuSight Medical; Zocular Eyelid System 
Treatment [ZEST], Zocular) provides a clean-
er lid margin. It can also be helpful to clear 
the meibomian glands of lid debris before 
thermal evacuation.

Medications 
Dry eye medications such as cyclosporine 
ophthalmic solution 0.09% (Cequa, Sun 
Pharma; Restasis, Allergan), lifi tegrast oph-
thalmic solution 5% (Xiidra; Novartis), and 
varenicline solution (Tyrvaya; Oyster Point 
Pharma, Inc) help with long-term control of 
DED.  For patients with corneal neuralgia, I 
prescribe cenegermin-bkbj ophthalmic solu-
tion 0.002% (Oxervate; Dompé US Inc) human 
nerve growth factor. Patients who experience 
fl ares benefi t from a short 2-week course of 
steroids such as loteprednol etabonate sus-
pension 0.25% (Eysuvis; Alcon).

Biologics 
In some cases, biologics such as amniotic 
membranes (Prokera; BioTissue, Inc) or 
analogous platelet-rich plasma eye drops can 
be benefi cial.

After we initiate treatment, I tell patients 
to expect to feel improvement after 6 to 8 
weeks. They often feel better sooner, but 
I would rather give them a pleasant sur-
prise than a disappointment. At each visit, 
my patients and I continue to track their 
progress with osmolarity scores, NITBUTs, 
meibography, and other tests.

360° cases 
To give you a picture of the 360° approach 
to dry eye care, let’s look at a few cases. One 
patient was fi nally able to get free from 
debilitating photophobia. 

Patient
A 64-year-old woman had a large visual 
complaint, extreme light sensitivity, and blur. 
The problem was affecting her computer-in-
tensive work. She had failed on lifi tegrast 
ophthalmic solution 5% and cyclosporine 
ophthalmic solution 0.09% and was currently 
taking varenicline solution and cyclosporine 
ophthalmic solution 0.09%. Previously, she 
had 3 LipiFlow treatments, multiple amniotic 
membranes, and low-level light treatment 
and used Regener-Eyes Ophthalmic Solution, 
Professional Strength (Regener-Eyes).

Testing
The patient had signifi cant corneal staining 
(Figure 1). Her TearLab scores were 328 OD 
and 340 OS.

Treatments
The patient underwent low-level light 
Continued on PAGE 15

Figure 1. A 64-year-old woman presented with a large visual complaint, extreme light 
sensitivity, and blur. Examination uncovered signifi cant corneal staining and TearLab 
scores of 328 OD and 340 OS. 
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Access to Xiidra is better than ever.2

Scan to see coverage in your area.

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
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When Selecting an Rx Treatment for Dry Eye Disease
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Novartis Pharmaceuticals Corporation
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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.

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.

References: 1. Xiidra [package insert]. East Hanover, NJ: Novartis Pharmaceuticals Corp. 2. Data on file. Fingertip Formulary® as of 07/2022.
Novartis Pharmaceuticals Corp; July 2022.

XIIDRA, the XIIDRA logo and ii are registered trademarks of Novartis AG.

†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
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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 hypersensi-
tivity 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 else-
where 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 clini-
cal trials of another drug and may not reflect the rates 
observed in practice. 
In five clinical trials of DED conducted with lifitegrast ophthal-
mic 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 dis-
comfort, eye pruritus, and sinusitis. 
6.2 Postmarketing Experience 
The following adverse reactions have been identified during 
post-approval use of Xiidra. Because these reactions are 
reported voluntarily from a population of uncertain size, it 
is not always possible to reliably estimate their frequency 
or establish a causal relationship to drug exposure. 
Rare serious cases of hypersensitivity, including anaphylactic 
reaction, bronchospasm, respiratory distress, pharyngeal 
edema, swollen tongue, urticaria, allergic conjunctivitis, 
dyspnea, angioedema, and allergic dermatitis have been 
reported. Eye swelling and rash have also been reported 
[see Contraindications (4)]. 

 8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
There are no available data on Xiidra use in pregnant 
women to inform any drug-associated risks. Intravenous 
(IV) administration of lifitegrast to pregnant rats, from  
premating through gestation day 17, did not produce  

teratogenicity at clinically relevant systemic exposures. 
Intravenous administration of lifitegrast to pregnant rabbits 
during organogenesis produced an increased incidence  
of omphalocele at the lowest dose tested, 3 mg/kg/day  
(400-fold the human plasma exposure at the recommended 
human ophthalmic dose [RHOD], based on the area under 
the curve [AUC] level). Since human systemic exposure to 
lifitegrast following ocular administration of Xiidra at the 
RHOD is low, the applicability of animal findings to the risk 
of Xiidra use in humans during pregnancy is unclear [see 
Clinical Pharmacology (12.3) in the full prescribing  
information].  
Data 
Animal Data 
Lifitegrast administered daily by IV injection to rats, from 
premating through gestation day 17, caused an increase  
in mean pre-implantation loss and an increased incidence 
of several minor skeletal anomalies at 30 mg/kg/day,  
representing 5,400-fold the human plasma exposure at the 
RHOD of Xiidra, based on AUC. No teratogenicity was 
observed in the rat at 10 mg/kg/day (460-fold the human 
plasma exposure at the RHOD, based on AUC). In the rabbit, 
an increased incidence of omphalocele was observed at the 
lowest dose tested, 3 mg/kg/day (400-fold the human plasma 
exposure at the RHOD, based on AUC), when administered 
by IV injection daily from gestation days 7 through 19.  
A fetal no observed adverse effect level (NOAEL) was not 
identified in the rabbit.   
8.2 Lactation 
Risk Summary 
There are no data on the presence of lifitegrast in human 
milk, the effects on the breastfed infant, or the effects on 
milk production. However, systemic exposure to lifitegrast 
from ocular administration is low [see Clinical Pharmacol-
ogy (12.3) in the full prescribing information]. The devel-
opmental 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 
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treatment and thermal evacuation. I con-
tinued her with Regener-Eyes, put her on 
cenegermin-bkbj ophthalmic solution 0.002% 
for neurotrophic keratitis, and initiated lid 
hygiene, nutraceuticals, and blink exercises. 

Results
Corneal staining was resolved, and TearLab 
scores dropped to 302 OD and 312 OS. The 
patient reports that her vision is much 
clearer and that her light sensitivity is gone. 
We scheduled maintenance procedures to 
continue her success. 

In another case, a very intensive computer 
user actually increased screen time after 
therapy.

Patient
A 56-year-old woman had experienced mild 
dry eye for about 30 years, ever since she 
underwent photorefractive keratectomy. She 
was working on a computer screen all day. 
Lifi tegrast ophthalmic solution 5% alone had 
failed to help.

Testing
The patient had a standard patient evalua-
tion of eye dryness (SPEED) score of 17. Her 
TearLab scores were 322 OD and 317 OS. 
Meibography showed glands blocked with 
inspissated meibum (Figure 2).

Treatments
We initiated IPL, iLux, radiofrequency, lid 
hygiene, nutraceuticals, blink exercises, and 
Regener-Eyes. 

Results
The patient’s TearLab scores declined to 

Continued from PAGE 11
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Figure 2. A 56-year-old woman experienced mild dry eye for approximately 30 years after 
undergoing photorefractive keratectomy. The standard patient evaluation of eye dryness 
score was 17, and TearLab scores were 322 OD and 317 OS. Meibography showed 
glands blocked with inspissated meibum.  (Images courtesy of Carly Rose, OD, FAAO)
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297 OD and 295 OS, and her SPEED score 
dropped to 3. She is now able to wear contact 
lenses (one of her major goals), and the sig-
nifi cant improvement in symptoms has even 
allowed her to increase her workload. 

Conclusion
Not all cases are this diffi cult. Certainly, treat-
ment is easier in dry eye’s early stages, which 
makes screening so important. But a 360° 
approach is very well suited in either case, 
making dry eye management more compre-
hensive and reliably effective.

Carly Rose, OD, FAAO, 
is the owner of Eyecare on the Square, a primary 
eye care center, and Clear Eyes + Aesthetics, a 
dry eye medical spa, both in Cincinnati, Ohio. 
Financial disclosures: speaker for Lumenis, Sun 
Pharmaceuticals Industries Limited, Oyster Point 
Pharma, Inc; Trukera Medical medical advisory 
board member; content creator 
for the Global Myopia Awareness 
Coalition (GMAC) and Johnson & 
Johnson; speaker and columnist 
for Eyes on Dry Eye.
info@theclearexperience.com

Pharma, Inc; Trukera Medical medical advisory 
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Fitting and troubleshooting tips 
for scleral lens success
Increasing scleral lens use can benefit a larger patient base

By Ashley Tucker, OD, FAAO, FSLS, Dipl ABO

In 2021, eye care practitioners estimated 
scleral lenses accounted for approximately 
14% of the gas-permeable (GP) lenses they 
prescribed, according to the Contact Lens 
Spectrum’s GP and Custom Soft Annual 
Report 2021.1 Although corneal lenses 
remain the dominant GP lens design, scleral 
lenses are becoming increasingly more 
popular among practitioners for a variety of 
corneal conditions. Because scleral lenses 
are fi tted to vault over both the cornea and 
limbus and land on the sclera, the resultant 
tear reservoir provides a plethora of advan-
tages over traditional corneal lenses. These 
include superior vision, improved comfort, 
and greater ocular surface protection. Scleral 
lenses are usually considered as an option 
for patients with irregular corneas; however, 
they are also excellent options for patients 
with high ametropia and dry eye syndrome.

As scleral lenses have become common-
place in many practices, manufacturers have 
created simple fi tting guides. When fi tting 
empirically—regardless of the manufactur-
er—all scleral lenses follow the same 4 basic 
guidelines.

1 CHOOSE A DIAGNOSTIC LENS
Choosing the correct diagnostic lens 

is crucial and includes 2 key steps: select-
ing proper design and selecting diameter. 
A prolate design is ideal for regular 
corneas or patients with corneal ectasias 
(eg, keratoconus and pellucid marginal 
degeneration). An oblate design is ideal 
for patients who have had refractive sur-
gery (eg, LASIK, photorefractive keratec-
tomy, or radial keratotomy). On occasion, 
topography reveals a corneal pattern that 

does not clearly fi t into either category 
(eg, post transplant). In this case, try both 
designs and determine which is a better 
overall fi t based on fi tting guidelines 2 
through 4.

Choosing the appropriate diameter 
should be guided by the patient’s hori-
zontal visible iris diameter (HVID). This 
can be measured manually with an HVID 
ruler or slit lamp beam or obtained from 
metrics provided by a topographer. Once 
the appropriate diameter and design 
have been selected, choose a starting 
lens recommended by the manufacturer 
based on the patient’s corneal condition 
or keratometry values. When in doubt, 
choose a lens from the middle of the 
fi tting set. 

2 ASSESS APICAL AND LIMBAL 
CLEARANCE

Once the starting diagnostic lens is placed 
on the eye, evaluate the apical clearance. 
Most manufacturers recommend 100 to 
250 µm of apical clearance after the lens 
has settled for approximately 30 minutes. 
Limbal clearance is equally as important 
as apical clearance. Ideally, aim for 50 to 
100 µm. Both apical and limbal clearance 
can be evaluated with sodium fl uorescein 
and blue light using the diffuse slit lamp 
beam and more precisely evaluated with 
white light and an optic section. In addi-
tion, the anterior segment feature on an 
ocular coherence tomographer (OCT) can 
aid in quantifying the exact amount of 
clearance both apically and limbally. 

3 EVALUATE THE LANDING ZONE
After achieving the appropriate 

apical and limbal clearances, evaluate 

the scleral landing zone, which is the 
peripheral system of the scleral lens. The 
lens should align with the sclera and not 
exhibit any edge lift or vessel blanching.

4 ADD THE POWER
The fi nal step is adding the over-

refraction. It is wise to add the spherical 
over-refraction initially and then add 
the spherocylindrical over-refraction 
once the fi nal fi t of the lens has been 
established.

In a perfect world, following these 4 steps 
would provide each patient with an exact fi t 
and exceptional vision (Figure 1). In reality, 
although the actual fi tting of scleral lenses 
is simple, troubleshooting problems is more 
challenging. Here are some of the most com-
mon fi tting challenges.

Conjunctival vessel blanching
This is caused by localized pressure on the 

Figure 1. Scleral lens demonstrating appropriate 
apical and limbal clearance.

1



17 November 2022OPTOMETRYTIMES.COM

CONTACT LENSES

conjunctiva and can be quadrant specifi c, 
meridional, or circumferential. Patients 
commonly report the following after remov-
al: discomfort often extending into the next 
day, rebound hyperemia, and/or an impres-
sion ring. Blanching can be further broken 
down into 2 categories:

1. Impingement occurs along the outermost 
curve of the lens, causing the lens to dig into 
the conjunctiva. This cuts off circulation to the 
conjunctival vessels (Figure 2).
2. Compression occurs along the inner scleral 
landing curves and causes a whitening of the 
conjunctival vessels under the lens.

It is important to note that impingement 
and compression can occur concurrently. The 
most common causes of conjunctival vessel 
blanching are peripheral obstructions (eg, 
pterygium, pinguecula, or fi ltering blebs) 
and scleral asymmetry. To fi x this issue, the 
simplest solution is to fl atten the periphery of 
the lens in the area of blanching.

For peripheral obstructions, the fi x may 
be a little more involved. Creating a notch 
around or a microvault over the obstruc-
tion will ensure a custom-tailored design 
that promotes overall ocular health and 
prevents unnecessary interaction with the 
obstruction.

Edge lift
This is caused by a lens fi t fl atter than the 
scleral profi le and can also be quadrant 
specifi c, meridional, or circumferential. 
Patients will typically report lens awareness 
in the area of edge lift and potentially expe-
rience blurry vision due to bubbles and/or 
debris gathering under the lens. Edge lift can 
be viewed with a slit lamp and appear as a 
shadow under the area of lift (Figure 2). 

Because the sclera is more spherical closer to 
the limbus and more toric toward the periph-
ery, larger-diameter scleral lenses may be 
more challenging to fi t than smaller-diameter 
ones The Scleral Shape Study Group (SSSG) 
uncovered additional information regarding 
scleral shape. Approximately 65% of patients in 
the study achieved best fi t with a back-surface 
quadrant-specifi c or free-form scleral lens 
design, 30% achieved best fi t with toric landing 
zones, and only 6% achieved best fi t using a 
scleral lens with a spherical landing zone.2

Many manufacturers offer fi tting sets that 
include diagnostic lenses with back-sur-
face toric haptics and quadrant-specifi c 
haptics, making fi tting these lenses much 
more approachable than in years past. 
Considering the fi ndings from the SSSG, 
most patients would benefi t from these lens 
designs, and managing areas of blanching 

and/or edge lift would be minimized by 
using more customized haptics. For patients 
with especially irregular scleral profi les, 
free-form designs created from a scleral pro-
fi lometer or impression-based design may 
be the better option.

Limbal bearing
This is a result of the limbal curve being fi t 
too fl at, typically causing a compression ring 
and/or limbal staining. Limbal bearing can 
result in corneal hypoxia and neovascular-
ization. Because of this, any level of limbal 
bearing cannot be tolerated. Steepening the 
limbal curve, steepening the base curve, and 
increasing the overall diameter are all effec-
tive options for rectifying this issue. Limbal 
bearing is particularly problematic in patients 
with corneal grafts because it could potential-
ly lead to rejection (Figure 3).

Conjunctival prolapse
This is caused by entrapment of the con-
junctiva near the limbal region between 
the scleral lens and the cornea. It is most 
commonly seen in older patients and is often 
completely benign. Monitoring the prolapse 
is typically all that’s necessary. However, if 
neovascularization or synechia develops, 

Figure 2. Variations of edge profi les. 
Figure 3. Limbal bearing seen in a 360° view. 
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By Dr. Mile Brujic, Premier Vision Group

Optometrists are well-positioned to detect the early warning signs of debilitating eye conditions, helping patients avoid long-term damage and changing the 
trajectory of their care. One such condition is Thyroid Eye Disease (TED) – a chronic autoimmune condition that can worsen over time and lead to potential 
vision loss in severe cases.1,2

I would bet that when most optometrists think about TED, proptosis comes to mind. Though proptosis is an obvious symptom of the condition, it is not the 
only one we should be looking out for. In fact, other symptoms can be so subtle, they are unfortunately easy to miss.
One such symptom is dry eyes. In one study, seventy-two percent of TED patients say dry eyes are their most frequent source of eye discomfort; however, this 
symptom is often misdiagnosed as allergies or conjunctivitis.3,4 Other common symptoms of TED include diplopia, pain or pressure behind the eyes, eyelid retraction, 
photophobia and redness, swelling, and excessive tearing.1

To help determine if my patients have TED, I typically start with a few 
questions and exams:

• Medical history: Ask if they have been diagnosed with a thyroid 
condition. Up to 50% of people living with Graves’ disease may 
develop TED.5

• Eyelid retraction: Examine the tone of the eyelids, as well as the 
blink anatomy.2

• Eye symmetry: Look for a variance in symmetry between the 
right and the left eye. If you do see an asymmetry, ask about it 
and if it is longstanding or something of more recent onset. With 
most patients having cell phones with them in the exam room, 
oftentimes it is easy to see previous pictures of them to compare 
against their current appearance.

• Slit lamp: Perform a slit lamp exam; the image below shows a 
patient who presented with a chief complaint of dry eyes. The 
symptoms were present because of ocular surface exposure which 
may be secondary to TED.

Slit lamp image showing potential signs of TED; patient should be referred to a TED specialist

TED is commonly a manifestation of a systemic condition called Graves’ 
disease. Although it is critical to identify and diagnose patients with TED 
at the early signs or symptoms, it is also critical to understand appropriate 
care to help these patients. Oftentimes this involves oculoplastic or TED 
specialist referral for further analysis, which may include MRIs, CT scans or 
orbital imaging to help determine next steps. If it is TED, there are treatment 
options available that may help.
TED patients often go several years without a proper diagnosis, leading to 
significant delays in treatment and ultimately affecting their physical and 
psychological wellbeing. TED can have a profound impact on some patients’ 
lives, negatively impacting the ability to do daily tasks that we take for 
granted such as driving or reading.
As optometrists, we can play an important role in the early identification of 
TED, ultimately helping to get our patients the care they deserve.

For more information about the signs and symptoms of TED, 
visit TEDImpact.com.
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If you identify new or changing signs or symptoms, consult 
with an eye doctor who specializes in TED right away.1,7

For patients with Graves’ disease (GD), Thyroid 
Eye Disease (TED) may be hiding in plain sight.1,2

Up to 50% of patients with GD may develop TED, a separate 
and distinct disease which can progress if left untreated. 
Look out for the early signs and symptoms3-6:
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If you identify new or changing signs or symptoms, consult 

Look out for the early signs and symptoms

■  Proptosis ■  Sensitivity to light
■  Diplopia ■  Grittiness
■  Dry eyes ■   Pain or pressure behind the eyes

Visit TEDimpact.com to fi nd a TED Specialist 
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CONTACT LENSES

also plays a role in proper wetting, 
so fi nding the appropriate balance 
between oxygen permeability and 
wetting angle is imperative.

Additionally, treating the lens 
with plasma and Tangible Hydra-
PEG can enhance wettability and 
decrease deposits. Finally, practi-
tioners should encourage patients 
to gently rub the front surface with 
nonabrasive cleaners to further 
reduce deposition.

R E F E R E N C E S
1. Nichols JJ, Starcher L. Contact lenses 2021. Contact Lens 
Spectrum. January 1, 2022. Accessed September 17, 2022. 
https://www.clspectrum.com/issues/2022/january-2022/
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2. DeNaeyer G, Sanders DR, van der Worp E, Jedlicka J, 
Michaud L, Morrison S. Qualitative assessment of scleral 
shape patterns using a new wide field ocular surface 

elevation topographer: the SSSG study. J Contact Lens Res 
Sci. 2017;1(1):12-22. doi:10.22374/jclrs.v1i1.11
3. Fogt JS. Midday fogging of scleral contact lenses: 
current perspectives. Clin Optom (Auckl). 2021;13:209-219. 
doi:10.2147/OPTO.S284634

decreasing the lens diameter and/or decreasing the limbal clear-
ance may improve the prolapse (Figure 4).

Debris/fogging
Studies have reported 26% to 46% of scleral lens wearers expe-
rience midday fogging.3 The exact etiology of this phenomenon 
is unknown, but it is likely associated with misalignment of the 
periphery, where the lens is either too loose or too tight.

Thankfully, now that toric haptics are becoming more conven-
tional, practitioners are better equipped to tackle asymmetric 
scleral profi les. However, despite a perfectly aligned periphery, 
some scleral lens wearers still experience midday fogging. Other 
suggestions include addressing any ocular surface disease (OSD) 
before fi tting, maintaining an appropriate amount of limbal 
clearance (50-100 µm), and using a mixture of preservative-free 
viscous solution and preservative-free saline.

Corneal staining
Because scleral lenses are designed to land on the sclera and 
not interact with the cornea, corneal staining is rare. A local-
ized patch of staining typically indicates an area of bearing that 
would require an increase in clearance in that area. Diffuse 
corneal staining is usually a toxic reaction to entrapment of 
a preserved product under the lens. This can include fi lling 
solution, cleaning solution, or topical eye drops. Simply ques-
tioning the patient about their daily contact lens routine will 
likely reveal the culprit.

Finally, mechanical damage to the cornea during insertion 
and/or removal could also cause corneal staining. Extra 
instruction on proper application and removal can prevent 
future incidents.

Poor wetting
Mucoid, lipid, or protein deposits are normally the reason 
for poor wetting (Figure 5). These deposits can be caused 
by untreated OSD or external factors such as makeup, face 
creams, and hand soaps. Encourage patients to apply makeup 
and face creams after inserting the lens and only use mild, 
moisturizer-free soaps to wash their hands. Material choice Ashley Tucker, OD, FAAO, FSLS, 

Dipl ABO, 
is a partner at Bellaire Family Eye Care 
and The Contact Lens Institute of 
Houston in Bellaire, Texas, and is a visiting 
assistant professor at the University 
of Houston College of Optometry in 
Texas. Her areas of expertise include 
specialty contact lenses and myopia 
management. Financial 
disclosures: Bausch + 
Lomb; CooperVision; 
SynergEyes; Visioneering 
Technologies, Inc.
ashley.w.tucker@gmail.com 

specialty contact lenses and myopia 

4

Figure 4. Mild 
conjunctival 
prolapse.  
Figure 5.
Scleral lens 
demonstrating 
poor wetting on 
the front surface.  
(Images courtesy 
of Ashley Tucker, 
OD, FAAO, FSLS, 
Dipl ABO)

5

Scleral lenses are usually 
considered as an option for 
patients with irregular corneas; 
however, they are also excellent 
options for patients with high 
ametropia and dry eye syndrome.”

“

Continued from PAGE 17
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The riddle of managing glaucoma: 
Accounting for lurking variables 
Glaucoma therapy isn't as cookie-cutter as it seems on the surface

By Ben Casella, OD, FAAO

Glaucoma is a neuropathy riddled with 
variables, including the concept of pragma-
tism. This is especially true when it comes to 
glaucoma management. As cookie-cutter as 
glaucoma therapy may sound on the surface, 
it really isn’t. This therapy varies regarding 
different subtypes of glaucoma, be they exfo-
liative, pigmentary, normal tension, etc.

Hypothetically speaking, if I were to poll 
prescribers about their preference for fi rst-
line pharmaceutical therapies, I would expect 
to see prostaglandin analogues and nonselec-
tive β-blockers at or near the top of the list. If 
I divided the polling question into different 
subtypes of glaucoma and opened the answer 
choices to nonpharmacologic treatments 
as well, I would expect to see more variety 
in answers, especially regarding secondary 
open-angle glaucoma.

Going back to glaucoma and pragmatism, 
there are factors other than subtype and 
mechanism of action that infl uence how and 
when we decide to manage glaucoma. Those 
factors tend to center around individual 

patient characteristics that are not intrinsic to 
their eyes and/or visual systems.

Age at onset of disease is an important 
factor. Younger patients who present with 
glaucoma (especially perimetric glaucoma) 
may require more aggressive treatment; they 
may have a relatively longer amount of time 
to live with this progressive disease. 

Authors of a paper recently published in 
Clinical Ophthalmology sought to determine a 
possible relationship between several diseases 
and the onset of primary open-angle glaucoma 
(POAG).1 The authors investigated the possible 
relationship of hypertension, type 2 diabetes, 
migraine, and obstructive sleep apnea to early 
onset glaucoma. The cross-sectional study 
included chart reviews and verbal surveys via 
phone calls. Of the 1116 patients eligible for the 
study, 727 were excluded for reasons such as 
the presence of secondary open-angle glauco-
ma, secondary systemic hypertension, type 1 
diabetes, and fewer than 3 clinic visits.

For the 389 eligible patients in this study, 
their mean age of POAG diagnosis was 
cross-referenced with the presence of the 4 
previously mentioned medical conditions. Of 

note, the presence of migraine and/or obstruc-
tive sleep apnea was not associated with any 
signifi cant difference in the age of patients at 
the time of their POAG diagnoses. In summary, 
the presence of type 2 diabetes and/or hyper-
tension at an earlier age was associated with an 
earlier age at the time of POAG diagnosis. 

Any study that includes phone interviews 
with study participants is open to potential for 
misinformation in the data. However, this is a 
valuable study, in my opinion. One major take-
away from this study is the fact that patients 
with hypertension or type 2 diabetes may ben-
efi t from earlier glaucoma screenings.

It is important to note the cross-sectional 
nature of this study means the cohorts of 
patients were not studied in a prospective, lon-
gitudinal manner. This study examined the age 
of onset of POAG diagnosis and not how these 
patients’ conditions behaved over time.

Although we advocate for periodic compre-
hensive eye examinations, the information 
presented in the conclusion of this study 
would be useful for patients’ health care pro-
viders who manage their hypertension and/
or type 2 diabetes. Such patients may benefi t 
from a referral to an eye doctor.

In addition, it is important for primary care 
providers to screen for family history of eye dis-
eases, such as glaucoma, when taking medical 
histories from their patients. Such information 
may lead to necessary referrals for conditions 
that would be otherwise overlooked.

R E F E R E N C E
1. Wooliscroft J, Akram R, Zuberi H, et al. Predictors of early onset 
glaucoma. Clin Ophthalmol. 2022;16:1925-1932. doi:10.2147/OPTH.
S360719

Benjamin Casella, OD, FAAO, 
practices in Augusta, Georgia, with his 
father in his grandfather’s practice.
bpc81@aol.com

It is important for primary care 
providers to screen for family 

history of eye diseases, such as 
glaucoma, when taking medical 
histories from their patients.”
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Demodex blepharitis is a common eyelid margin disease affecting approximately 25 million eye care patients in the U.S.1-2 Untreated, 
Demodex blepharitis can lead to symptoms such as ocular surface inflammation and may impact daily activities. Despite its high Demodex blepharitis can lead to symptoms such as ocular surface inflammation and may impact daily activities. Despite its high Demodex
prevalence, awareness and knowledge of Demodex blepharitis remains low. Fortunately, optometrists already have the tools necessary Demodex blepharitis remains low. Fortunately, optometrists already have the tools necessary Demodex
to diagnose it if they know what to look for. 

Demodex blepharitis is diagnosed by the presence of collarettes, Demodex blepharitis is diagnosed by the presence of collarettes, Demodex
which are cylindrical, waxy debris composed of mite waste found 
at the base of the eyelashes. Collarettes are the pathognomonic 
sign of Demodex blepharitis and studies show that 100% of Demodex blepharitis and studies show that 100% of Demodex
patients with collarettes have Demodex mites.Demodex mites.Demodex 4-5

Demodex blepharitis is caused by an infestation of Demodex blepharitis is caused by an infestation of Demodex Demodex
mites, the most common ectoparasite found on humans.3 

When present in small numbers, the mites go largely 
unnoticed. However, when an infestation is present, common 
symptoms reported include red, itchy, or irritated eyelids, 
missing or misdirected eyelashes, and inflammation of the 
conjunctiva and lid margin.3

WHAT IS DEMODEX BLEPHARITIS?

While the disease can affect individuals of all ages, Demodex blepharitis prevalence increases with age, with more than 80% of Demodex blepharitis prevalence increases with age, with more than 80% of Demodex
people who are over age 60 and 100% of those over age 70 presenting with the disease.6

Demodex blepharitis is often overlooked or misdiagnosed because it can present with symptoms similar to common ocular Demodex blepharitis is often overlooked or misdiagnosed because it can present with symptoms similar to common ocular Demodex
conditions, such as dry eye disease or allergies. In a retrospective study by 7 investigators at 6 eye care clinics, 1,032 case records 
of consecutive patients who underwent a slit-lamp examination, regardless of chief complaint, were reviewed for Demodex
blepharitis, as identified by the presence of collarettes. The study found that there was an overlap between Demodex blepharitis Demodex blepharitis Demodex
and dry eye patients, and nearly 60% (n = 349/593) of dry eye patients had Demodex blepharitis. Moreover, the same study found Demodex blepharitis. Moreover, the same study found Demodex
that 56% (n = 245/440) of cataract patients and 51% (n = 44/87) of patients wearing contact lenses had Demodex blepharitis.Demodex blepharitis.Demodex 1

WHO HAS DEMODEX BLEPHARITIS?

DEMODEX BLEPHARITIS: 
A PREVALENT BUT COMMONLY MISSED LID MARGIN DISEASE THAT IMPACTS MILLIONS

By: Leslie O’Dell, OD, FAAO, Medical Director and Director of Clinical Research, Medical Optometry America

ADVERTORIAL

Collarettes are an easily observed clinical finding for patients suffering 
from Demodex blepharitis. Simply have your patient look down to see 
this wax-like build up at the base of the eyelash.

Image from Leslie O’Dell, OD.

Demodex mites can contribute to blepharitis in several ways, including acting as a vector for carrying bacteria, inducing Demodex mites can contribute to blepharitis in several ways, including acting as a vector for carrying bacteria, inducing Demodex
hypersensitivity and inflammation, ocular surface irritation, keratitis, and eyelash distention and loss caused by abrasions from 
Demodex claws. Demodex claws. Demodex Demodex mites can also alter meibum composition and cause ocular surface and lid margin inflammation from the Demodex mites can also alter meibum composition and cause ocular surface and lid margin inflammation from the Demodex
production of cytokines, chemokines, and other inflammatory biomarkers.3-7

DEMODEX BLEPHARITIS: IMPACT ON PATIENTS
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DEMODEX BLEPHARITIS: A PREVALENT BUT COMMONLY MISSED LID MARGIN DISEASE THAT IMPACTS MILLIONS

WHY EARLY DIAGNOSIS AND SCREENING OF DEMODEX BLEPHARITIS 
IS IMPORTANT
A main barrier to diagnosing and managing Demodex blepharitis is the lack of awareness about the disease among eye care Demodex blepharitis is the lack of awareness about the disease among eye care Demodex
professionals. 

A novel disease awareness campaign, “Look at the Lids,” was recently launched, designed specifically to help bridge the education 
gap and encourage eye care professionals to screen every patient for Demodex blepharitis.Demodex blepharitis.Demodex

Based on the research and data available, there is significant opportunity for providers to screen for and diagnose Demodex
blepharitis to identify this underdiagnosed disease.

DIAGNOSIS IS EASY WHEN PATIENTS LOOK DOWN 
The retrospective study of 1,032 case records of consecutive patients who underwent a slit-lamp examination, regardless of 
chief complaint and were reviewed for Demodex blepharitis, showed that about 58% of eye care patients may have Demodex blepharitis, showed that about 58% of eye care patients may have Demodex Demodex
blepharitis.1 Additionally, real-world data from the prospective, multicenter, observational study of 311 patients showed that over 
half of patients (51%) had been experiencing signs and symptoms of blepharitis for at least four years, but most (58%) had never 
been diagnosed with blepharitis.8

In my practice, I see several patients on a weekly basis that present with collarettes. They predominantly complain of redness, 
morning symptoms of burning or tearing, and itching of their eyelid margins. Many have gone to several doctors before coming 
to me.

And while some patients may not receive an accurate diagnosis, identifying Demodex blepharitis is simple – if you know where Demodex blepharitis is simple – if you know where Demodex
to look.

Detecting the presence of collarettes can be done through a standard slit-lamp exam. Eye care professionals should instruct their 
patients to look down while they evaluate the upper lid margin for the presence of collarettes. Collarettes are not always visible 
and often missed when a patient is looking straight ahead, but when patients are directed to look down, clinicians can get a 
clearer view of any collarettes that might be present on the base of the lashes.1

Additionally, in advanced stages of the disease and when left untreated, Demodex blepharitis can lead to symptoms including Demodex blepharitis can lead to symptoms including Demodex
redness, chronic inflammation of the cornea, conjunctiva, and lid margin, and recurrent chalazions.3

Real-world data from a prospective, multicenter, observational study of 311 patients that evaluated the impact of Demodex 
blepharitis found that 80% of patients surveyed said that the disease negatively impacted their daily activities. The most cited 
issues included feeling conscious of their eyes all day (47%), difficulty driving at night (47%), additional time needed for their 
daily hygiene routines (30%), feeling self-conscious about the negative appearance of eyes/eyelids (23%), and difficulties wearing 
makeup for women (34%, n=63/185).8
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By Richard Payerchin

Family medicine physicians were among 
those at greatest risk for burnout in 2021 as 
the COVID-19 pandemic took a profound 
toll on the nation’s physician workforce. The 
fi ndings were part of a new study published 
by Mayo Clinic Proceedings titled “Changes 
in Burnout and Satisfaction With Work-Life 
Integration in Physicians Over the First 2 
Years of the COVID-19 Pandemic.”

Researchers surveyed 2440 physicians 
across 24 specialties from December 2021 
to January 2022. They found that 62.8% 
of physicians had at least 1 manifestation 
of burnout in 2021 compared with 38.2% 
in 2020, 43.9% in 2017, 54.4% in 2014, 
and 45.5% in 2011 (the years of previous 
similar surveys).

“The collective effect on the US physi-
cian workforce appears to be profound,” 
researchers reported. “Given the association 
of physician burnout with quality of care, 
medical errors, reductions in clinical work 
effort, turnover, departure from practice, 
and health care costs, these fi ndings also 
have potentially critical implications for the 
US health care delivery system.”

The results are another measure 
of how COVID-19, the accompanying 
societal and economic effects of the 

virus, and other related factors left 
many physicians exhausted physically, 
mentally, and emotionally. In September, 
Medical Economics® and The Physicians 
Foundation published fi ndings of separate 
surveys that indicate the levels of burnout 
in the physician workforce.

Results are in
The large increase in distress appears pri-
marily related to occupational distress, as 
levels of depression increased by “a more 
modest 6.1%,” the study said. Among the 
key fi ndings, 30.3% reported they agreed 
or strongly agreed their work schedule left 
enough time for personal and family life. 
That was down from 46.1% in 2020, 42.8% 
in 2017, 40.9% in 2014, and 48.5% in 2011. 
Emotional exhaustion scores were 38.6% 
higher than the 2020 results, and deper-
sonalization scores were 60.7% higher than 
the 2020 results.

Collective results are striking, but fi g-
ures for certain subgroups and specialties 
“are even more alarming,” according to 
the study. The survey confi rmed previous 
fi ndings of increased risk for burnout 
and work-life confl ict in female physi-
cians. Additionally, physicians practicing 
emergency medicine, family medicine, 
and general pediatrics “were at increased 

risk for burnout after adjusting for 
other personal and profes-
sional characteristics,” 
researchers stated.

Possible 
solutions
In the past 2 
years, high-level 
reports and 
legislation have 
documented 
effects of physician 
burnout and outlined 
plans that could help. 
These plans include the 
National Academy of Medicine report 
Taking Action Against Clinician Burnout: A 
Systems Approach to Professional Well-Being
and an accompanying action plan, federal 
funding to address health care worker 
burnout, the Dr Lorna Breen Health Care 
Provider Protection Act, and US Surgeon 
General Vivek H. Murthy’s advisory 
Addressing Health Worker Burnout.

The study authors called for health care 
organizations to adopt an expansive and 
holistic approach to integrate large-scale 
changes for health care delivery—not just 
added resilience training or resources to 
help workers in distress.

COVID-19 HAD PROFOUND EFFECT AS 
PHYSICIAN BURNOUT ROSE IN 2021

Study results show increase in physician 
stress compared with previous years

From the pages of 

62.8%
Percentage of 

physicians who 
reported at least 

1 manifestation of 
burnout in 2021
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Combining products and resources in 
creative ways can help grow your business

OFFER ADVANCED PATIENT CARE 
BY BUNDLING SERVICES  

By Janelle Davison, OD

Combining the latest treatment and diagnostic 
technology with a focus on providing thorough 
education has allowed me to create a thriving 
boutique-style experience for my patients. I 
believe in being an early adopter of medical 
technology, and I consider incorporating 
anything that helps me become more effi cient 
and effective in diagnosing, managing, and 
educating my patients.

As one of the few Black female optometrist 
founders and owners in private practice in Cobb 
County, Georgia, I see patients from near and far. 
In doing so, I want to provide the best and most 
advanced care that addresses their concerns.

Bundling tests and treatments
We have created a variety of screening bundles at 
my practice, combining products and exams that 
are targeted toward different concerns—some-
times with both cosmetic and medical benefi ts. 
In the preappointment paperwork, they see 
information about available bundles: antiaging, 
dry eye, and retina. Patients can select whether 
they are interested in learning more. In addition 
to making things clearer for patients in terms 
of cost and benefi ts, the out-of-pocket and fee-
based screening bundles help me identify those 
who are very invested in their treatment.

The antiaging bundle includes an evaluation 
for drooping eyelids and age-related blurry 
near vision or presbyopia. The technician will 
direct the pretesting according to the patient’s 
preselected bundle.

Patients can evaluate the severity of 
their eyelid droop at a mirror set up in the 

Technician instructing the 
patient to evaluate their lid appearance. 
The patient’s response is recorded in the 
electronic medical record.

Continued on PAGE 28



If you identify new or changing signs or symptoms, consult 
with an eye doctor who specializes in TED right away.1,7

For patients with Graves’ disease (GD), Thyroid 
Eye Disease (TED) may be hiding in plain sight.1,2

Up to 50% of patients with GD may develop TED, a separate 
and distinct disease which can progress if left untreated. 
Look out for the early signs and symptoms3-6:
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If you identify new or changing signs or symptoms, consult 

Look out for the early signs and symptoms

■  Proptosis ■  Sensitivity to light
■  Diplopia ■  Grittiness
■  Dry eyes ■   Pain or pressure behind the eyes

Visit TEDimpact.com to fi nd a TED Specialist 
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pretest room, and we take a picture with 
an iPad before instilling any drops, such as 
oxymetazoline hydrochloride 0.1% (Upneeq; 
RVL Pharmaceuticals, Inc). The patient 
receives additional information and con-
sultation on acquired blepharoptosis and 
education on pilocarpine hydrochloride 
ophthalmic solution 1.25% (Vuity, Allergan), 
and the package includes an iWellness reti-
nal scan to confi rm the macula is healthy.

New drops manage eyelid 
droop, presbyopia
Upneeq is the only FDA-approved pharma-
ceutical indicated for acquired blepharopto-
sis or a low-lying upper eyelid margin when 
the eye is in primary gaze.1 The condition is 
common in older adults, affecting at least 
12% of adults 50 years or older.2,3

The drop was approved based on data 
from two 6-week, randomized, dou-
ble-masked, placebo-controlled phase 3 
effi cacy studies of 304 patients. The study 
results found oxymetazoline was associated 
with signifi cant improvements compared 
with those of placebo in primary superior 
visual fi eld and eyelid lift.1

Vuity’s approval was based on data 
from 2 pivotal phase 3 clinical studies, 
GEMINI 1 (NCT03804268) and GEMINI 2 
(NCT03857542), which included 750 partic-
ipants with presbyopia aged 40 to 55 years. 
The study participants self-administered 1 
drop of the product or placebo once daily in 
each eye. Both studies met their primary 
end points.4

Over 70% of participants treated with 

Vuity gained 2 lines or better in mesopic, 
high-contrast, binocular distance-corrected 
near visual acuity without losing more than 
1 line of corrected distance visual acuity at 
day 30, hour 3 vs participants who adminis-
tered placebo.4

My patient conversation 
and follow-up procedure
When I enter the exam room, I review the 
patient’s exam results and discuss their 
available options. I take the time to educate 
the patient on eye health, annual exams, 
nutraceuticals, and supplements, and I 
emphasize the importance of knowing their 
family health history.

For the antiaging package, we instill both 
sets of drops, telling patients we want to 
review the results with them and walk them 
through any adverse effects. After 20 min-
utes, we reassess patients’ near vision and 
take a picture of the eyelids.

I offer 1 follow-up teleconsultation as 
part of the antiaging bundle. This last touch 
point with the patient comes after they have 
gained more experience with Upneeq and 
Vuity outside the clinic. This puts the bow 
on what patients consider fabulous care. I 
ask how they are doing with their treatment, 
review their fi nancial investment, and let 
them know I’m sending a prescription to 
the pharmacy. I remind them to contact me 
if they experience any discomfort or have 
other issues or concerns.

Conclusion
The pace at which new devices and drugs are 
introduced in eye care can be hard to keep 
up with. Some optometrists may complain 
that they are not interested in selling new 
treatments to patients. To me, this is the 
wrong mindset.

Instead, it is our duty as health care 
providers to stay abreast of all advances and 
educate our patients about their available 
options. Patients may not be interested in 
pursuing a specifi c option that day, but they 
will know about it in the future. I do not 
want to withhold knowledge from patients or 
have them hear about something new from 
another source.
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Janelle Davison, OD, 
is the founder of Brilliant Eyes Vision 
Center and Premier Dry Eye Spa in 
Smyrna, Georgia. She has served 
on various medical advisory board 
panels for RVL Pharmaceuticals, Inc.
dr.davison@
brillianteyesvisioncenter.com

“We have created a variety 
of screening bundles at my 
practice, combining products 
and exams that are targeted 
toward di� erent concerns—
sometimes with both cosmetic 
and medical benefi ts.”

Janelle Davison, OD, offers a boutique-style 
patient experience. (Images courtesy of Janelle 
Davison, OD)
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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

For the treatment of all stages  
of neurotrophic keratitis (NK) 

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.

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. 

© 2022 Dompé U.S. Inc.  All rights reserved. US-OXE-2200017 1.1 08/22

See more clinical data 
OXERVATE.com/hcp

https://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).

© 2022 Dompé U.S. Inc. All rights reserved. US-OXE-1900010.1 07/22
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By Timothy Earley, OD

Until recently, if someone had asked me about 
electroretinography, it would have brought to 
mind the large equipment stored in the base-
ments of optometry schools, textbooks I’ve 
never revisited, and content I had skimmed 
while reviewing complex research studies. In 
short, I didn’t think electroretinograms (ERG) 
were practical for the average optometrist, 
and I wasn’t sure that they added value to 
patient care. Today, however, my opinion 
couldn’t be more different.

I now believe the ERG device is one 
of the easiest-to-use instruments in the 
optometrist’s arsenal. It is portable, fast, 
tech-friendly, and—best of all—gives me more 
confi dence when caring for patients who 
have diabetes and are at-risk for diabetic 
retinopathy (DR). As a bonus, it’s affordable 
and reimbursable.

The ABCs of ERG 
If you haven’t thought about ERG for a while, 
allow me to review the basics. An ERG is an 
electrophysiological test; it is to the retina 
what the electrocardiogram (ECG) is to the 
heart. Just as an ECG is crucial to diagnosing 
illness and monitoring heart function, ERG 
can play a leading role in the detection of 
retinal dysfunction. 

During an ERG, the patient’s eyes are 

stimulated by light, and the resulting electri-
cal activity of retinal cells is measured by skin 
or corneal electrodes. Depending on the type, 
intensity, and color of the light, information 
about different areas and retinal cell types 
can be obtained. 

There are 3 kinds of ERGs—full-fi eld fl ash 
(ffERG), pattern (PERG), and multifocal 
(mfERG)—and each has distinct applications 
and benefi ts. Different tests allow clinicians 
and researchers to evaluate patients for 
retina-related conditions, reliably monitor 
retinal function over time, and evaluate the 
effi cacy of retinal treatments. In optometry, 
we are most interested in ffERG because it 
aids in the diagnosis and management of 
diseases we see every day.

In ffERG, electrodes record the summed 
electrical response of all retinal cells to a fl ash 
from a Ganzfeld bowl that uniformly illumi-
nates the entire retina with full-fi eld light.1

The summed electrical response is a blend 
of the results from a range of different cells 
and regions in the retina, meaning that ffERG 
shows the status of the retina as a whole.

The major responses measured are the 
a-wave, the b-wave, and the photopic neg-
ative response (PhNR). The fi rst to appear 
after the fl ash of light is the negative a-wave, 
which refl ects the electrical activity of the 
photoreceptors. The second is the positive 
b-wave, which refl ects the electrical activity 

of the bipolar cells that transmit signals from 
the photoreceptors to the inner retina in 
light-adapted conditions and rod response 
in dark-adapted conditions. After the b-wave 
comes the photopic negative response (PhNR).

Since each response originates in a 
different area of the retina, abnormalities 
can pinpoint the site of retinal dysfunction. 
The basic measurements are the amplitudes 
and implicit time values of the response. 
Amplitudes are how far from the baseline 
electric potential of the eye dips in the 
a-wave and climbs in the b-wave. Implicit 
time is the time that elapses between the 
fl ash of light and the trough of the a-wave or 
the peak of the b-wave. To put it more sim-
ply, amplitudes show how strong the retinal 
response is, and implicit times how quickly 
the retina reacts to light.

Amplitude results that are lower than ref-
erence values may indicate cell death, where-
as implicit response times that are slower 
than reference values indicate cellular stress. 
Thus, the ffERG is a powerful tool in the 
diagnosis of retinal pathology, the monitoring 
of dysfunction severity, and the assessment of 
treatment effect.

Indeed, ffERGs have proven useful not only 
in the evaluation of disorders like DR, glauco-
ma, vein occlusions, and retinitis pigmentosa, 
but also in the discovery of drug toxicity before 
severe, vision-threatening damage is done.2

ELECTRORETINOGRAPHY 
IS NOT WHAT IT USED TO BE

The ERG is a game changer for patients with diabetes  

T E C H N O L O G Y
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From function to structure
ERG evaluates functional abnormalities of 
the retina, whereas structural imaging shows 
its anatomy. Although both assessments are 
clinically useful, functional changes generally 
appear well before structural ones. Catching 
them early, or assessing functional changes 
over time, is critical for minimizing damage 
and maximizing vision retention. What’s 
most appealing to me about ERG is that by 
detecting functional stress, it can anticipate 
structural damage. 

In studies comparing the ability of ERG and 
structural imaging to evaluate sight-threaten-
ing DR, ERG outperformed traditional imag-
ing at predicting which patients would likely 
need subsequent medical intervention.3,4

When talking to patients, I often use a 
weather analogy. Most technology in our 
practice helps us understand what’s happening 
now, and thus is akin to looking at the sky to 
see whether it’s raining. With ERG, we can 
help predict what tomorrow will be like. That 
matters as much to my patients as it does to 
me. It gives them peace of mind, and it gives 
me confi dence in my clinical choices. Whether 
that means referring patients to a specialist or 
monitoring them closely, functional tests allow 
me to make sound clinical decisions.

Power in the palm of your hand!
I use the RETeval Device by LKC Technologies, 
the only FDA-cleared, portable, battery-
operated, nonmydriatic ERG testing instru-
ment on the US market. It has skin rather 
than corneal electrodes, adjusts for pupil size 
in real time, and doesn’t require dilation. 

The clinical value of a handheld device can-
not be overstated. The RETeval tests both eyes 
in less than 5 minutes, and technicians feel 
comfortable using it. It is easy to interpret due 
to several simple, yet robust, testing protocols, 
including 2 that I feel are essential in optome-
try: the DR and glaucoma-associated protocols.

Confi dent care
The RETeval offers an objective assessment 
protocol for measuring likely DR progression 
risk. By combining a retina cell stress mea-
sure and a pupil light response, the device 
allows you to assess all patients rapidly and 

noninvasively. It also helps determine if 
patients are at risk for DR at every visit and 
determine risk of disease progression. 

The RETeval is a reimbursable test (CPT 
code 92273) that tests both eyes in less than 
5 minutes.4 Many practitioners also use the 
protocol to screen all patients with diabetes, 
whether or not they’ve been diagnosed with 
retinopathy, but this application is not cur-
rently reimbursable.

The test allows for earlier detection of 
retinal dysfunction at a lower cost and with 
less knowledge than is required by traditional 
ERG imaging.5 The RETeval is also better for 
evaluating patients with media opacities and 
small pupils.4 Interpreting results is easy as 
well; a score of 23.4 or higher indicates an 
11-fold risk of requiring medical intervention 
within 3 years (Figures 1 and 2).4

Conclusion
In optometry school, most of what I learned 
about ERG had to do with inherited eye dis-
eases, where it continues to play a vital role. 
But recently its capabilities have expanded 
dramatically, offering optometrists the power to 

manage glaucoma and stay on top of DR, which 
is a benefi t that elevates the standard of care we 
can provide in a particularly profound way.
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Timothy Earley, OD, 
is in practice at Northeast Ohio Eye 
Surgeons in Medina, Ohio.
drtimearley@gmail.com

Figure 1. The RETeval Device (LKC Technologies) is the only FDA-cleared, portable, 
battery-powered, nonmydriatic electroretinography (ERG) testing instrument on the 
market in the US. It aids in the detection and management of diabetic retinopathy (DR) 
quickly and easily. (Image courtesy of LKC Technologies.)

The full article, 
including all fi gures, 
can be found online.

https://www.optometrytimes.com/view/electroretinography-is-not-what-it-used-to-be
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By Valerie M. Kattouf, OD, FAAO

Pediatric eye health is important in all 
aspects of a child’s life and development. 
Vision is not simply a matter of clarity; it is a 
functional system that ideally is fl exible and 
effi cient. It is a primary sensory input that 
infl uences a child’s learning, development, 
demeanor, and stamina, and is biologi-
cally unsuited to the excessive near vision 
demands of the digital culture in which 
children fi nd themselves. 

Today’s families must manage an 
onslaught of digital media in children’s 
lives, including television content, cellular 
phones, tablets, and computers. Digital 
media devices can expand communication 
tools, provide easy and immediate access to 
information, and accommodate children’s 
strengths and challenges. But the benefi ts of 
technology are accompanied by risks. 

The current exposure to digital media has 
a profound effect on children. We have never 
had a generation of infants and toddlers 
with such increased near visual demands 
and sensory stimulation brought on by the 
cell phones and tablets they interact with 
daily. These excessive demands experienced 
by children of all ages result in a visual 
system that is fatigued and unable to operate 
effi ciently. 

Common Sense Media reported in 2021 
that use of entertainment media approached 
9 hours daily among teenagers (age 13-18) 

and 6 hours daily for tweens (age 8-12).1

For tweens and teens, screen media use 
increased 17% since the start of the COVID-19 
pandemic.1 These statistics are staggering 
and often lead to parents feeling helpless to 
address their children’s screen time habits.

Excessive digital media use also may lead 
children to become addicted to device use, 
social media, and gaming. These are very 
real, serious consequences that are noted in 
the pediatric population. 

In 2018 the World Health Organization 
added gaming disorder to the International 
Classification of Diseases, Eleventh Revision.2 MRI 
studies reveal that gaming and smartphone 
addictions change the physical structure of 
the brain in a manner that parallels drug 
and gambling addictions. 

Screen time e� ect on 
visual e�  ciency
As optometrists, we know that the power 
of the accommodative (focusing) system is 
age dependent. Excessive use of this system 
without proper visual hygiene wears down 
the strength and stamina of accommodation. 

Today’s optometric practices give many 
patients diagnoses of accommodative insuf-
fi ciency due to a world driven by excessive 
digital demands. These demands reveal 
signifi cantly reduced accommodative clinical 
fi ndings, including reduced, variable visual 
acuity and the detection of low amounts of 
against-the-rule astigmatism. Recognizing 

these clinical fi ndings—in addition to the 
asthenopia, headaches, and fatigue that 
accompany accommodative issues—are criti-
cal to properly treating patients. 

In addition to the accommodative system, 
we see inherent stress put on the binocu-
lar vision system, the process of two eyes 
working together to form a single image. 
Binocular vision development begins in the 
brain, and there are valid neurologic con-
cerns that screen-based activity stimulates 
visual processing more heavily than even the 
sensory processing systems, thus interrupt-
ing the development of binocular vision. 

In our practices, we see binocular vision 
dysfunction in the form of convergence 
excess—having an eso-posture at near—and 
convergence insuffi ciency—having signifi -
cant exo-posture at near—that are infl uenced 
by the excessive screen time of today’s youth. 
A close viewing distance when looking at 
digital devices also infl uences the onslaught 
of visual symptoms. 

Clinical studies reveal that the close 
viewing distance often accompanying the use 
of handheld digital devices becomes even 
closer with prolonged use.3 A primary chief 
complaint of parents bringing young children 
in for an eye examination is the observation 
of how closely the child views a cell phone 
or tablet. The closer the viewing distance—
accompanied by excess usage—the more likely 
an increase in diagnoses of accommodative 

Pediatric vision 
and digital media: 
A bad combination

TECHNOLOGY

Research indicates that too much technology 
usage results in negative effects on eyesight

Continued on PAGE 36
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and binocular vision issues and the visual 
symptoms that accompany them. 

There are several treatment options 
available for accommodative and binocular 
vision issues. Reading glasses and bifocals 
are prescribed to support the visual systems 
and aim to decrease the visual symptoms. 
Vision therapy is another treatment option 
for accommodative and binocular vision 
issues, aimed at improving the effi ciency of 
all aspects of visual function. 

Progression of myopia is infl uenced by 
genetic and environmental factors, but 
digital media use also infl uences progression 
of myopia development. Today’s emphasis on 
the treatment of myopia—with a goal of min-
imizing progression—forces an optometrist to 
examine the screen time habits of patients. 
We know there are modifi able behaviors that 
infl uence the development of myopia.

Scientifi c research demonstrates that 
increased outdoor exposure reduces the 
development of myopia.4 The exact cause of 
this is not fully understood, but outdoor time 
likely contributes to a limit of near demands 
and will have a more positive impact on the 
visual system. 

A January 2021 JAMA article says, “Home 
confi nement due to [COVID-19] appeared to 
be associated with a substantial myopic shift 
in children.”5 This observation demonstrates 
the effect of excessive screen time on the 
development of myopia. 

Screen time e� ect on 
child development
Beyond infl uencing a child’s visual system, 
digital media also has a signifi cant impact 
on the overall development of our pediatric 
population. We know that early exposure 
to digital media negatively affects a child’s 
intellectual, social, and emotional develop-
ment. Elevated digital media use more spe-
cifi cally results in decreased cognition and 
language skills. Further, the way children use 
digital media has a strong correlation with 
their mental health. 

Quality of sleep
An area to examine is the infl uence of 

technology on quality of sleep among youth. 
In the Journal of Clinical Sleep Medicine, it was 
noted that “Adolescents’ bad sleep quality 
was consistently associated with the mobile 
phone use and number of devices in the bed-
room, while in preadolescents, with Internet 
use and turning-off time.”6

Children and teens with devices in the 
bedroom experience decreased sleep dura-
tion, increased daytime drowsiness, and 
poorer academic performance. Poor sleep 
habits align with additional issues in the 
realm of mental health. 

Unhealthy online habits result in elevated 
incidences of anxiety, depression, and 
hyperactivity diagnoses. Structural changes 
in the brain related to cognitive control and 
emotional regulation are associated with a 
digital media addiction.7 Neurologic changes 
noted with digital media addictions correlate 
clinically with the patterns of substance 
behavior dependence. 

The path of excessive and unhealthy 
digital media use may lead to mental health 
challenges and addiction in our adolescent 
population. This is a path that every family 
wants to avoid. 

Setting boundaries
The best way to achieve balance in one’s fam-
ily regarding digital media use is to develop 
rules and boundaries. Each family can strive 
to create a system that works for them. 

Digital media use can be classifi ed into 
3 categories, known as the “3 C’s of media.” 
They are as follows:

» Consumption: taking in media in a passive 
manner
» Creation: active engagement and development 
of skills
» Communication: using media to connect with 
another person

A well-balanced approach to digital media 
limits consumption and communication to 
1 to 2 hours daily. However, it is understood 
that schools rely heavily on digital devices 
in their educational models, and this does 
contribute to stress on the visual system and 
impact on development. 

Parents must focus on what they can 

control and create a home environment that 
supports the benefi ts of technology and bal-
ances screen time in a manner that has a pos-
itive effect on all aspects of their child’s life. 

As Catherine Steiner-Adair, EdD, author 
of The Big Disconnect: Protecting Childhood and 
Family Relationships in the Digital Age, says: 
“Parenting in the digital age challenges in 
ways the human brain—AND heart—can 
hardly process fast enough. We do not want 
to surrender ourselves unquestioningly to 
adapt to technology.”8
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Have a patient with diabetes? Get the whole story
Case history can give clues to a patient’s risk of developing diabetic eye disease

By A. Paul Chous, OD, MA, FAAO

Case history is paramount for gauging the 
likelihood of fi nding diabetic eye disease and 
reducing risk through patient education. 
On a percentage basis, type 1 diabetes (T1D) 
confers higher risk of retinopathy after 5 
years than does type 2 diabetes (T2D) of any 
duration, and this risk increases over time.1

That said, recent analysis shows nearly 2% 
of patients with T2D develop proliferative 
diabetic retinopathy after 5 years, with a risk 
3.5 times higher in patients with T2D who 
use insulin.2

Insulin use doesn’t mean a patient with 
T2D has developed T1D but rather that 
patients with T2D become increasingly insu-
lin defi cient over time. Although increasing 
disease duration is a risk factor for developing 
and worsening diabetic retinopathy (DR), 
roughly half of patients with T1D in the Joslin 
Medalist study (NCT04409795) who had T1D 
for 50 years or more had no or minimal DR, 
suggesting longer disease duration in patients 
without signifi cant DR implies protective 
genetics in these patients.3

After duration of diabetes, blood glucose 
control has been considered the second-most 
important risk factor for DR. Indeed, results 
of randomized trials and observational 
studies consistently show elevated glycated 
hemoglobin A1C (HbA1c) levels predict incident 
and worsening DR. However, results from the 
vaunted Diabetes Control and Complications 
Trial (NCT00360815) show HbA1c levels 
accounted for a mere 6% to 11% of the total 
risk for developing DR during the trial.4

Moreover, identical HbA1c levels from 

different patients can be associated with 
different mean blood glucose levels as mea-
sured by gold-standard continuous glucose 
monitoring (CGM) devices. This means a 
patient with an HbA1c level of 9% may have 
a better mean glucose level than a patient 
with an HbA1c level of 7%.5 This discrepancy 
and other defi ciencies of HbA1c level (eg, its 
value is weighted to the past 2 weeks’ glucose 
levels before sample collection, and it does 
not refl ect blood glucose variability linked to 
microvascular complications such as DR) have 
led to adoption of additional glucose metrics 
best accessed through CGM, including glu-
cose time-in-range (TIR), which predicts DR 
independently of HbA1c level (Figure 1). This is 
not to say HbA1c level is of no value; however, 
it isn’t the gold-standard metric of diabetes 
control it has long been considered.

A patient’s current HbA1c level is of little 
value to clinicians except as it suggests level 
of control or if it has precipitously decreased 
within the year (the latter is associated with 
heightened risk of diabetic reentry retinop-
athy, ie, DR that develops or worsens with 
blood glucose levels reentering a normal 
range—typically a drop of 2 or more points 
in HbA1c level.)6 It is far more useful to ask 
patients about their HbA1c level history, as 
every major prospective diabetes study has 
shown a metabolic memory phenomenon.7

This refers to the long-term protective/detri-
mental effects of good/poor glucose control in 
the fi rst 5 to 10 years after diabetes diagnosis 
that confer decreased/increased risk of DR 
over time, despite worsening/improving gly-
cemic control over time.

If a patient has an HbA1c level of 6% now 

but had poor metabolic control in the 15 
years after diagnosis (eg, HbA1c ranging 
from 8%-12%), we should not be surprised to 
discover severe DR. In fact, results of recent 
prospective trials of anti-VEGF therapy in 
severe nonproliferative diabetic retinopathy 
found good current glycemic control at study 
entrance was not at all protective against 
development of sight-threatening diabetic 
retinopathy.8 By contrast, severe hypogly-
cemia itself was linked to higher risk for 
vision loss in the Fremantle Diabetes Study 
Phase II,9 possibly a refl ection of glycemic 

TIR refers to the percentage of any time 
interval a patient’s blood glucose levels 
fall within a specifi ed, relatively normal 
range—typically 70-180 mg/dL (3.9-10 
mmol/L)—and is ideally assessed by CGM 
devices (available from Medtronic, Dexcom, 
and Abbott). In both T1D and T2D, TIR 
has been shown to predict incidence and 
signifi cant worsening of DR independent of 
HbA1c level. A 10% decrease in TIR (eg, from 
16 to 14.4 hours/day) increases DR risk 
approximately 60%, whereas a 10% increase 
in TIR reduces DR risk approximately 40%.22,23

In contrast with HbA1c level, TIR gives patients 
immediate biofeedback about their diabetes 
self-care practices and assists with reduction 
of glycemic variability associated with DR.

CGM, continuous glucose monitoring; DR, diabetic 

retinopathy; HbA1c, glycated hemoglobin A1c; TIR, time-

in-range; T1D, type 1 diabetes; T2D, type 2 diabetes.

FIGURE 1. CGM and Glucose TIR
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variability (ie, patients hospitalized for low 
blood glucose levels are more likely to have 
a history of high blood glucose levels) or the 
fact that hypoglycemia is linked to apoptosis 
of retinal cells.10

In addition to glucose control, control 
of blood pressure and lipids, management 
of obstructive sleep apnea, and absence of 
nonocular vascular diabetes complications 
are linked to lower risk of DR, whereas their 
opposites are associated with higher risk.11,12

Common medications for managing diabe-
tes are also linked to lower risk, including 
metformin, angiotensin-converting enzyme 
inhibitors, angiotensin receptor blockers, and 
statins and fenofi brate.13-16 These medications 
may be recommended to patients and other 
health care providers treating them. Patients 
should be asked whether they consistently 
take prescribed medications. If they don’t, 
clinicians should ask why they don’t.

For instance, patients who frequently 
experience gastrointestinal distress with 
metformin may fi nd relief with extended-re-
lease formulations or by talking to prescribers 
about alternatives. Taking a patient’s case 
history is also a great opportunity to ask about 
prior adherence to annual or biannual dilated 
eye examinations and puts optometrists in 
a position to recommend frequent future 
exams pending diagnostic fi ndings. Patients 
with a history of depression, renal disease, 
lower extremity amputation, low education, 
and low income are at increased risk of being 
lost to follow-up.17 Optometrists should assid-
uously counsel, set appointments for, and 
remind these patients about the importance 
of ongoing eye care despite the absence of 
visual symptoms. Figure 2 presents a rational 
approach to taking a case history in patients 
with diabetes or prediabetes.
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• Ask about disease duration. The average 
length of time between T2D diagnosis and 
disease onset is > 6 years.18

• Ask about current HbA1c and A1c levels and 
glucose control in the fi rst decade of living with 
DM. If patient is using CGM, ask about glucose 
TIR. The goal is > 70% for most patients.19

• Ask about current medications, adherence, 
and adverse effects.

• Ask patients using insulin or sulfonylurea 
therapy whether they experience severe 
hypoglycemia and how often.

• Ask about history of cardiovascular or 
renal disease, and educate patients about 
cardioprotective/renoprotective agents such as 
SGLT2 inhibitors and GLP-1 analogues (-fl ozins 
and -tides, eg, empaglifl ozin [Jardiance] and 
semaglutide [Ozempic]).

• Ask about sleep apnea and symptoms 
(snoring, observed breath cessation, daytime 
sleepiness) linked to higher risk of sight-
threatening DR.

• Ask about depression.

• Ask about smoking and the patient’s desire 
to quit.

• Ask about dental health, because periodontal 
disease is linked to severe DR.20

• Ask whether patients have had their feet 
and lower extremity circulation assessed; foot 
ulceration is highly linked to PDR.21

• Ask for the name and location of the patient’s 
diabetes physician and any other HCPs.

CGM, continuous glucose monitoring; DM, diabetes 
mellitus; DR, diabetic retinopathy; GLP-1, glucagon-
like peptide-1; HbA1c, glycated hemoglobin A1C; HCP, 
health care provider; PDR, proliferative diabetic 
retinopathy; SGLT2, sodium-glucose transporter type 
2; TIR, time-in-range; T2D, type 2 diabetes.

(Courtesy of A. Paul Chous, OD, MA, FAAO)

FIGURE 2. Diabetes Eye Exam Case History
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By Kassi Jackson

The countdown is here! The Optometry 
Times® EyeCon 2022 annual meeting sets 
sail Friday, December 16, and Saturday, 
December 17, at the JW Marriott Marco 
Island Beach Resort in Marco Island, 
Florida. At Optometry Times® EyeCon 2022, 
optometrists come together to talk about 
cutting-edge advancements in diagnostic 
tools and treatments and share their 
experiences. Optometrists who treat 
patients with both common and rare 
ocular conditions and other health care 
professionals interested in the diagnosis 
and management of eye conditions will 
benefi t from the conference offerings.

Hot topics will include the role of artifi -
cial intelligence in optometry; advice on the 
selection of diagnostic tools; a pharmacology 
update on emerging therapies across ocular 
diseases; advances in contact lens innova-
tions, ocular surface diseases, and myopia 
control; and optimization of care in ocular 
and related systemic diseases such as glau-
coma and diabetes. “We’re super excited to 
have this meeting in person this year. [The 
past] year was our inaugural year, and it 
was virtual. [There] was a fantastic lineup 
of speakers and the panel presentation; 

it was fabulous,” Kelly K. Nichols, OD, 
MPH, PhD, FAAO, said. Nichols is dean of 
the University of Alabama at Birmingham 
School of Optometry. “This year we have the 
good fortune of going to Marco Island. Who 
doesn’t love great CE [continuing education] 
in a beautiful location?”

Cochaired by Nichols and A. Paul Chous, 
MA, OD, FAAO, a diabetes eye care specialist 
in Tacoma, Washington, Optometry Times® 
EyeCon 2022 will bring together top experts 
to share clinical insights and advances in 
eye care for professionals interested in 
updating their diagnostic, monitoring, and 
disease management skills. The conference 
is a joint meeting, with an ophthalmology 
track from sister brand Ophthalmology Times® 
happening concurrently.

“We have some overlap of keynote ses-
sions, and there’ll be opportunity to network 
and meet some colleagues who are ophthal-
mologists as well as industry [profession-
als],” Nichols said. “We’re looking forward to 

the great mix of folks who are going to be on 
Marco Island.”

“I’m excited about the keynote,” Chous said. 
“[Nichols], the 2 ophthalmology chairs [Peter 
J. McDonnell, MD, and Oluwatosin U. Smith, 
MD], and I are going to be talking about new 
technology, including artifi cial intelligence, 
new drugs on the horizon, and things that 
might potentially change our practices.”

The countdown begins to 
Optometry Times® EyeCon 2022

Registration for Optometry Times®

EyeCon 2022 is currently open. 
Scan code for registration details.

Enjoy the sun and fun at this year’s hybrid interactive conference in Marco Island, Florida, 
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By Florencia Yeh, OD, FAAO, FSLS; and 
Robert Fintelmann, MD, FACS

A 35-year-old man with keratoconus (KC) 
was referred to Midwestern University Eye 
Institute in Glendale, Arizona, in September 
2018 for a scleral lens fi t in both eyes. Both 
eyes had recently undergone epithelial (epi)-
on corneal collagen cross-linking at another 
clinic with an unapproved ribofl avin solution 
and an unapproved cross-linking device.

Although the patient, who is a pharmacist, 
was aware an FDA-approved cross-linking 
procedure was available, he chose what 
he believed would be a more comfortable 
procedure. However, he experienced signif-
icant pain and discomfort from the epi-on 
procedure.

By February 2020, we determined his con-
dition was still progressing despite the unap-
proved experimental cross-linking treatment 
and recommended epi-off cross-linking treat-
ment. Because of the pain he experienced 
during the epi-on procedure, he was reluctant 
to undergo cross-linking again. He declined 
to proceed and was scheduled for a follow-up 
appointment 6 months later. Unfortunately, 
he didn’t return until nearly 1 year later.

By March 2021, there was topographic 
steepening and a concerning amount of 
KC progression in the right eye (Figure 1). 
Although the patient could still see with visual 
acuity of 20/20-3 through the scleral lens, he 
was having trouble reading the fi ne print on 
medicine bottles.

Concern about his ability to continue 
working as a pharmacist made him more 
willing to consider cross-linking. We 
expressed the importance of halting further 
progression and reassured him that any 
discomfort could be managed.

In May 2021, he underwent the FDA-
approved iLink epi-off cross-linking procedure 
on the right eye. This technology has been 
proven safe and effective in clinical trials1,2 and 
real-world settings.3

After the procedure, he was given comfort 
drops of 0.25% proparacaine every 15 minutes 
as needed for pain for the fi rst 48 hours and 
autologous serum tears to accelerate healing. 
Although patient comfort is touted as an 
advantage of the epi-on procedure, recent 
contralateral eye study results found it is less 
comfortable than epi-off treatment.4

Two months after the patient received 
treatment with iLink, there was some 
additional steepening (Figure 2). This is an 
expected change in the early postoperative 
phase following the procedure; changes in 
keratometry, pachymetry, and vision in the 

early postop period should not be mistaken 
as progression.

As the cornea stabilizes and the epitheli-
um undergoes remodeling during the initial 
months, changes are common and not an 
indication of treatment failure. This is the 
reason why the measurements taken 1 year 
after cross-linking become the new baseline.

This patient was able to return to his 
habitual scleral lens 1 week after treatment, 
providing him with immediate functional 
vision. Minor adjustments to the fi t were 
made several weeks after that. One year after 
the procedure, the patient was very happy, 
reporting his vision as “10 out of 10” with 
scleral lenses. The changes that occurred 
between 2018 and 2021 could not be 
reversed, but corneal stability seems to have 
been achieved at 1 year (Figure 3).

Successful outcomes demand both corneal and contact lens expertise

Monitor keratoconus progression 
after cross-linking treatment

Figure 1. This comparison map shows progression that occurred over a 2.5-year period in the right 
eye of a patient with KC following an unapproved epi-on cross-linking procedure but before an iLink 
epi-off cross-linking procedure.

1
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Lessons learned
Continued KC progression in patients in their 
mid- to late 30s—especially after cross-link-
ing—is less common than in patients in their 
teens and 20s, but it does occur.5 In fact, 
we have treated patients aged 65 years with 
documented KC progression. It is impossible 
to know whether the progression in the case 
described here occurred because the original 
epi-on procedure provided insuffi cient corneal 
stability or whether the condition would have 
progressed even with an epi-off procedure, as 
it does for a small percentage of patients.

Most study fi ndings have shown results of 
current epi-on protocols are inferior to those 
achieved with the epi-off or Dresden protocol 

approved in the United States.6-8 In any case, 
it is important to continue to monitor patients 
for KC progression after cross-linking, regard-
less of age.

Vision rehabilitation with a skilled contact 
lens specialist after the procedure is also very 
important. Surgeons tend to focus on the 
cross-linking itself, but for patients who are 
school-aged or working, visual function is an 
essential part of a successful outcome.

Our typical protocol is that established 
scleral lens wearers can resume wear 1 week 
after cross-linking. A scleral lens will vault over 
the cornea and help protect it during healing. 
Patients who wear soft or gas-permeable lenses 
that touch the cornea should wait longer before 

reinitiating habitual lens wear. Patients may 
need a new contact lens fi t as early as 1 to 3 
months after the procedure, when the cornea 
has fully stabilized, as their vision and/or fi t 
may have changed.

Finally, management of KC and cross-link-
ing presents excellent opportunities for inter-
disciplinary and collaborative care. The corneal 
specialist and contact lens specialist each bring 
specifi c knowledge and skills to help patients 
achieve the best possible clinical outcomes.

Contemporary scleral lenses work so well 
that stable vision in them cannot necessarily be 
taken as a sign that KC progression has stopped. 
Determination of KC progression requires 
advanced imaging. There are many different 
types, sizes, and fi tting approaches with scleral 
lenses, and these must be carefully tailored to 
the patient for optimal results. With ongoing 
collaboration and open lines of communica-
tion, it is possible to halt progression and help 
patients achieve good visual function.
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Figures 2 and 3. Topographic changes are common in the early postprocedure period before the 
cornea stabilizes. This comparison map shows the cornea before iLink treatment and 2 months and 
1 year after iLink treatment. (Images courtesy of Florencia Yeh, OD, FAAO, FSLS)
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WORDS MATTER: 
Update how you talk to your patients
As technology advances and choices grow, you need to personalize patients’ options

By Marc R. Bloomenstein, OD, FAAO

Astute and loyal readers of my quarterly col-
umn may have noticed a theme over the years: 
the need to communicate. We have the ability 
to take our thoughts and acumen and dispense 
that knowledge so our patients understand the 
actions needed to maintain great vision. Simply 
stated, we must strive to accurately provide our 
patients with incisive diagnoses and therapies 
that make sense in the sometimes-senseless 
environment where we fi nd ourselves.

Technology has a way of taking challenging 
problems and providing effi cient solutions. 
However, new advancements also require more 
communication from health care professionals.

As child of the 1970s, I can recall being 
dropped off at the local mall with $1. I 
would play in the arcades, get a meal from 
McDonald’s, and still have money left over 
for gum. I know, right? Crazy. That said, my 
options at McDonald’s were limited to burg-
ers, fries, and soda. Moreover, not having to 
think about my options made life a little sim-
pler. Compare that experience with going to a 
diner or the Cheesecake Factory and deciding 
what you want, a daunting task made more 
diffi cult by the fear of choosing wrong. (As an 
aside, the chop house burger is the best thing 
on the Cheesecake Factory menu; fi ght me!)

Think of how much time we saved 
during the 2020 COVID-19 lockdown. Most 
of us woke up and put on the same pair of 
comfy sweats or athleisure we’d worn the 
day before. Compare that experience with 
choosing a television show to watch. My head 
feels like it is going to explode; I want to 
watch a new show, but it’s on Paramount+. 
I have Peacock, and now I need another 
channel? Honestly, it has made me cherish 
the past when choices were limited, and we 
didn’t have to think as much.

Don’t get me wrong; I understand that 
more choices lead to competition and inno-
vation, providing less expensive and more 
accessible products to consumers. The explo-
sion of advancement also brings the ability to 
be creative and personalize options.

In health care, we have seen generic medi-
cations made affordable for patients and new 
vehicles for medication allowing better tissue 
penetration, effi cacy, and surgical advance-
ment. As optometrists—the true frontline 
doctors of the eyes—we straddle the past and 
future every time we speak with our patients. 
Each year we are mandated to communicate 
what was, what is now, and what may be. 

Optometry Times® is full of articles—some of 
which I have written—detailing new therapies 
that have made it through the rigorous FDA 
process and new diagnostic technologies to 
help differentiate the need for new thera-
pies. Rarer conditions need our attention, 
but those can be referred to our specialized 
colleagues. It is the discussion of pervasive 
conditions that needs some fi ne-tuning and 
attention to sharpen our communication.

Do you still discuss contact lenses today 
the way you did 5 years ago? How about the 
way you discuss keratoconus? Presbyopia? 
Think about that last one. When we talked to 
patients about presbyopia in the past, it was 
with a heavy heart, delicate and avoidant. 
Now we provide pharmacological options, 
surgical options, contact lenses, and glasses as 
treatment. Choices!

Again, I get it—life was easier when we 
could say, “You can wear glasses or not. The 
choice is yours. See you next year.” Less time 
in the lane, less time to think, and we didn’t 
have to worry whether we made the right 
choice. But that is not why we practice optom-
etry. If you have a dispensary, look at all the 
choices you provide to your patients.

An inevitable and unavoidable conse-
quence to the eye is the damage UV light 
causes to this precious organ. This is not the 
only reason for the development of cataracts, 
but much like wrinkles, age spots, and graying 
hair, lens stiffening and sulfi de bonding affect 
us all. This makes a discussion of cataracts one 
you should have every day with your patients.

The simple conversation about procedures 
such as cataract removal is accompanied by 
layers of options. For some, the myriad of 
options are a communication impediment 
resulting in apathy or ignorance. I must add 
my public service announcement at this 
moment: There is no such thing as ripe when 
it comes to the crystalline lens. If you are still 
using this terminology, stop! Thank you for 
coming to my TED talk, “Taking Optometry 
Out of the Farm: The Crystalline Lens Is Not a 
Fruit or Vegetable.”

The cataract is a progression that should be 
verbalized at each visit for patients 40 years 
or older (and perhaps for younger patients as 
well). These conversations should be centered 
on patient and optometrist. You know how it is 
easy to wake up and throw on the same scrubs 
every day? This repetition is simple because 
you do it every day, with some minor tweaks. 
Discussing cataracts can be the same routine, 
even with all the new options and choices.

When I evaluate a patient with presby-
opia, I go through all the options that would 
fi t into their lifestyle. I describe the crystal-
line lens as the culprit in this lifetime drama 
and express how extricating this villain from 
the scenario will benefi t the patient. A little 
history helps to get my patients interested. 
I mention that in the past we would remove 
the intact hard lens—the cataract—with a 
large incision that would often leave the 
patient in the hospital with low odds of 
retaining great quality of vision.

REFRACTIVE
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However, at that time we waited until 
vision was poor—nothing ventured, nothing 
gained. Fortunately, we live in a time where 
advancements in cataract surgery provide 
surgeons with tools to break the lens into tiny 
pieces with a small incision, liquefy those 
pieces via ultrasound, and aspirate the lens.

Furthermore, we can use a laser to make the 
initial incision, open the capsule, and break 
the lens up prior to the ultrasound. The laser 
allows for more accuracy and safety when 
performing this modern-day miracle; however, 
it is not covered by insurance. This leads me 
to discuss fi nancial options to replace the lens 
that has worn out its welcome.

The framing of this conversation is pred-
icated on the customization of the surgery 
lens choices. Ocular anatomy, goals, use of 
spectacles, and personalities differ, so fi nd 
out what makes each patient unique. You may 
think because you are not performing the 

procedure, you are not positioned to guide 
a patient’s decisions. However, the opposite 
is true. The optometrist knows their patient, 
watches them get excited about or show dis-
dain toward new technology, determines the 
cost-benefi t ratio, and builds a trust that most 
surgeons can only hope to achieve. Therefore, 
optometrists may be the most qualifi ed med-
ical professionals for customized discussions 
about phakic intraocular lens options.

Unfortunately, this discussion is peppered 
with bias, such as asking the Cheesecake 
Factory waitstaff what they recommend. We 
don’t know them; they don’t know us. Rather, 
the waitstaff should ask questions, just as we 
should ask questions when recommending 
a permanent visual change to their ocular 
systems. “What do you like to do? Do you 
want to be glasses-free for most of your day? 
Would you be willing to have some glare and 
halo at night to avoid wearing glasses for 

near vision?” Let your patients know the best 
options to achieve these goals.

At this point, I hope you have come to 
some not-so-startling conclusions. Our 
words matter, and how we communicate 
can have vision-changing consequences. We 
need to start customizing our conversations 
and making them common and relatable. 
The lens is not produce, the chop house 
burger is fantastic, technology has made 
things better, and we should share all this 
with our patients. Our past was different 
but not always easier. In 30 years, I am sure 
someone will write an article about how easy 
we had it compared with life in 2052.

Marc Bloomenstein, OD, FAAO, 
director of Optometric services 
at Schwartz Laser Eye Center in 
Scottsdale, Arizona.
mbloomenstein@gmail.com
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Reuse corneal tissue to manage multiple conditions
Intact corneal tissue can be repurposed for preservation and reimplantation

By Cecelia Koetting, OD, FAAO, Dipl ABO

Small incision lenticule extraction (SMILE) 
surgery was fi rst approved by the FDA in 
2016.1 Since then, the procedure has expand-
ed from managing myopia to managing 
myopia with astigmatism, and studies are 
ongoing for other possible applications.

SMILE is a fl apless laser-refractive surgery 
where a femtosecond laser creates a stromal 
cornea lenticule that is extracted with a 
small incision.1 More than 3.5 million SMILE 
procedures have been performed globally 
in the past 10 years.2 As this procedure has 
become more popular, accuracy of lenticule 
creation also has improved. This has helped 
yield better visual and refractive outcomes 
for patients, rivaling those attained with 
LASIK surgery.1

With SMILE, study results have demon-
strated a reduction in corneal sensation loss 
and a quicker recovery of corneal sensation 
when compared with results of patients who 
have had LASIK surgery.1 This is, in theory, 
due to the creation of the small incision 
within the anterior stroma through which 
the lenticule is removed, which disrupts 
fewer anterior corneal nerves.1

The removal of intact corneal tissue pro-
vides us with new opportunities: preserva-
tion and reimplantation. This lenticule can 
be reused, resized, and reshaped in a multi-
tude of ways. As a result, it may help manage 
hyperopia, presbyopia, and keratoconus.

Presbyopic allogenic refractive lenticule 
(PEARL) technique uses cryopreserved 
SMILE lenticules.2,3 The donor lenticles are 
placed centrally, and the laser creates a 
1-mm disc.2,3 A femtosecond laser creates 
a pocket within the corneal stroma, and 
the lenticule is implanted within it.2,3 This 
produces a prolate corneal shape,  increasing 
the depth of focus in the nondominant eye, 
effectively inducing monovision.2,3 Unlike 

synthetic corneal lenticules that have been 
used in the past, such as Raindrop and 
KAMRA, SMILE lenticules are biocompatible 
and have greater potential for integration 
with the host corneal tissue.3

Results from a study of 4 patients with 
emmetropic presbyopia who underwent 
PEARL inlay in their nondominant eye 
showed an improvement of near vision 
of 3 to 5 lines and J3 to J5 at intermediate 
distance at their 6-month follow-up.2 Upon 
examination, the inlay was not visible to the 
naked eye, and there were no lenticule-relat-
ed complications observed.2

Similarly, these donor lenticules can be 
used to manage hyperopia under the same 
principle of changing the corneal shape to be 
more prolate. Lenticule intrastromal kerato-
plasty (LIKE) uses a laser-created fl ap under 
which a lenticule is placed.4 A second meth-
od, small-incision lenticule intrastromal 
keratoplasty (sLIKE), creates a small incision 
through which the lenticule is inserted into 
a stromal pocket.4 Both methods have been 
shown to correct high hyperopia between 
+3D and +10D.4

Results of a recent case report found use 
for the SMILE lenticule in a patient with 
post-LASIK corneal ectasia. A 29-year-old 
man developed bilateral ectasia 10 years 
after LASIK.5 Prior to implantation, the 
refraction in the left eye was -13.50-6.00 x 
010. The lenticule was implanted within the 
patient’s corneal stroma of the left eye, with 
a signifi cant postoperative fl attening of the 
patient’s cornea.5 Ten months after surgery, 
the patient’s refraction in the left eye was 
-3.25 - 1.50 × 010 and best corrected visual 
acuity was 20/40.5

Another application of stromal lenti-
cule implantation is obtaining stability in 
patients with keratoconus. Study outcomes 
thus far have been positive. One such study 
looked at 10 patients with stage III and IV 

stable keratoconus.6 A corneal femtosecond 
laser fl ap was made to produce an intrastro-
mal pocket where the lenticule was subse-
quently implanted.6 The patients were fol-
lowed for 6 months, and results of the study 
showed statistically signifi cant improvement 
in both uncorrected distance visual acuity 
and corrected distance visual acuity, with a 
gain between 1 to 3 lines.6 More importantly, 
data at 6 months showed positive fl attening 
of the cone when comparing postsurgical 
anterior mean corneal curvature to presur-
gical value.6 Data also showed an increase in 
thickness of the central and midperipheral 
cornea.6 Both these markers are important 
for keratoconus stability.

Another study looked at 22 eyes with 
advanced keratoconus. Participants had 
implanted customized lenticules within 
a corneal lamellar pocket created by a 
femtosecond laser.7 At 1 year, all patients 
had no complications and achieved similar 
results to those of the previous study, noting 
an improvement in best corrected distance 
visual acuity and central corneal thickness.7

Keratometry readings also decreased from 
an average of 54.68 to 51.95, indicating 
fl attening of the cornea.7 This study also 
looked at confocal biomicroscopy before and 
after implantation to monitor densitometry, 
endothelial cell density, and infl ammation.7

Postsurgical 1-year fi ndings of confocal bio-
microscopy found an improvement in cor-
neal densitometry.7 More interestingly, the 
biomicroscopy showed a positive collagen 
reactivation with lack of infl ammation in the 
collagen surrounding the lenticule.7

Rejection rate of these corneal lenticules, 
in theory, is lower than that of a full-thick-
ness transplant or lamellar keratoplasty. 
This may be because the lenticule has a less 
antigenic load to cause an immunological 
response, fewer stromal keratocytes, and 
no epithelial or endothelial cells that can 
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lead to an antigenic reaction.8-10

Another theory is that the lenti-
cule is not in direct contact with 
tears or the aqueous humor, 
both of which can trigger 
immune response.8-10

More studies need to be 
performed to better understand 
how to obtain consistent out-
comes and more applications 
for lenticules. There are a 
few hurdles; at this time, 
there is no standard method 
to customize the lenticules 
reliably and consistently prior 
to their implantation. The use 
of excimer laser ablation for 
thinning and reshaping is being 
investigated, as is the necessity 
of lenticular dehydration prior 
to thinning.3 Ability to custom-
ize would signifi cantly improve 
visual outcomes in patients 
and reduce need for fl ap lifts 
or postimplantation LASIK-
reshaping treatments.

Another hurdle is that lenti-
cule storage and biobanking are 
still developing. Some countries 
have standardized these post-
surgical procedures, but the vast 
majority have not. Results of one 
study found lenticules main-
tained similar structural integ-
rity stored at room temperature 
or within reagents at 4 °C for up 
to 48 hours, allowing for trans-
port time to more permanent 
storage. Long-term cryopres-
ervation of lenticules for 178 
days found no evidence of tissue 
rejection or loss of best correct-
ed visual acuity when implanted 
in 9 patients who were followed 
for 310 days.3 Automation and 
standardization of this process 
will need to develop, because 
there is no current consensus.

As one can see, there are 
many possibilities for reusing 
SMILE-created lenticules. One 

person’s waste may be anoth-
er’s much-needed treasure. 
Continued patient studies and 
the standardization of proce-
dures and storage protocols will 
help further lenticules as an 
option for patients.
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D
iabetic macular edema (DME), neovascular age-related 
macular degeneration (nAMD), and retinal vein occlusion 
(RVO) are leading causes of blindness and vision impair-
ment.1-3 Vascular endothelial growth factor (VEGF) is a 

driver of vascular proliferation in these diseases.4 Anti-VEGF therapy 
o� ers hope for meaningful visual recovery; however, frequent intravit-
real injections can impose a treatment burden.5-7 � e angiopoetin-Tie2 
(Ang/Tie2) cascade regulates vascular permeability and in� ammation, 
with complementary e� ects to VEGF.8 � erapeutics targeting Ang/Tie2 
may o� er less burdensome and more durable options for patients. Here 
are 3 things you should know about targeting the Ang/Tie2 pathway for 
the treatment of retinal disease.

1 Anti-VEGF therapy for patients with 
DME and nAMD is effective, but it 
has limitations.

� e development of these diseases is mediated by 
factors including oxidative stress, pro-in� ammatory cytokines, and, 
notably, elevated VEGF expression.9-11 Intravitreal injection of VEGF 
inhibitors, a mainstay of therapy, can be highly e� ective, with approx-
imately 50% reduction in incidence of blindness reported in some 
studies.12,13

A disadvantage of anti-VEGF therapy is its short-lived e� ect.14

Suboptimal durability of traditional anti-VEGF agents drives injec-
tion frequency.15 Among participants in a recent retrospective cohort 
study, patients with nAMD required nearly 54 ranibizumab injec-
tions over the course of 10 or more years.16 In another study of DME, 
patients received a mean of 12 injections of a� ibercept within 3 years 
of follow-up.17 (Clinical trial data for brolucizumab, however, support 
enhanced durability of this recently developed molecule.7) Injection 
frequency and other barriers potentially lead to lapses in care that can 
a� ect up to 46% of patients.8,18 � ese challenges may be linked to poor-
er visual outcomes for patients treated in real-world practice versus 
those involved in clinical trials.19-23 Other patient-reported barriers to 
care include transportation, illness, and fear of injections.18 Reduction 
of therapy-associated burdens and barriers to treatment are important 
unmet needs in this � eld.

2 The Ang/Tie2 signaling 
pathway plays a role in 
chorioretinal vascular diseases.

Although VEGF signaling plays a central role in cho-
rioretinal vascular diseases, the Ang/Tie2 axis is another participant.24

� e Ang/Tie2 pathway is involved in decreasing vascular integrity and 
increasing neovascularization and in� ammatory signaling in DME, 
nAMD, and RVO.8 In this pathway, Ang-1 and Ang-2 a� ect angio-
genesis via interaction with the Tie2 transmembrane receptor that is 
selectively expressed on blood vessel endothelial cells. Ang-1 binding to 
Tie2 causes receptor phosphorylation, leading to inhibition of vascular 
permeability and preservation of vascular stability.25 Ang-2 binding to 
Tie2, however, inhibits phosphorylation and deactivates the pathway.26

In disease pathophysiology, Ang-2 is more prevalent, and it com-
petitively inhibits Ang-1 binding. Ang-2 upregulation due to hypoxia 
or hyperglycemia leads to overexpression of VEGF.8 Although the 
exact mechanism is still being de� ned, Ang-2 also stimulates Tie2 in 
pericytes, leading to pericyte migration and subsequent reduction of 
vascular stability.24 Ang/Tie2 and VEGF signaling have complementary 
detrimental e� ects in the cho rioretinal vasculature. Models have shown 
that coexpression of Ang-2 and VEGF-A accelerates neovasculariza-
tion.27 � ese � ndings are supported by elevated serum levels of Ang-2 
and VEGF in individuals with proliferative diabetic retinopathy versus 
those with nonproliferative retinopathy.24,28 Dual inhibition of VEGF 
and Ang-2/Tie2 signaling is becoming an important treatment strategy.

3 New therapeutic agents target 
the Ang/Tie2 pathway.

Faricimab is a bispeci� c antibody targeting VEGF and 
Ang-2 that was approved by the FDA for the treat-

ment of nAMD and DME.29 � e phase 3 TENAYA (NCT03823287) 

“I am hoping that [targeting the Ang/Tie2 
pathway] will result in better real-world 
outcomes than what we have seen in the past, 
because the treatment burden will be reduced.”   

—Arshad M. Khanani, MD, MA

Balancing the Pros and Cons 
of Anti-VEGF Therapy

VEGF, vascular endothelial growth factor

Ang, Angiopoeitin; VEGF, Vascular Endothelial Growth Factor

Pros:
Effective treatment

Cons:
Limited durability
Treatment burden

Overlapping Roles of Ang/Tie2 and 
VEGF in Chorioretinal Disease

Ang/Tie2 VEGF
Chorioretinal 

Vascular
Disease
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1  Which of the following is true about the Ang/Tie2 pathway? 

A. Ang-1 is secreted by mature blood vessels; it leads to the breakdown and recycling of old blood vessels.
B. Ang-2 is secreted in high concentrations in healthy adults, but not in children.
C. Ang-2 is upregulated with hypoxia or hypoglycemia, leading to overexpression of VEGF.
D. Tie2 is a receptor located on vascular smooth muscle cells.

2  Your patient is a 67-year-old woman with bilateral diabetic macular edema who has been treated with intravitreal anti-VEGF therapy for nearly 2 
years. Her treatment intervals have been erratic due to transportation issues and COVID-19 precautions. Which of the following is the best option 
for her continued care?

A. Continue her anti-VEGF therapy, but increase the dosage to compensate for missed appointments.
B. Discuss changing her therapy to a longer-acting therapy that targets the Ang/Tie2 pathway instead of an anti-VEGF therapy.
C. Stop her anti-VEGF therapy, and start a long-acting steroid implant instead.
D. If her eye examination shows no deterioration, continue her current therapy.
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gotoper.com/optang22eic-artCME POSTTEST QUESTIONS
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and LUCERNE (NCT03823300) trials involved 
1329 patients with nAMD and explored intravitreal 
faricimab, 6 mg, given at personalized treatment 
intervals (PTI) compared with a� ibercept, 2 mg, 
given every 8 weeks. � e primary end point of non-
inferiority for best-corrected visual acuity (BCVA) 
for faricimab was met in both trials. Longer dosing 
intervals of at least 12 weeks and 16 weeks were 
achieved in approximately 80% and 45% of patients, 
respectively. Anatomical outcomes measured by 
optical coherence tomography, as well as adverse 
events, were similar between the treatment arms.29

� e YOSEMITE (NCT03622580) and RHINE 
(NCT03622593) phase 3 trials involved 3247 
patients with DME and investigated intravitreal 

faricimab, 6 mg, given every 8 weeks or per PTI 
versus a� ibercept, 2 mg, given every 8 weeks.30

Noninferiority for the primary end point of BCVA 
change was met in both trials. In the PTI group, 
dosing intervals of at least 12 weeks and 16 weeks 
were achieved in approximately 70% and 50% of 
patients, respectively.30 Additional long-term safety 
data are anticipated from the extension studies 
RHONE-X (NCT04432831) and AVONELLE-X 
(NCT04777201).31,32 � e phase 3 COMINO 
(NCT04740931) and BALATON (NCT04740905) 
trials to evaluate e�  cacy and safety in patients with 
macular edema secondary to RVO are ongoing.33,34

Emerging therapies include BI 836880, a human-
ized bispeci� c nanobody targeting VEGF and Ang-

2. Phase 1 results in 9 patients revealed that the drug 
was well-tolerated and showed early signals of bio-
activity as measured by BCVA change.35 Phase 1/2 
trials (NCT03861234) in patients with nAMD who 
previously received anti-VEGF therapy have been 
suspended for bene� t-risk assessment.36 AXT107 
is a peptide molecule that tightly binds to integ-
rins, disrupting the activity of associated growth 
factor receptors, including VEGF receptor 2, and 
the conversion of Ang-2 into an activator of Tie2.37

SHASTA (NCT04746963) is an ongoing, phase 1/2, 
open-label, dose-escalation study of patients with 
nAMD to evaluate safety, tolerability, bioactivity, 
and durability of a single intravitreal injection of 
this molecule.38
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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

For the treatment of all stages  
of neurotrophic keratitis (NK) 

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.

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.  
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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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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

© 2019 Alcon Inc. 5/19 US-OPM-19-E-1125

Opti-Free.MyAlcon.com

RECOMMEND 
OPTI-FREE®

PUREMOIST®, SO 
YOUR PATIENTS 

ARE FREE TO 
GET THE 

MOST OUT OF 
THEIR DAY

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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REGISTER NOW! COPE 
Accreditation 

Pending

Friday, December 16 and Saturday, December 17
In-person + Virtual Conference

JW Marriott Marco Island Beach Resort
Marco Island, FL 

Register now to be a part of EyeCon  
and our Florida relief efforts.

gotoper.com/EC-OPTO

JOIN US IN 
MARCO 
ISLAND



Upon completion of this activity, participants will be able to:

• Recommend diagnostic approaches to correctly 
identify early presentations of both common and 
rare ocular diseases

• Apply recent guidelines and other evidence to 
the diagnosis and management of patients with 
ocular conditions 

• Demonstrate the ability to use emerging clinical 
trial data to optimize patient treatment in the 
optometry setting

• Determine the most appropriate approaches to 
improve vision outcomes and patient care in the offi ce 
with new and emerging therapies and technologies

LEARNING OBJECTIVES

Kelly K. Nichols, OD, PhD,
MPH, FAAO
Dean and Professor
School of Optometry
The University of Alabama at 

Birmingham
Birmingham, AL

A. Paul Chous, OD, MA, FAAO
Medical Director, Chous Eye Care 

Associates
Tacoma, WA
Adjunct Professor, 

Western University of Health 
Sciences

Pomona, CA

PROGRAM CO-CHAIRS

35% off 
registration!

with code 

OPT2022

Register today

gotoper.com/EC-OPTO

Accreditation/Credit Designation
Physicians’ Education Resource®, LLC, is approved by the California Board of Registered 
Nursing, Provider #16669, for Contact Hours.
COPE Accreditation Pending.
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