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IF YOU SEE OR SUSPECT DIABETIC RETINOPATHY

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc. 
© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.

777 Old Saw Mill River Road, Tarrytown, NY 10591
07/2021

EYL.21.03.0229

HELPING TO PROTECT 
VISION STARTS WITH YOU

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

CONTINUE TO MONITOR
PATIENTS1

•   The AOA recommends frequent monitoring 
of patients1

   –  At least every 6 to 9 months in patients with 
moderate NPDR and more frequently for 
patients with greater disease severity

FOLLOW UP 
WITH PATIENTS
•   Encourage referred patients to 

promptly visit a retina specialist

EDUCATE
PATIENTS1

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

REFER
APPROPRIATE PATIENTS1

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

In Patients With Diabetic Eye Disease (DR and DME),

anti-VEGF, anti–vascular endothelial growth factor; AOA, American Optometric Association; NPDR, nonproliferative diabetic retinopathy; 
PDR, proliferative diabetic retinopathy.

ADVERSE REACTIONS
•  Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal injections 

with EYLEA including endophthalmitis and retinal detachment.
•  The most common adverse reactions (≥5%) reported in patients receiving EYLEA were conjunctival 

hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and intraocular pressure increased.
•  Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the 

associated eye examinations. Advise patients not to drive or use machinery until visual function has 
recovered su� iciently.

INDICATIONS
EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is indicated for the treatment of patients with Neovascular (Wet) 
Age-related Macular Degeneration (AMD), Macular Edema following Retinal Vein Occlusion (RVO), Diabetic 
Macular Edema (DME), and Diabetic Retinopathy (DR).

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
•  EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, or 

known hypersensitivity to aflibercept or to any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS
•  Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal 

detachments. Proper aseptic injection technique must always be used when administering EYLEA. Patients 
should be instructed to report any symptoms suggestive of endophthalmitis or retinal detachment without delay 
and should be managed appropriately. Intraocular inflammation has been reported with the use of EYLEA.

•  Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with 
EYLEA. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing 
with VEGF inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
managed appropriately.

•  There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, 
including EYLEA. ATEs are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including 
deaths of unknown cause). The incidence of reported thromboembolic events in wet AMD studies during the first 
year was 1.8% (32 out of 1824) in the combined group of patients treated with EYLEA compared with 1.5% (9 out of 
595) in patients treated with ranibizumab; through 96 weeks, the incidence was 3.3% (60 out of 1824) in the EYLEA 
group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME studies from 
baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with 
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the 
combined group of patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were 
no reported thromboembolic events in the patients treated with EYLEA in the first six months of the RVO studies.

Please see Important Safety Information throughout and Brief Summary of the full Prescribing 
Information on the following page.

Reference: 1. Eye care of the patient with diabetes mellitus. American Optometric Association. Accessed April 2, 2021. http://aoa.uberflip.com/i/1183026-evidence-
based-clinical-practice-guideline-eye-care-of-the-patient-with-diabetes-mellitus-second-edition/
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of patients with:
Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular Edema Following Retinal Vein Occlusion (RVO), Diabetic 
Macular Edema (DME), Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections  
EYLEA is contraindicated in patients with ocular or periocular infections. 
4.2 Active Intraocular Inflammation  
EYLEA is contraindicated in patients with active intraocular inflammation. 
4.3 Hypersensitivity  
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS 
5.1 Endophthalmitis and Retinal Detachments  
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse 
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed 
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately 
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure  
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse 
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular 
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
managed appropriately.
5.3 Thromboembolic Events  
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs 
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of  
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients 
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was 
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with 
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of 
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events 
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS 
The following potentially serious adverse reactions are described elsewhere in the labeling:  
• Hypersensitivity [see Contraindications (4.3)]  
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]  
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]  
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience  
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed  
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients 
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1% 
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%) 
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and 
intraocular pressure increased.

Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients 
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1 and VIEW2) 
for 24 months (with active control in year 1).
Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD Studies
Baseline to Week 52 Baseline to Week 96

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

(N=595)
Conjunctival hemorrhage 25% 28% 27% 30%
Eye pain 9% 9% 10% 10%
Cataract 7% 7% 13% 10%
Vitreous detachment 6% 6% 8% 8%
Vitreous floaters 6% 7% 8% 10%
Intraocular pressure increased 5% 7% 7% 11%
Ocular hyperemia 4% 8% 5% 10%
Corneal epithelium defect 4% 5% 5% 6%
Detachment of the retinal pigment epithelium 3% 3% 5% 5%
Injection site pain 3% 3% 3% 4%
Foreign body sensation in eyes 3% 4% 4% 4%
Lacrimation increased 3% 1% 4% 2%
Vision blurred 2% 2% 4% 3%
Intraocular inflammation 2% 3% 3% 4%
Retinal pigment epithelium tear 2% 1% 2% 2%
Injection site hemorrhage 1% 2% 2% 2%
Eyelid edema 1% 2% 2% 3%
Corneal edema 1% 1% 1% 1%
Retinal detachment <1% <1% 1% 1%

Less common serious adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal tear, and 
endophthalmitis.

Macular Edema Following Retinal Vein Occlusion (RVO). The data described below reflect 6 months exposure to EYLEA with a 
monthly 2 mg dose in 218 patients following central retinal vein occlusion (CRVO) in 2 clinical studies (COPERNICUS and GALILEO)  
and 91 patients following branch retinal vein occlusion (BRVO) in one clinical study (VIBRANT).

Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO BRVO

Adverse Reactions
EYLEA 

(N=218)
Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

Eye pain 13% 5% 4% 5%
Conjunctival hemorrhage 12% 11% 20% 4%
Intraocular pressure increased 8% 6% 2% 0%
Corneal epithelium defect 5% 4% 2% 0%
Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
Foreign body sensation in eyes 3% 5% 3% 0%
Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
Vision blurred 1% <1% 1% 1%
Intraocular inflammation 1% 1% 0% 0%
Cataract <1% 1% 5% 0%
Eyelid edema <1% 1% 1% 0%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA in the CRVO studies were corneal edema, retinal 
tear, hypersensitivity, and endophthalmitis.

Diabetic Macular Edema (DME) and Diabetic Retinopathy (DR). The data described below reflect exposure to EYLEA in 578 patients 
with DME treated with the 2-mg dose in 2 double-masked, controlled clinical studies (VIVID and VISTA) from baseline to week 52 and 
from baseline to week 100.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies
Baseline to Week 52 Baseline to Week 100

Adverse Reactions
EYLEA 

(N=578)
Control 

(N=287)
EYLEA 

(N=578)
Control 

(N=287)
Conjunctival hemorrhage 28% 17% 31% 21%
Eye pain 9% 6% 11% 9%
Cataract 8% 9% 19% 17%
Vitreous floaters 6% 3% 8% 6%
Corneal epithelium defect 5% 3% 7% 5%
Intraocular pressure increased 5% 3% 9% 5%
Ocular hyperemia 5% 6% 5% 6%
Vitreous detachment 3% 3% 8% 6%
Foreign body sensation in eyes 3% 3% 3% 3%
Lacrimation increased 3% 2% 4% 2%
Vision blurred 2% 2% 3% 4%
Intraocular inflammation 2% <1% 3% 1%
Injection site pain 2% <1% 2% <1%
Eyelid edema <1% 1% 2% 1%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal detachment, retinal 
tear, corneal edema, and injection site hemorrhage. 
Safety data observed in 269 patients with nonproliferative diabetic retinopathy (NPDR) through week 52 in the PANORAMA trial were 
consistent with those seen in the phase 3 VIVID and VISTA trials (see Table 3 above).
6.2 Immunogenicity  
As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity 
of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were 
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the 
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying 
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may 
be misleading. 
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across 
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of 
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy 
Risk Summary
Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse 
embryofetal effects in rabbits, including external, visceral, and skeletal malformations. A fetal No Observed Adverse Effect Level 
(NOAEL) was not identified. At the lowest dose shown to produce adverse embryofetal effects, systemic exposures (based on AUC for 
free aflibercept) were approximately 6 times higher than AUC values observed in humans after a single intravitreal treatment at the 
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm 
when administered to a pregnant woman. Based on the anti-VEGF mechanism of action for aflibercept, treatment with EYLEA may 
pose a risk to human embryofetal development. EYLEA should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The background risk of major birth defects 
and miscarriage for the indicated population is unknown. In the U.S. general population, the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data 
In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days 
during organogenesis to pregnant rabbits at intravenous doses ≥3 mg per kg, or every six days during organogenesis at subcutaneous 
doses ≥0.1 mg per kg. 
Adverse embryofetal effects included increased incidences of postimplantation loss and fetal malformations, including anasarca, 
umbilical hernia, diaphragmatic hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele, 
heart and major vessel defects, and skeletal malformations (fused vertebrae, sternebrae, and ribs; supernumerary vertebral arches 
and ribs; and incomplete ossification). The maternal No Observed Adverse Effect Level (NOAEL) in these studies was 3 mg per kg. 
Aflibercept produced fetal malformations at all doses assessed in rabbits and the fetal NOAEL was not identified. At the lowest 
dose shown to produce adverse embryofetal effects in rabbits (0.1 mg per kg), systemic exposure (AUC) of free aflibercept was 
approximately 6 times higher than systemic exposure (AUC) observed in humans after a single intravitreal dose of 2 mg.
8.2 Lactation 
Risk Summary
There is no information regarding the presence of aflibercept in human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production/excretion. Because many drugs are excreted in human milk, and because the potential for 
absorption and harm to infant growth and development exists, EYLEA is not recommended during breastfeeding. 
The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for EYLEA and any 
potential adverse effects on the breastfed child from EYLEA.
8.3 Females and Males of Reproductive Potential 
Contraception
Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least 
3 months after the last intravitreal injection of EYLEA.

Infertility
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive 
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the 
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified. 
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use  
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use  
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and 
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age 
in these studies.
17 PATIENT COUNSELING INFORMATION 
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the 
eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5.1)]. 
Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations 
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.

BRIEF SUMMARY—Please see the EYLEA  
full Prescribing Information available  
on HCP.EYLEA.US for additional 
product information.

Manufactured by:  
Regeneron Pharmaceuticals, Inc. 
777 Old Saw Mill River Road 
Tarrytown, NY 10591

EYLEA is a registered trademark of Regeneron 
Pharmaceuticals, Inc. 
© 2020, Regeneron Pharmaceuticals, Inc.  
All rights reserved.
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Initial U.S. Approval: 2011
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I 
am aware that you’re 
reading this a posteriori, 
but I write this month’s 
editorial as I prepare for 

Optometry’s Meeting 2022 
in Chicago, Illinois. It’s 
going to be a whirlwind of a 
conference for me, and I’m 
really looking forward to it. 
Because I've had to truncate 
my day to accommodate 
other commitments, I’ve 
essentially condensed all my 
meetings into 1 day. It’ll be a 
short and sweet visit to the 
Windy City.

A few weeks ago, the 
Georgia Optometric 
Association held its Annual 
Summer Meeting. We 
convened at the beautiful 
Sandestin Golf and Beach 
Resort in Miramar Beach, 
Florida. The sun was out, 
the water was clear, the sand 
was white, and the waves 
were breaking. Could you 
ask for more? I think not, 
and it’s truly great to hear 
that conferences seem to be 
essentially back in full swing. 

I mentioned several 
months ago, in my February 
editorial, that I was at a point 
in my practice in which I 
was fi guring out what chang-
es—made when we resumed 
seeing patients—would have 
staying power. With that said, 
I thought I’d update you and 

pick your brain at the same 
time. 

The slit lamp shields so 
generously donated by Carl 
Zeiss Meditec (headquartered 
in Jena, Germany) are here 
to stay, and I don’t know how 
I ever performed biomicros-
copy without them. Germs 
aside, I hardly ever smell 
anyone’s lunch anymore.

I’m still spending a little 
more time with each patient. 
I attempted to perform 
somewhat of an amateur 
quantitative analysis of this 
aspect of my practice. To the 
best of my analytic skills, I 
have determined that I spend 
an average of 1.5 minutes 
more with each patient. 

When I came up with that 
fi gure, it didn’t sound like 
much time at all. However, I 
timed it out with a couple of 

patient encounters, and it’s a 
decent amount of time to ask 
again whether there are any 
questions or just to chew the 
fat for a few seconds. 

I think I’m at least decent 
at putting a personal touch 
on my patient encounters, 
and I’m trying to keep that 
mind-set even when I get 
busy. This is, after all, a peo-
ple profession. 

Are you functioning at 
a “business as usual” level 
these days? Have the past 
couple of years taught you 
anything about your manner 
of practice? Let me know. I’m 
excited to hear from you. 

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

I think I'm at least 
decent at putting 
a personal touch 
on my patient 
encounters, and 
I'm trying to keep 
that mindset even 
when I get busy.

An update on striving 
for better practice flow
Months into a move for change, OD shares improvements
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30 Patient personalization can aid the transition 
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Publisher's Note

Summer is well underway—and the year is already more than 
halfway done. How time fl ies! As with our previous issues, we 
have quite the lineup for you to enjoy this month. 

Our Retina cover story features Mohammad Rafi eetary, OD, 
FAAO, exploring how the latest imaging technology can help in 
scanning for retinal diseases, enabling better diagnosis and treat-
ment of patients. 

In Glaucoma, Daniel Laroche, MD, and Kara Rickford, MS, 
provide pearls for diagnosing and managing the disease and 
explain the key role optometrists play in early detection, referral, 
and follow-up care. Also in Glaucoma, Lee S. Peplinski, OD, FAAO, 
discusses 4 objectives that are critical for embracing a patient-fo-
cused form of care via interventional management of the disease. 

On the Ocular Surface Disease front, Marta C. O’Grady, OD, 
FAAO, shares her best practices for helping patients combat dry 
eye while traveling after a 2-year hiatus. Mile Brujic, OD, FAAO, 
offers personalized, pharmaceutical solutions to enhance the 
management of presbyopia. Katherine M. Mastrota, OD, MS, 
FAAO, presents a patient case on subconjunctival hemorrhages 
that gives a new perspective. 

In Technology, Thomas A. Wong, OD, FNAP; Kelly Armstrong, 
OD; Elise Regina, OD; and Anupam Laul, OD, FAAO, analyze the 
increasing diagnostic importance of corneal hysteresis and bio-
mechanics. They explain why knowing your patients’ glaucoma 
vitals is crucial for providing the best treatment. 

Contact Lens includes 4 tips for pediatric contact lens fi ttings. 
Euin Cheong, OD, advises on how to follow an easy navigation 
process when working with patients. 

To round us out, Refractive includes Ethan Pritikin and Gloria 
B. Chiu, OD, FAAO, FSLS, as they remind optometrists to ensure 
they fl ip the lids of patients diagnosed with keratoconus. They 
look at 4 conditions that should be considered when treating this 
patient population.  

As always, fi nd a spot to settle in and turn the page—happy 
reading.

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

Retinal disease scanning, 
beating dry eye when 
traveling, and personalized 
presbyopia solutions
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Removing complex cataracts 
at advanced surgery center
Ophthalmologists at the Medical University 
of South Carolina (MUSC) have a brand-new, 
state-of-the-art surgery center dedicated 
solely to ophthalmic procedures. 

Four ways to maximize success 
with multifocal contact lenses
Jessilin Quint, OD, MBA, MS, FAAO, advises 
on how to help patients with presbyopia by 
following fi tting guides and embracing new 
adjunct therapy options.
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Interventional management of 
glaucoma offers big advantages
Four objectives are key for embracing a patient-focused form of care

By Lynda Charters; reviewed 
by Lee S. Peplinski, OD, FAAO

Interventional care in 
patients with glaucoma—
sooner rather than later—is 
advantageous in the disease treatment 
process, according to Lee Peplinski, OD, FAAO, 
of Focal Point Vision in San Antonio, Texas. 
Peplinski described the rationale for interven-
tional rather than passive treatment. 

Traditional glaucoma care can be associat-
ed with obstacles such as medication toxicity 
to the ocular surface, cost, patient adherence 
to drug instillation, and treatment fatigue 
associated with chronic care.

Art of glaucoma care
In this scenario, the care is patient centered, 
patient specifi c, and individualized, Peplinski 
explained. He outlined 4 objectives for embrac-
ing interventional glaucoma management. 

Objective 1 
Clinicians should identify the differences 
between passive and interventional glaucoma 
management. Engaging in passive glaucoma 
treatment involves reacting to outside infl u-
ences such as insurance formularies and/or 
following a cookie-cutter approach to treat-
ment; yielding control as in adherence failures; 
lethargy on the part of the patient (or the 
clinician); and fi nally, failure to take an active 
role in treatment, according to Peplinski.

In contrast, interventional treatment 
exerts 3 actions: 

1. Interference with the course and outcome of 
glaucoma; for example, performing selective-
laser trabeculoplasty (SLT) or stent placement 
that stops progressive obstruction of the 
trabecular meshwork and more visual loss.
2. Modifi cations that hinder the natural disease 

progression, such as lifestyle changes that 
improve circulation and perfusion. 
3. Promotion or prevention of an action that initi-
ates lowering of intraocular pressure (IOP).

Objective 2 
Recognize the advantages of early intervention 
in the glaucoma disease process. 

“Early intervention decreases visual fi eld 
loss, functional visual loss, blindness, and the 
need for more invasive surgical procedures,” 
Peplinski said.

Objective 3 
The third criterion is gaining an understand-
ing of the various interventional methods and 
when to use or recommend them.

Peplinski suggests lifestyle counseling that 
may include promoting moderate exercise, with 
the goals of improving circulation and perfu-
sion, specifi cally 30 minutes of cardio exercise 
3 times weekly; preventing nocturnal hypoten-
sion by avoiding the use of systemic hyperten-
sion medications before bedtime; being aware 
of the effects on the IOP of weight lifting and 
head-down yoga positioning, which can cause 
signifi cant transient pressure elevations; and 
recognizing the benefi ts of yogic breathing, 
which has been associated with lowering IOP.

Alternative therapies such as Ginkgo biloba, 
Mirtogenol (a combination of 2 phenolic 
extracts from bilberry and French maritime 
pine bark),1 black currant, and other nonallo-
pathic drugs may have a supportive place in 
glaucoma management. 

Peplinski also suggests minimally invasive 
procedural care that carries the following 
advantages: less or no impact on the ocular 
surface, decreased long-term cost, less or no 
reliance on adherence, and less patient burnout. 
In addition, although not achieving a cure or 
eliminating patient monitoring, such care buys 

time until the next best procedure is needed.
Optometrists can perform some pro-

cedures, such as SLT and insertion of 
intracameral medical implants (ie, Durysta 
[bimatoprost 10 µg; Allergan]) in some states. 
Optometrists can engage in comanagement of 
these procedures in every state.

Other interventions that ease the patient 
burden are implantation of the iStent 
(Glaukos) and Hydrus Microstent (Alcon) 
during cataract surgery. Stand-alone devices 
include the Xen Gel stent (Allergan) and the 
Ex-Press Mini Glaucoma Shunt (Optonol). 

Minimally invasive glaucoma surgeries 
(MIGS) that do not involve device implan-
tation include the Kahook Dual Blade (New 
World Medical), the Trabectome (NeoMedix), 
and OMNI (Sight Sciences)—all of which 
enhance aqueous outfl ow. Procedures 
that suppress aqueous production fl ow 
are endocyclophotocoagulation and diode 
cyclophotocoagulation.

Objective 4 
The last criterion involves developing a mind-
set and approach to providing interventional 
care. Peplinski emphasized that no single 
approach will fi t all patients. “Knowledge 
is power and provides options. Be a patient 
advocate. Listen to your patients and they will 
help guide your intervention,” he concluded. 

This article was adapted from Peplinski’s presen-
tation at the SECO 2022 annual meeting held March 
9 to 13, 2022, in New Orleans, Louisiana. He can be 
reached at lpeplinski@focalpointvision.com.

R E F E R E N C E
1. Steigerwalt RD Jr, Belcaro G, Morazzoni P, Bombardelli E, Burki C, 
Schönlau F. Mirtogenol potentiates latanoprost in lowering intraocular 
pressure and improves ocular blood flow in asymptomatic subjects. Clin 
Ophthalmol.2010; 4:471–476. doi: 10.2147/opth.s9899

Lynda Charters
is an editor for Ophthalmology Times®.

Peplinski
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Pearls on diagnosing and managing 
glaucoma for optometrists
ODs play key role in early detection, referral, and follow-up care of patients

By Daniel Laroche, MD; and Kara Rickford, MS 

Optometrists can play an important role in 
detecting and managing glaucoma. In healthy 
eyes, the mean intraocular pressure (IOP) is 
15 mm Hg, whereas the mean IOP in patients 
with untreated glaucoma is 18 mm Hg.1 The 
age-related enlargement of the lens is the 
most identifi able cause of glaucoma.2

Thus, individuals with an IOP of 18 mm Hg 
or higher should be evaluated using gonioscopy 
to look for either angle closure or increased 
pigment deposition inferiorly that may con-
tribute to the increased IOP. These 2 fi ndings 
are the most common causes of glaucoma seen 
in my practice (DL). Figure 1 shows greater pig-
ment obstruction of the trabecular meshwork 
(TM) inferiorly than superiorly with a Hydrus 
microstent (Invantis, Inc). The microstent scaf-
folds  Schlemm canal, bypassing the TM in a 
deeper anterior chamber after cataract surgery.

Diagnosing glaucoma
The loss of retinal ganglion cells and axons 
within the optic nerve of glaucomatous 
eyes results in the characteristic optic nerve 
cupping.3 In assessing for glaucoma, the optic 
nerve should be carefully assessed for cupping, 
and the cup-to-disc ratio should be evaluated 
and documented. Optic nerve head photos, 
visual fi eld tests, and a baseline optical coher-
ence tomography (OCT) imaging should also be 
obtained to detect abnormal nerve fi ber layers 
(see Figure 2).

Additionally, central corneal thickness (CCT) 
should be measured. The normal CCT is about 
545 µm.4 Prior studies examining the correla-
tion between CCT and IOP have demonstrated 
thicker corneas yielding higher IOP readings 
and thinner corneas yielding lower IOP 
readings.5,6 Measuring CCT in patients with 
glaucoma may help identify those with thinner 
corneas who are at higher risk for progression 
and will require lower IOP targets.  

Management of glaucoma
If a patient is diagnosed with glaucoma, 
current treatment options include topical 
medications to lower IOP and/or selective 
laser trabeculoplasty (SLT). Although these 
therapies are successful in slowing glaucoma 
progression, they often are not enough to 
fully prevent glaucoma from advancing or 
to suffi ciently lower IOP to target levels. 
Many patients have adherence issues with 
medical therapy and diurnal IOP fl uctuation. 
Cataract surgery has been utilized as an 
effective glaucoma treatment through its 
ability to reduce IOP, particularly in patients 
with angle-closure glaucoma.7-9

Early cataract and MIGS
Recent improvements in cataract surgery 

technology have made it much safer today 
than 20 years ago. Novel surgical treatment 
options and devices have been developed to 
treat glaucoma.

 Of these, microinvasive glaucoma surgery 
(MIGS) has gained more interest and popu-
larity. MIGS uses stents, microcatheters, and 
surgical techniques to further lower IOP at the 
time of cataract surgery and aims to cause as 
little trauma to the eye as possible.10

MIGS can be used as an adjunct to cataract 
surgery and improve patients’ quality of life 
(QOL) by maintaining long-term control 
of IOP, slowing glaucoma progression, and 
decreasing a patient's dependence on daily 
topical eye medications.11-14

In my practice (DL), I have transitioned to 
offer early cataract surgery/clear lensectomy 
with an intraocular lens (IOL) and MIGS in 
patients over age 50 years.2 The earlier these 

Figure 1. Pigment obstruction of the trabecular meshwork 
with a Hydrus stent. (Image via NIDEK Gonioscope)

Figure 2. Anterior segment optical coherence 
tomography demonstrating how lens extraction opens 
the anterior chamber angle, preventing iridolenticular 
contact and stopping the release of pigment from 
obstructing the trabecular meshwork. (Image courtesy of 
Daniel Laroche, MD, and Kara Rickford, MS.)
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procedures are performed, the greater the 
success rate you can have. In comparison 
with laser peripheral iridotomy, clear lens 
extraction is associated with better clinical 
and QOL outcomes in patients with early or 
moderate primary angle-closure glaucoma  
and patients with an IOP over 30 mm Hg.15

Often following early surgical intervention 
with cataract surgery and MIGS, patients have 
a sustained reduction in glaucoma medica-
tions.16 Additionally, the number of additional 
glaucoma surgeries needed following trabe-
culectomy or glaucoma tube-shunt surgery is 
dramatically decreased.16

These lower IOP by removing the enlarged 
lens from the eye, expanding the Schlemm’s 
canal, and bypassing the obstructed TM to 
restore outfl ow to the distal collector channels. 
This procedure can also be performed in an 
affordable manner using an ophthalmic MVR 
blade and Sinskey hook in resource-poor areas 
(Figure 3). This is especially important in 
vulnerable, poorer population groups with less 
access to medications and follow-up care. 

A recent study by Okuda et al showed a 
signifi cant association between surgical fail-
ure and patients with glaucoma with a long 
history of antiglaucoma medications who had 
undergone MIGS.17 Using propensity score 
matching analysis, the study showed that 
patients with less than 4.5 years of antiglauco-
ma medication usage had signifi cantly higher 
success rates than the greater than 4.5-year 
users (72% vs 52%; P = .04).17

Optometrists should locate an experienced 
cataract and glaucoma surgeon profi cient in 
early cataract surgery and MIGS. It is important 
to have experienced surgeons who can achieve 
successful outcomes and be able to avoid and 
manage complications of cataract surgery. 

Such complications are rarer these days with 
experienced surgeons, but do include infec-
tion, hyphema, uveitis, retinal detachment, 
lens fragments, fl uid buildup in the retina, 
ptosis, light sensitivity, hemorrhaging, fl oaters, 
dislocated IOL, or postoperative rise in IOP.18

Medical therapy
After successful cataract surgery and MIGS, 
many patients will not need medications and 
will often have less diurnal IOP variation. 
The HORIZON trial (NCT01539239) compared 
combined cataract surgery and microstent 
with cataract surgery alone and found that 
66% of the eyes treated with the microstent 
were medication free at the 5-year follow-up 
compared with 46% in the cataract surgery 
group (P < .001).19 The combined surgery 
group also included a higher proportion of 
eyes with an IOP of 18 mm Hg or less and a 
greater likelihood of IOP reduction.19

Laser surgery
SLT after cataract surgery has been shown 
to be effective when needed in reducing IOP 
and postoperative medication dependency. 
The IOP-lowering effect of SLT is comparable 
between phakic and pseudophakic eyes.20 SLT 
surgery following combined MIGS, cataract 
extraction, and iStent implantation has been 
shown to be successful in terms of glaucoma 
medication reduction in iStent patients.21

Over the years, glaucoma detection, treat-
ment, and management have seen several 
shifts that have improved surgical procedures 
and patient outcomes. The future of glaucoma 
care is here. Some rare secondary glaucoma 
such as neovascular, uveitis, congenital, and 
others may not be suitable for earlier cataract 
surgery and MIGS. Glaucoma continues to 
require an individualized approach.
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4 tips for pediatric 
contact lens fittings
Follow this expert advice for an easy navigation process

By Euin Cheong, OD

Since soft contact lenses were introduced for 
myopia, an increasing number of young chil-
dren have come to the exam chair for an initial 
contact lens fi tting. Contact lenses provide 
myriad benefi ts for children, including safety 
during sports and an aesthetically pleasing 
appearance for high refractive errors. But even 
for adults, adapting to wearing contact lens can 
be challenging, and for children more so. 

Here are tips for fi tting contact lenses in 
younger children: 

TIP #1: Expect to have more 
than 1 training session 
Pediatric patients are often exhausted after 
30 minutes of attempting to insert and remove 
their new contact lenses. Their eyelids feel sore 
from all the tugging and their eyes look redder 
than when they initially came in due to the 
irritation. It’s a frustrating process for them. 

Instead of pushing the child further, it 
may be better to step back and commend 
them for the progress they have made that 
day and recommend picking it back up in a 
few days. This gives patients a fresh start on 
a new day and they are usually much more 
comfortable during their second visit. This 
may also prevent them from becoming overly 
frustrated during the new fi tting process. 

“Don’t be concerned about having more 
than 1 training session; expect it in 
the schedule. With a reliable tech, this 
should not take up much chair time.”

TIP #2: Practice using 
artifi cial tears 
If a pediatric patient requires a second training 

session on inserting and removing lenses, give 
them something productive to do between 
visits. Instruct the parent to purchase a 
bottle of artifi cial tears, such as Alcon Systane 
Complete, so the child can practice opening up 
their eyelids and looking straight at the bottle. 
This allows them to become more accustomed 
to touching their eyelids and bringing a foreign 
object closer to their eye. 

Even before the initial fi tting appointment, 
this can be quite benefi cial. Practicing with 
artifi cial tears after a comprehensive eye 
exam and before the initial contact lens fi tting 
visit will result in a smoother training session.

TIP #3: Push for daily lenses 
whenever possible 
Though some cases with higher prescriptions 
have limited parameters, daily contact lenses 
are often possible for most children. Due to 
the infl ux of new responsibilities that come 
with wearing contact lenses, it may be easier 
to eliminate the burden of cleaning and 
storing them. Daily contact lenses would also 
remove the need for parents to keep track 
of when their child’s lenses must be thrown 
out, whether monthly or biweekly. Most 
importantly, daily contact lenses are a safer 
option associated with a reduced risk of infec-
tion.1 Some recommended daily disposable 
brands that are easier for younger patients 
to handle include Bausch + Lomb Infuse and 
CooperVision MyDay. 

TIP #4: Make contact lens 
hygiene easy to remember 
Maintaining proper contact lens hygiene is 
one of the biggest worries for both parents 
and providers of pediatric patients. Will they 
remember to wash their hands? Will they put 
in a lens that fell on the ground? Will they 

share the lens with their friends? 
Children lose interest when presented with 

a boring monologue. Instead, make it interac-
tive by asking them questions. 

Questions such as “What would you do if 
your best friend asks to try on your contacts?” 
or “If you go to the lake with your family, can 
you swim with your contacts in?” are usually 
received with enthusiasm. This is a fun way to 
test young patients’ understanding of contact 
lens hygiene while ingraining the topic in 
their memory. 

On a more reassuring note, it is very safe to 
prescribe contacts for children. The reported 
cases of contact lens–related microbial infec-
tions in children age 8 to 15 years are in fact 
lower than those among teenagers and young 
adults.2 Further, data show that children in 
elementary and middle school are able to 
wear soft contact lenses with little to no ocular 
health consequences.3

Introducing contact lenses to children can 
be very rewarding, and is an excellent way to 
expand a practice and patient base. By using 
these simple tips, optometrists, parents, and 
children can all have a pleasant experience.
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Preparation is key to fighting 
dry eye while traveling

These best practices help patients enjoy their trip to the fullest

By Marta C. O’Grady, OD, FAAO

As of earlier this year, the Centers for Disease 
Control and Prevention proclaimed that 70% 
of Americans could stop wearing masks, with 
the hopes that many individuals and com-
munities could resume some semblance of 
normal life. For many of us, that includes the 
freedom and ability to travel. 

At the time of this writing, the most recent 
travel information from ustravel.org reported 
that more than 9 in 10 American travelers had 
travel plans in the next 6 months. This makes 
sense because after remaining homebound—as 
some would describe it—since early 2020, our 
wanderlust may be calling us away, aboard red-
eyes and early morning fl ights to different cli-
mates, schedules, and elevations. With changes 

to our routines, environments, and the ways in 
which we use our eyes, travel can sometimes 
awaken our old friend: dry eye.

Traveling considerations
The experience of symptoms such as burning, 
stinging, and irritation is so common that it 
has been called traveler’s dry eye. Because 
eye care practitioners (ECPs) know this is so 
common, we can educate patients on avoiding 
and, if need be, managing the symptoms. 

From a traveler’s perspective, it is excit-
ing to imagine packing clothing, toiletries, 
personal hygiene products, and medications 
ahead of a trip. But in terms of packing for 
our eyes, do we travel with extra contact lens-
es? Artifi cial tears? How should we prepare 
for their best comfort?

Airplane cabins, with their relatively low 
humidity, can cause an increase in aqueous 
tear evaporation that can intensify symptoms 
of dry eye. Logically, the lower the humidity in 
our surroundings, the more liquids (including 
tears) evaporate.1

Compounding the arid cabin environment 
are 2 things: high-intensity personal air vents 
and the way many choose to spend their fl ight 
time, such as watching fi lms or reading. Many 
studies have found that we blink far less often 
while reading or paying attention to a specifi c 
task (watching a movie, doing a crossword, 
or writing), which decreases the tear fi lm 
wetting of the ocular surface.2

It is worse for those individuals who nap 
while wearing contact lenses, which not only 
creates discomfort from oxygen deprivation 
but also via the introduction of airborne pol-
lutants during wear. This greatly increases the 
risk of an eye infection.3

Discussing these potential conditions with 
patients before they travel (and discouraging 
contact lens naps) can avoid having them land 
with true red eyes. The Figure shows an irritat-
ed, red right eye with 360° of blood vessel dila-
tion, ciliary fl ush, and increased tear prism.

E� ect of climate changes
A change in scenery at our destination can 
also come with a change of environment 
upon landing. From low-humidity locales 
like Denver, Colorado, to highly seasonally 
allergenic areas like Scranton, Pennsylvania, 
and hot, dry spots like Cairo, Egypt, it is not 
enough to only think of the fl ight to our place 
of adventure. 

Changes in the local climate do not just 
affect our choice in outerwear; they also alter 
our tear fi lm makeup. Increased allergens 

Figure. An irritated, red right eye with 360° of blood vessel dilation, ciliary fl ush, and 
increased tear prism. Patients who sleep on fi ghts while wearing contact lenses are 
more likely to develop this condition.  (Image courtesy of Marta C. O'Grady, OD, FAAO.)
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in the air—such as pollen, pollution, dust, 
smoke, and smog—can irritate not only our 
lungs and skin but also our eyes. 

Allergic conjunctivitis sufferers, who often 
concurrently experience dry eye, may unex-
pectedly have symptoms off from their usual 
season. When in a new location, individuals 
who typically live in humid areas without 
dry eye indications may suddenly experience 
symptoms of irritation. 

It is possible to check pollen counts as 
well as pollution levels. However, unless we 
are extraordinarily well versed in how the 
numbers translate to personal symptoms, it 
may be useful to just think of those numbers 
broadly in terms of the irritants’ presence as 
potentially causing an annoyance. 

Our activities and day schedules often 
change with travel. Many of us who practice 
indoors—with predictable daily patterns of 
computer use, breaks, and percentage of time 
working vs relaxing our eyes—often depart 
from the usual day activities. After all, isn’t 
this part of the reason we travel? 

Some of us leave our practices and are sud-
denly on ATVs in the Moab desert, snorkeling 
in saline water in Crete, or high-velocity hang 
gliding outside Honolulu. 

Contact lenses that typically last a full day 
with comfort could no longer be capable of 
withstanding such diverse activities. Our 
aqueous tear fi lm may not be able to hold on 
through speed-based activities or when in 
contact with the salty sea. 

As our skin and hair note these environ-
mental changes, so do our eyes. Some activities 
may be more predictable and others less so.

How then can we best prepare our patients 
for travel? Digging into our memory from 3 
years ago, we unearth many helpful options. 

Ophthalmic
1. Consider contact lens use. 
Whether it is as simple as fl ying in glasses 
instead of contact lenses, decreasing wear time, 
or recommending daily disposable contact lens 
use during activities, it may be a good time 
to trial a daily modality. Discussing the merits 
of the various modalities is helpful, including 
changing replacement schedule, a new material, 
or oxygen permissibility.

2. Topical ophthalmic drops are worth 
traveling with. 
Preservative-free options, with less chance of 
surface irritation, are preferable when possible. 
Artifi cial tears, gels, or ointments can be vital 
for restoring tear balance. Those who suffer 
from allergies, or are aware they are traveling to 
a highly allergenic area, may want to consider 
packing ophthalmic antihistamines in their carry
-on vs in checked luggage. Preloading with the 
above-described pharmaceuticals can be helpful
—even if days or weeks prior to travel—for 
optimal ocular surface health before departure.
3. Reposition the air vent. 
Dry air is pushed at high velocity, often aimed 
directly onto the passenger seat. This is vital for 
air circulation but can wreak havoc on tear fi lm. 
On many fl ights the vents can be adjusted for 
full air fl ow—or even moved a few centimeters 
in any direction, continuing their vital circulatory 
work but sparing the aqueous layer.

Systemic
1. Have optimal systemic hydration.4

Whole-body hydration with nonalcoholic liquids 
decreases tear fi lm osmolarity and increases 
the aqueous layer, building a better tear fi lm. 
Hydrating before and during the fl ight and upon 
landing is critical.
2. Consider oral antihistamine use. 
Some systemic antiallergic medications (diphen-
hydramine, loratadine), although very effective at 
blocking histamine, cross the blood-brain barrier 
and can decrease either the aqueous or mucin 
layers, potentially leading to tear fi lm instability, 
which results in dry eyes.5

3. Think about decongestant use. 
Cabin pressure in airplanes can lead to or 
exacerbate sinus symptoms. Decongestants 
in pills, liquids, or nasal sprays are very effec-
tive in ameliorating sinus symptoms, often 
including ingredients such as phenylephrine, 
pseudoephedrine, and oxymetazoline. But like 
antihistamines, they decrease tear production. 
Some products on drugstore shelves combine 
an antihistamine and a decongestant—truly the 
riskiest in terms of dry eye amplifi cation. 

The excitement of upcoming departures 
presents a unique opportunity for us as pri-
mary ECPs to best prepare our patients to get 

the most enjoyment from their travels. Dry, 
irritated eyes can be a signifi cant impediment 
to relaxing while traveling. Luckily, though, 
we hold the keys for best preparation and 
management. Each preparatory patient 
discussion may be unique and depend on that 
patient’s baseline, history, contact lens use, 
and destination. 

Arming the patient with knowledge on 
various topical antihistamines, hyperosmotic 
solutions, and lubricants can ensure that they 
have the correct products when needed. 

Dispensing wisdom on dosing, including 
both preparing in advance and management 
should things go awry, is vital for a patient’s 
confi dence. Considering systemic medica-
tions and their effects can help prepare the 
patient for optimal comfort. Discussing var-
ious contact lens modalities as they best suit 
planned activities can enable patients to enjoy 
their adventuring more clearly. 

For patients attached to monthly lenses, 
trialing a small amount of a daily disposable 
contact lens for certain activities can be a great 
experience. These travel conversations will 
hopefully become more common as the world 
reopens, reminding us of the vitality of our role 
in patients’ lives—at home and abroad. 
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BY Mile Brujic, OD, FAAO

When it comes to discussing presbyopia 
with patients, the devil—as they say—is in the 
details. It is important that we cater our con-
versations to the patient in our chair and that 
individual’s visual needs. Through these con-
versations, we need to learn how our patients 
use their vision and to tailor our solutions to 
fi t their lifestyle.

In general, I start my consultation by tell-
ing patients that they have presbyopia, which 
essentially means the inability to focus on 
things up close. I say that, with age, the lens 
becomes less fl exible, and I let them know 
that everyone eventually develops presbyopia. 

The good news is that the condition is 
normal and expected; the challenge is in how 
best to treat it to improve functional near 
vision. I inform them that the fi rst option is 
glasses, the second is contact lenses, and the 
third is a newly available, FDA-approved eye 
drop that improves near vision (pilocarpine 
hydrochloride ophthalmic solution 1.25% 
[Vuity; Allergan]).

Dig into the details
The tools we use to help patients see better up 
close will depend on the details: age, lifestyle, 
and desires or visual goals. Following are 
some examples.

Emmetrope facing near 
vision issues
An emmetropic woman, aged 50 years, is 
beginning to struggle with near vision. I dis-
cuss the 3 options, followed by a conversation 
about each. 

At this stage, if the patient is interested in 
trying pilocarpine hydrochloride ophthalmic 
solution 1.25%, we instill the drops in the 

offi ce. We wait 15 minutes and measure the 
visual response. We do not measure vision 
on the eye chart; instead, we have patients 
pull out their cell phone and read their text 
messages. Virtually everyone will be able to 
see their phone better.

The expectation conversation is crucial. I 
always tell patients the presbyopia-correcting 
drops will make your near vision better, but 
we do not know how much better.

 I say, “Over the next several minutes we 
will see how much the drop improves your 
near vision. Then you can make the determi-
nation about whether you’d like to proceed 
with the drops.”  We also set the expectation 
that over the next week of use, the vision will 
likely improve.

Contact lenses have not helped
A woman, age 52 years, who is a +2.25 add, 
has tried numerous brands of contact lenses. 
Although she is highly motivated, contact 
lenses have not worked well for her, and she 
has resorted to wearing glasses. She was eager 
to try the drops, so we instilled them in the 
offi ce. When she looked at her phone, she said 
it was slightly better.

I knew it would not be dramatically better 
due to the extent of her presbyopia. I let her 
know the real test will be how she functions at 
her offi ce, where she works on a computer. 
I said, “I am hoping it provides more inde-
pendence from glasses.”

She went back to her offi ce, and my staff 
was instructed to follow up with her once she 
was back in her offi ce at her desk. She report-
ed that she is very happy because she can see 
her computer screen much better, and she 
elected to proceed with a prescription.

Often, it is not what patients can see in 
the examination room that is important to 
them—it is how they function in their daily 
lives. We may have thought an individual with 
advanced presbyopia was not the ideal candi-
date for pharmaceutical treatments for pres-
byopia. Yet when their world is sitting in front 
of a computer that is 18 to 22 inches away 
from them and they are dependent on glasses, 
the drop can give them some independence.

Irregular corneas
Patients with irregular corneas can have suc-
cess with the drop. Presbyopic patients who 
have undergone radial keratotomy are often 
now wearing specialty lenses and are highly 
motivated to get out of their glasses. 

In my experience, these are individuals 
who are extremely happy with the drop 
option. One patient with mild epithelial base-
ment membrane dystrophy is using the drop 
15 minutes before putting on his specialty 
contact lenses. 

I recently saw a keratoconic patient, age 
48 years, with a penetrating keratoplasty. 
He has now developed presbyopia and was 
panicked because he thought his inability to 
see up close meant the graft was rejecting. 
This is another patient using the presbyopia 

Pharmaceutical approach can benefit a wide variety of patients

Personalized solutions enhance 
presbyopia management
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drop along with his contact lenses who is very 
happy with his near vision. 

Pharmaceuticals for presbyopia can be an 
option for many different types of patients, 
including those with refractive lens exchange, 
cataract surgery patients who desire more 
near vision, and contact lens wearers. The 
drop can be used in combination with other 
modalities to enhance overall near vision.

Other considerations
In my mind, there are 3 main categories of 
users: those who use drops every day, those 
who are part-time users, and those that use 
drops infrequently. 

This is similar to what we fi nd with daily 
disposable contact lens wearers. 

Patients typically do need to be counseled 
on the potential adverse effects. A minority 
of patients may experience symptoms such 

as brow ache, dimming of vision, and tem-
porary hyperemia. 

Most of these issues resolve with time. 
I have seen a wide variability of patient 
responses to instillation. Some enjoy a lubri-
cating type of feeling and others have some 
initial drop awareness. 

There is also a wide range in terms of how 
long the drop’s effect lasts. Some patients are 
functional for as long as 12 hours whereas for 
others it might be only 3 to 4 hours. The bulk 
of my patients are functional for 4 to 10 hours.

Be sure to perform a dilated retinal 
examination on patients who are going to 
be prescribed miotic drops for presbyopia in 
order to rule out any retinal pathologies prior 
to prescribing the drop. 

I always advise patients that this drop is 
intended for the healthy presbyopes without 
any retinal conditions.

Conclusion
We have had an interesting journey so far with 
pharmaceutical treatment for presbyopia and 
are learning that there are many different 
types of presbyopes for whom the drop can be 
an appropriate  option. 

I have no doubt presbyopia-correcting 
drops will continue to improve—future 
products may be tweaked to last longer or be 
formulated for twice-a-day dosing. 

It has been fascinating to witness fi rsthand 
the dramatic effect that pupil modulation has 
on increasing depth of focus and enhancing 
near vision.
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SCHs: mild trauma or something more sinister?
Case gives new perspective on subconjunctival hemorrhages

By Katherine M. Mastrota, OD, MS, FAAO

Individuals with conjunctivochalasis (CCh) 
tend to be the most symptomatic, diffi -
cult-to-treat patients with dry eye. CCh is an 
underdiagnosed, common condition charac-
terized by loose, redundant, and nonedema-
tous conjunctival folds typically located in the 
inferior bulbar conjunctiva. 

The term (from the Greek chalasis, meaning 
"to slacken") was fi rst used by Wendell Hughes, 
MD, in 1942.1 CCh, associated with subconjunc-
tival hemorrhages (SCHs), can cause symptoms 
ranging from mild discomfort to tear outfl ow 
obstruction in the moderate stages and expo-
sure keratopathy with subsequent visual loss 
in severe stages.2 Other characteristic signs 
include swollen puncta, anterior migration of 
the mucocutaneous junction—likely secondary 
to the delayed clearance of infl ammatory pro-
teins—and subconjunctival hemorrhage due to 
vessels in loose conjunctiva prone to rupture 
when blinking.3  

Categorization
Generally, SCHs can be differentiated into 
2 categories: traumatic vs spontaneous. CCh-
related hemorrhages can be considered mild 
shearing force trauma. 

Risk factors for spontaneous SCHs include 
hypertension and other systemic vascular 
disorders such as diabetes and hyperlipidemia. 
These diseases can cause blood vessels to 

become fragile and spontaneously rupture. 
Hypertension has been shown to be a 

risk factor for SCH regardless of whether the 
blood pressure is controlled by medication. 
For patients in whom SCHs are recurrent or 
persistent, bleeding disorders, systemic and 
ocular malignancies, and drug adverse effects 
should be evaluated. Anticoagulation such as 
warfarin or heparin, nonsteroidal anti-infl am-
matory drugs (NSAIDs), such as aspirin, and 
P2Y12 inhibitors such as clopidogrel can also 
increase the risk of SCH. Other spontaneous 
causes include elevated venous pressures from 
coughing, vomiting, strenuous exercise/lifting, 
and Valsalva maneuvers.4

Patient case
A female patient, aged 42 years, recently 
presented with a 2-day history of a painless 
red eye. The patient reported that this was the 
second episode in the past 2 months. 

Having examined the patient’s son in the 
past, I knew that this patient had ocular albi-
nism. My patient’s diagnosis was SCH. 

I asked the usual questions, hoping to 
elucidate the diagnostic association. To my 
surprise, my patient reported that she had 
Hermansky-Pudlak syndrome (HPS).

HPS is a rare multisystemic autosomal 
recessive disorder with many known subtypes. 
It is associated with oculocutaneous albinism, 
bleeding diathesis (an unusual susceptibility 
to hemorrhage due to platelet dysfunction), 
granulomatous colitis, and highly penetrant 
pulmonary fi brosis in some subtypes. 

Genetic testing is recommended to deter-
mine the specifi c disease subtype in individ-
uals with HPS because there are important 
phenotypic differences between subtypes 
that have critical implications for follow-up 
and prognosis.

Ocular albinism fi ndings include reduced 
iris pigment with iris transillumination, 
reduced retinal pigment, foveal hypoplasia 

with a reduction in visual acuity (usually in the 
range of 20/50 to 20/400), and nystagmus. Hair 
color of patients with HPS ranges from white to 
brown, while skin color can range from white 
to olive and is usually a shade lighter than that 
of other family members. 

The bleeding diathesis can result in vari-
able bruising, epistaxis (nosebleed), gingival 
bleeding, postpartum hemorrhage, colonic 
bleeding, and prolonged bleeding with menses 
or from minor cuts and scratches or after tooth 
extraction, circumcision, and other surgeries. 

The condition is most common in Puerto 
Rico, where an estimate suggests that 1 in 
1800 to 1 in 16,000 newborns has HPS.5

I consider my patient’s recurrent SCH events 
as related to her HPS diagnosis. Avoidance of 
aspirin products and NSAIDs and protection 
from the sun is recommended for patients 
with HPS.

As eye care providers, we are competent 
in making the diagnosis of oculocutaneous 
albinism. It is critical for the provider to con-
sider HPS when examining patients who have 
diagnoses of oculocutaneous albinism. Inquire 
about HPS-related symptoms because the sys-
temic sequelae of this syndrome are associated 
with morbidity and mortality.
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Corneal hysteresis and biomechanics 
grow in diagnostic importance 
Knowing your glaucoma vitals is key to providing best treatment for patients

By Thomas A. Wong, OD, FNAP; Kelly Armstrong, 
OD; Elise Regina, OD; Anupam Laul, OD, FAAO

What are your glaucoma vitals? How do we 
monitor and predict glaucoma progression in 
the modern practice of optometry? 

Technology is shaping clinical education 
models, demonstrating the importance 
of corneal hysteresis (CH) in the modern 
management of glaucoma. CH is fl uid and 
predictive of glaucoma progression. 

When my (TW) optometry students and 
residents at State University of New York 
College of Optometry present to me, I want 
them to succinctly state the patient’s risk 
factors (such as corneal thickness, ethnicity, 
genetics, and age). Further, progression anal-
ysis software is becoming more commonplace 
in the offi ces and practices of optometrists 
and ophthalmologists. 

Let us look at how the understanding and 
comprehension of corneal biomechanics and 
hysteresis can improve the glaucoma out-
comes of our patients.

Background
Glaucoma is a progressive neuropathy that 
causes destruction to the retinal nerve fi ber 
layer, consequently damaging the optic 
nerve head. Progression of this disease 
can lead to functional vision loss, fi rst 
affecting peripheral vision and eventually 
central vision in severe cases. This rate of 
progression can vary depending on risk 
factors pertaining to the individual affected. 

The true mechanism of this disease is not 
entirely understood. Risk factors individuals 
may have can affect how quickly or slowly this 
disease progresses. This can make it very dif-
fi cult for practitioners to determine effective 
treatment regimens for patients with glauco-
ma. Currently, IOP is the only modifi able risk 
factor and treatment often includes drops, 
laser, and/or surgical procedures.

 Despite our best efforts, a large subset of 
patients progress even with signifi cant IOP 
reduction. Identifying a new risk factor that 
gives insight into speed of progression may 
be very useful for clinicians. Another tool 

that practitioners may consider is corneal 
hysteresis. This measurement can give more 
information to determine risk of progression 
and progression speed.1

Because of this, just lowering IOP in these 
patients to a normotensive level does not 
suffi ciently stop the progression of glaucoma-
tous damage in their eyes. Approximately a 
quarter of patients with glaucoma who have 
well-controlled, stable IOP will progress with 
visual fi eld loss. 

Early intervention for patients at high 
risk is crucial in slowing or preventing per-
manent damage and vision loss caused by 
glaucoma.2 This demonstrates the need to 
identify all risk factors that could be used in 
early diagnosis and perhaps help predict how 
quickly patients will progress.3 Identifying 
contributing risk factors will provide practi-
tioners a better understanding of when and 
how aggressively patients should be treated.4

There is now mounting evidence that CH is a 
new risk factor.

Corneal hysteresis basics
CH has been identifi ed as a new inde-
pendent risk factor for glaucoma. CH is a 
measurement of the viscoelasticity of the 
corneal tissue, which is determined using 
the ocular response analyzer (ORA; Reichert 
Technologies). The ORA is the only commer-
cially available device that measures CH and 
provides a numeric result.1

It has been postulated that the biome-
chanical properties of the cornea may give 
us valuable insight into the biomechanics of 
the sclera and lamina cribrosa. The lower the 
corneal hysteresis, the higher the chances the 
lamina cribrosa cannot withstand fl uctuations 
in IOP. This results in a higher risk of optic 
nerve head conversion to glaucoma as well as 

Elise Regina, OD, (left), and Kelly 
Armstrong, OD, of the SUNY Optometry 
class of 2022, discuss corneal hysteresis 
(CH) in the first of a 4-part video series 
that also covers how CHs are measured, 
the role CHs play in determining glaucoma 
risk, and how to integrate CHs as part of 
a practice's glaucoma management.

SCAN 
TO VIEW

Q&A: 
What is corneal hysteresis?

https://www.optometrytimes.com/view/q-a-what-is-corneal-hysteresis-
https://www.optometrytimes.com/view/q-a-what-is-corneal-hysteresis-
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glaucomatous progression for those patients 
who have already received diagnoses.2

The ORA measures the biomechanical 
properties of the cornea by using applied 
force displacement. This is done by utilizing 
a puff of air to deform the cornea slightly into 
a concave surface. An optical sensor is then 
used to measure the reshaping of the cornea, 
which is timed to the pressure applied by the 
air puff. There are 2 application pressures 
measured with this machine. 

The fi rst measures the amount the cornea 
fl attens after the puff of air makes contact and 
increases pressure on the corneal surface. The 
second measurement is the cornea defl ecting 
and reshaping with the drop in pressure. The 
difference between these 2 measurements 
results in the CH in millimeters of mercury 
and is related to the viscoelastic property of 
the cornea.2

The amount the cornea can resist the puff 
of air may refl ect the resilience of the cornea’s 
extracellular matrix. This is a key area of 
study because this extracellular matrix is 
most likely related to the composition of the 
lamina cribrosa and peripapillary sclera. 
Therefore, a cornea with lower hysteresis may 
be related to an optic nerve that is more sus-
ceptible to damage from fl uctuations in IOP.3

See Figure 1, (viewable online), for an ocular 
response analyzer (ORA) reading, where the 
air jet pressure (P1) is shown when the cornea 
undergoes an inward applanation, and P2 is 
the pressure at which the cornea bends back 
to normal confi guration. CH is defi ned by 
P1-P2. 

Corneal hysteresis and glaucoma
There are copious publications on the rela-
tionship between CH and glaucoma. It has 
been shown that CH plays a signifi cant role in 
the potential conversion to glaucoma, severity 
of the disease, and possible progression seen 
structurally and functionally using the optical 
coherence tomography (OCT) and visual fi eld, 
respectively.1 Medeiros et al noted that CH is 
correlated to visual fi eld loss over time.2 Every 
1-mm Hg decrease of CH correlated with 
0.25% per year of visual fi eld progression.3

When evaluating eyes that have a well-con-
trolled, normotensive IOP, the eyes with this 

progressive visual fi eld loss also had reduced 
corneal thickness and low CH. This reiterates 
the likelihood that these are risk factors in 
glaucoma development and progression.4

See Figure 2, (viewable online), which shows 
the cumulative probability of glaucoma 
development in suspect eyes with CH equal 
or greater than 10.2 mm Hg and in those with 
CH lesser than 10.2 mm Hg.

Patients who have a lower CH are much 
more affected by IOP and have a faster rate 
of visual fi eld progression.3 Patients with 
glaucoma whose eyes have both lower CH and 
higher IOP will have more progressive func-
tional loss and advanced disease.3

Therefore, monitoring the corneal hyster-
esis may add important information for risk 
and rate of disease progression.3

Corneal hysteresis and therapy
Multiple studies show that CH might be 
predictive regarding effectiveness of eye drop 
therapy.1 Patients with glaucoma who had a 
low CH measurement and higher IOP at base-
line had a more signifi cant reduction in IOP 
when treated with a prostaglandin analogue 
drop.1 Prostaglandins may also play a role in 
the maintenance of the extracellular matrix 
of ocular tissues; however, that needs to be 
further investigated.1 Treatment of IOP by 
either topical prostaglandins, selective laser 
trabeculoplasty (SLT), or via incisional surgery 
have been shown to increase corneal hyster-
esis; however, it is unknown whether it is a 
true effect of the biomechanics of the tissue or 
just a result of the acute IOP reduction.1   

Conclusion
The biggest challenge that we face as clini-
cians when determining the appropriate 
treatment for patients with glaucoma is not 
knowing the rate at which an individual will 
progress in this disease. 

Through technological innovation, under-
standing CH will help improve clinicians’ 
ability to understand glaucoma development 
and progression. There is no doubt of a rela-
tionship between CH and glaucomatous pro-
gression.1 This can be useful for practitioners 
to develop a treatment regimen for patients.1

Although we tend to always focus on new 

technologies in the management of ocular 
disease and glaucoma, CH and other tech-
nologies should be important diagnostic tools 
in the modern management of glaucoma. 
Moreover, it is time for those of us in clinical 
education to train future clinical optometrists 
and ophthalmologists on the value of under-
standing CH and biomechanics.
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Imaging technology helps in 
scanning for retinal diseases 

Advancements enable better diagnosis, treatment of patients

By Mohammad Ra� eetary, OD, FAAO

Arriving at a clinical diagnosis is often like 
a jigsaw puzzle: pieces are the history of 
present illness (HPI), any contributory risk 
factor noted in a patient’s medical and ocular 
history, patient symptoms, and various signs 
detected during examination. 

Assessing ocular posterior segment disease 
is similar to the assessment of many other 
conditions. First, we rely on our physical 
clinical examination. In many cases, this is 
suffi cient to arrive at a diagnosis and create a 
management plan. 

In other cases, we must rely on various 
ancillary tests. These tests usually fall into

2 categories: functional and structural. A 
functional example is a visual fi eld test, 
whereas a structural example would be 
optical coherence tomography (OCT). Some of 
these tests also play a role in the documenta-
tion of normal vs abnormal states.

This is a review of various imaging struc-
tural techniques of the posterior segment, 
including fundus photography and its vari-
ations, retinal angiography, OCT, and OCT-
angiography. Advances in ocular posterior 
segment imaging have greatly improved eye 
care practitioners’ (ECPs) ability not only to 
better understand various vitreoretinal and 
choroidal diseases, but also to better diagnose 
and manage these diseases.

Diagnostic fundus photography 
Fundus photography has been around since 
the 1800s.1 But the evolution from fi lm and 
paper to digital photography and then—leap-
ing even further—to scanning laser ophthal-
moscope (SLO) imaging has transformed 
fundus photography from a documentary 
image source to a diagnostic technology. 

Color and multispectral SLO imaging by 
separating various posterior segment layers 
allows better detection of retinal disease than 
conventional white fl ash fundus photography2,3

(Figure 1). In addition to improved diagnostic 
features over conventional white fl ash, SLO 
photography can better penetrate opacities of 
the optical media such as cataracts.2  

1

Figure 1. Comparison of conventional color photographs to multispectral images in evaluation of epiretinal membrane. Bottom right: optical 
coherence tomography image of the same patient also depicts the penetrance of the scanning laser ophthalmoscopy (SLO) device based 
on the wavelength of the laser beam.
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Another advancement in fundus 
photography is ultra-widefi eld 
(UWF) photography. By expanding 
the fi eld to up to 200° in a single 
image, UWF fundus photography 
can improve the diagnosis of 
peripheral retinal lesions—as 
well as common conditions such 
as diabetic retinopathy—over 
the Early Treatment Diabetic 
Retinopathy Study (ETDRS) 7-fi eld 
standard (see Figure 2).4-6

Other features of diagnostic fun-
dus photography are infrared (IR) 
or near-infrared (NIR) refl ectance 

and fundus autofl uorescence (FAF). 
It is thought that IR photos may 
be more sensitive in detecting 
lesions such as drusen and reticular 
pseudodrusen fi ndings commonly 
associated with age-related macular 
degeneration (AMD) that may be 
missed in clinical examination (see 
Figure 3, on page 24).7,8

FAF is a noninvasive photog-
raphy technique that is gaining 
traction, particularly for diagnosing 
macular diseases such as inherited 
macular dystrophies, geographic 
atrophy (GA) associated with AMD, 

2

Figure 2. In a case of proliferative diabetic retinal detachments (PDRD) on 2 separate visits, compare the extended fi eld of view of the SLO, ultra-
widefi eld (UWF) imaging (A1) to a 4-fi eld montage of conventional fundus photograph. Additionally, the separation of the green laser A3 (or red-free) 
and red laser A4 (green-free) allows for enhanced morphologic alteration of the retinal associated with the disease. Green laser images enabled 
for detection of superfi cial retinal, whereas the red laser allows better assessment of the deeper lesions such as the congenital hypertrophy of the 
retinal pigment epithelium (blue arrow) or the effect of the broad tractional retinal detachment delineated by the red arrows. Better assessment and 
monitoring of chorioretinal scars associated with the posterior infl ammatory disorder possible by UWF imaging (B1) compared with conventional 
photographic montage (B2). Additionally, fundus autofl uorescence (B3) can aid in diagnosis in areas of absolute damage or inactive disease vs 
relative loss or active disease by the presence or absence of the autofl uorescence properties.

A1

A3 A4 B3

B1
A2 B2

100% Red100% Green

Although FAF and OCTA 
are valuable diagnostic 
tools, they will not 
be a replacement for 
retinal angiography.
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3

4

Figure 3. Multimodal imaging of drusen and reticular pseudodrusen is shown. The detection of these lesions is much easier in the infrared, 
fundus autofl uorescence (FAF), and indocyanine green angiography (ICG) images as a mottled appearance over the entire macular region. 
Conventional photography is the least impressive in this group. Although FAF and ICG are helpful, these are invasive techniques not feasible 
for evaluation of early age-related macular degeneration (AMD). 

Figure 4. A number of abnormal presentations of fundus autofl uorescence are shown in comparison to a normal image. Macular 
dystrophies and degenerative disorders such as Stargardt disease and macular telangiectasia (A) show both hyperautofl uorescence and 
hypoautofl uorescence. Progression of geographic atrophy (GA) in dry AMD (B) GA and subretinal hemorrhage (C) both result in absence 
of autofl uorescence. Acute and chronic central serous chorioretinopathy (D), in acute disease (top) shows reduction of autofl uorescence, 
resulting from overlying serous retinal detachment and chronic disease, leading to alteration of the RPE and hyperautofl uorescence. 
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hydroxychloroquine maculopathy, and central 
serous chorioretinopathy (see Figure 4).9-13  

FAF imaging is possible by excitement of 
lipofuscin as the prominent ocular fl uoro-
phore within the retinal pigment epithelium 
(RPE).9 The accumulation and alteration 
of lipofuscin by aging and in various dis-
ease states, as well as other morphologic 
changes—such as the presence of certain 
pigments like hemoglobin in blood—result 
in either excessive fl uorescence (hyper-
autofl uorescence) or the reduction of it 
(hypoautofl uorescence). 

When RPE is absent, such as in the case 
of GA, there is an absolute absence of auto-
fl uorescence (see Figure 4).9 Although FAF 
is a valuable diagnostic tool, it will not be a 
replacement for retinal angiography. 

Further, lack of imaging and quantitative 
standards has been a barrier to broad use of 
this technology.14

OCT 
Since its introduction into the eye care 
space in the late 1990s, OCT has become 
one of the most widely used diagnostic tools 
and has positively infl uenced our ability 
in diagnosis and management of posterior 
segment disease.15

OCT possess features that have led to its suc-
cess in the eye care world; its principles are like 
those of ultrasound, but instead of sound and 
echo it uses a coherent light and refl ectance of 
it to produce high-resolution, cross-sectional 
images acting as an optical biopsy.16,17  

One of OCT’s fortes is in automated 
intraretinal segmentation.18,19 The ability 
to recognize and separate each layer of the 
retina allows for not only accurate morpho-
logic cross-sectional examination or tomo-
graphic assessment, but also for various 
analytical measurements or topographical 
assessment (see Figure 5). This also allows 

for 3-dimensional image construction such 
as en face imaging.20 These features—indi-
vidually or in combination—can be helpful 
in the diagnosis of almost any posterior 
segment disease. 

Although most providers utilize OCT 
mainly for macular and optic nerve disease 
such as diabetic macular edema (DME), 
vitreomacular interface diseases (such as 
macular hole), and glaucoma, this technology 
can aid in the diagnosis and management of 
retinal conditions outside the posterior pole 
(see Figure 6).21

The use of OCT has helped in understand-
ing and managing many peripheral disorders 
such as pigmentary lesions, white without 
pressure, lattice degeneration, and peripheral 
vitreoretinal interface disease like retinal tufts 
and breaks, as well as differential diagnosis 
of retinoschisis vs retinal detachment (see 
Figure 6).22-25

5

Figure 5. High-resolution 
cross-section, segmentation of 
intraretinal layers, 3-dimensional 
view, and analytical assessment 
are shown.
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Figure 6. Cross-sectional examination of central-retinal and peripheral-retinal disease. 
En face segmentation of a full-thickness macular hole allows for a better understanding 
of the morphologic alteration of the retinal layers—an assessment not possible by clinical 
examination of this condition.

Figure 7. Normal optical 
coherence tomography-
angiography (OCT-A) 
above shows the intricacy 
of the superfi cial and 
deep retinal vascular 
plexus (or complex). 
Below shows a lesion 
suspicious for choroidal 
neovascular membrane on 
OCT cross-section, further 
confi rmed by OCT-A.
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OCT angiography
Retinal segmentation and en face imaging are 
also the primary developments that have led 
to the ability to study the vasculature—a tech-
nique known as OCT angiography (OCT-A). 
Although with no contrast dye utilization, 
OCT-A is not truly an angiographic, it does 
have advantages over conventional fl uoresce-
in or indocyanine green angiography. 

One advantage is the ability to view vas-
cular structure of the retina and optic nerve 
without the interference of the contrast dye, 
which changes the tissue observation due to 
the dynamic nature of the technique. 

Another is the ability for OCT-A to evaluate 
the deep retinal vascular complex (Figure 
7).26 The disadvantage of angiography is 
also an advantage as compared with OCT-A. 
The dynamic fl ow of contrast dye can show 

“leakage” of fl uid—an observation not possible 
with any other imaging technique (Figure 7).

An addition to conventional angiography 
is the utilization of UWF instruments. 

UWF angiography is a valuable tool in 
evaluating infl ammatory, vascular, and 
many other retinal and chorioretinal disor-
ders (see Figure 8).27,28

Conclusion
The possibility of in vivo examination of the 
various structures of the ocular tissue is an 
advantage that many other health care fi elds 
do not enjoy. 

The transparent tissue of the ocular media 
allows for development and utilization of 
various techniques, allowing better diagnosis 
and improved patient care. 

ECPs should stay abreast of all available 

technologies and utilize those that can be 
instrumental in aiding with patient care.
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8

Figure 8. Ultra-widefi eld (UWF) angiography utilization for a variety of conditions, including retinal vascular and infl ammatory disease, 
has expanded its capability as a diagnostic tool. (All images courtesy of Mohammad Rafi eetary, OD, FAAO)

The full article, 
including references, 
can be found online.

https://optometrytimes.com/view/imaging-technology-helps-in-scanning-for-retinal-diseases
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By Ethan Pritikin and 
Gloria B. Chiu, OD, FAAO, FSLS

When examining patients with keratoco-
nus, clinicians need to evaluate the cornea. 
However, we must remember that there are 
several common conditions associated with 
keratoconus. Taking a careful look at the eye-
lids may help improve our overall treatment of 
these patients.

Characterization
Keratoconus is characterized by noninfl am-
matory progressive thinning of the cornea. 
Symptoms include blurred and distorted 
vision. Although the precise etiology of ker-
atoconus is unclear, it is suspected to occur 
from a combination of genetic, environmen-
tal, and hormonal infl uences. 

Additionally, the gender distribution of 
keratoconus is variable, with some studies 
saying keratoconus is more common in 
females than in males, whereas other publica-
tions note the opposite.1-3 Keratoconus usually 
emerges around puberty, evolves fastest 
during the teens and 20s, and generally stops 
progressing by the fourth decade of life.4

A manifest refraction may reveal irregular 
astigmatism or decreased best-corrected visual 
acuity (BCVA), whereas a slit lamp examination 
may reveal corneal thinning, central striae, 
Fleischer’s ring, and/or corneal scarring. 
Corneal topography or tomography and ocular 
coherence tomography (OCT) are noninvasive 
imaging modalities that can be used to monitor 
corneal curvature and thickness in detail. 

However, in addition to evaluating vision 
and the cornea, the eyelids must also be closely 
examined in patients with keratoconus. It is 
well known that keratoconus is associated with 
atopic conditions such as asthma, eczema, and 
allergic conjunctivitis, which may present with 
diffuse papillae on the palpebral conjunctiva 
(see Figure 1).5,6 This is best appreciated by 

lower and upper eyelid eversion.

Clinical evidence
Results from one study discovered 
a statistically signifi cant associ-
ation between participants with 
keratoconus and those with com-
plete atopy, which was defi ned 
as having a history of itchy skin, 
asthma/hay fever, generally dry 
skin in the past year, visible ecze-
ma, and onset of these symptoms 
under the age of 2 years.6

Interestingly, the authors of 
the same study conducted a mul-
tivariate analysis revealing that 
those with complete atopy were 
3.67 times more likely to develop 
keratoconus, although the data 
were not statistically signifi cant 
(P = .08).6

The authors determined that the most 
signifi cant risk factor for keratoconus was eye 
rubbing, reporting that study participants 
who did so, regardless of their degree of atopy, 
were 5 to 7 times more likely to develop kera-
toconus (P = .001).6

Thus, the most likely mechanism by which 
atopy might contribute to keratoconus is 
through the eye-rubbing tendency of atopic 
patients.6 These individuals have higher 
circulating immunoglobulin E (IgE) levels; 
These antibodies bind to mast cells and 
cause histamine release. 

This cascade induces “itchy eyes” asso-
ciated with allergic conjunctivitis. The act 
of eye rubbing then releases infl ammatory 
cytokines, which have been associated with 
the progression of keratoconus.7

Because of the correlation between eye 
rubbing and keratoconus, it is essential that 
patients diagnosed with keratoconus are 
evaluated and treated for any underlying 
atopy, which could be contributing to eye 

rubbing and subsequent progression of kera-
toconus. In addition, it is important that any 
symptoms of ocular allergies are addressed 
to reduce the frequency of eye rubbing. 

Today, there are many good OTC topical 
allergy eye drops, with some in preserva-
tive-free formulation. Refrigerated, cold 
artifi cial tears may also help suppress ocular 
itching and rubbing. 

Additionally, there is an association 
between keratoconus and fl oppy eyelid syn-
drome, likely due to the increased rubbing of 
the eye associated with atopy.8

In a prospective case-controlled study, 
investigators determined that the incidence 
of fl oppy eyelid syndrome among patients 
with keratoconus was far greater than in the 
general population. 

In a vertical pull test (where the lower 
lid is pulled away and down from the globe 
and the amount of time it takes for the lid to 
return to its original position is measured), 
results revealed that 14 out of 15 patients 
with keratoconus had increased times for 
their lids to return to the original position, 

Don’t forget to flip the lids in keratoconus 
Consider 4 conditions when treating this patient population

Figure 1. Diffuse papillae seen in allergic conjunctivitis (papillae).
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as compared with 1 in 15 patients in the 
control group.9

Therefore, during routine evaluation of 
patients with keratoconus, the upper and 
lower eyelids should be gently manipulated 
and everted to determine the extent of eyelid 
laxity (See Figure 2).

Finding causation
When fl oppy eyelids are detected in patients 
with keratoconus, clinicians should always 
question eye rubbing habits as well as sleep-
ing position preferences. If patients report 
sleeping facedown, it is likely that their eye-
lids are being everted by their pillow, which 
could lead to unintended eye exposure and 
rubbing during sleep. Patients may complain 
of severe dryness, irritation, redness, and 
mucus buildup upon awakening. Education to 
alter sleeping position, increase ocular lubri-
cation before sleeping, and use protective eye 
masks or goggles at night may be helpful.

Interestingly, there is also a correlation 
between fl oppy eyelid syndrome and obstruc-
tive sleep apnea. Some studies cite the rate of 
sleep apnea among those with fl oppy eyelid 
syndrome being as high as 90% to 100%.9,10

Although the exact etiology of fl oppy 
eyelid syndrome and its relationship to 
obstructive sleep apnea are unknown, the 
assumed mechanism involves an underlying 
infl ammatory process present in both condi-
tions.9 Studies have investigated the role of 

matrix metalloproteinases (MMPs) that link 
fl oppy eyelid syndrome and obstructive sleep 
apnea.11 But there are no studies providing 
a clear explanation for increased levels of 
specifi c MMPs in keratoconus, fl oppy eyelid 
syndrome, and obstructive sleep apnea.

In keratoconus, one study proposed the 
mechanism that 
damaged epithelial 
cells could activate 
MMP-2 via induced 
membrane type 1 
MMP, causing deg-
radation of the base-
ment membrane. 
This would lead to 
cytokine diffusion 
from the damaged 
epithelium to the 
stroma and promote 
IL-1–mediated 
infl ammation.12

In obstructive sleep 
apnea, the authors of 
a study hypothesized 
that the elevated levels 

of MMP-9 observed in patients with obstruc-
tive sleep apnea were due to apnea-related 
hypoxia during sleep. The authors reached that 
conclusion based on fi ndings that serum levels 
and activity of MMP-9 were correlated with the 
duration of hypoxia during sleep (percentage 
of time with SaO2 < 90%), which demonstrates 
that hypoxia could increase MMP-9 production 
in patients with obstructive sleep apnea.13

Regardless of the underlying mechanism, 
patients diagnosed with fl oppy eyelid syn-
drome and symptoms of snoring, waking with 
a dry mouth, or sleeping on their stomach 
should be referred to their primary care 
physician for sleep studies. Untreated, it can 
lead to pulmonary and arterial hypertension, 
increasing stroke and cardiac events risk. 

Furthermore, because of the strong associ-
ation between keratoconus and fl oppy eyelid 
syndrome, it is vital that practitioners screen 
patients with keratoconus, especially those 
having a body mass index greater than 30 or 
who are obese, for obstructive sleep apnea.

Ultimately, optometrists are uniquely 
positioned not only to detect and manage 

keratoconus, but also to care for the patient’s 
general well-being. By looking beyond the 
thinned cornea and focusing on distinctive 
aspects of the eyelid tissue and structure, we 
can gain insight into various atopic conditions 
that could be affecting the patient’s quality of 
life. Atopic dermatitis, allergic conjunctivitis, 
fl oppy eyelid syndrome, and obstructive sleep 
apnea are conditions that should not be over-
look in our keratoconic population.

R E F E R E N C E S
1. Coco G, Kheirkhah A, Foulsham W, Dana R, Ciolino JB. Keratoconus 
progression associated with hormone replacement therapy. Am J Ophthalmol 
Case Rep. 2019;15:100519. doi:10.1016/j.ajoc.2019.100519

2. Millodot M, Shneor E, Albou S, Atlani E, Gordon-Shaag A. Prevalence and 
associated factors of keratoconus in Jerusalem: a cross-sectional study.
Ophthalmic Epidemiol. 2011;18(2):91-97. 
doi:10.3109/09286586.2011.560747 

3. Krachmer JH, Feder RS, Belin MW. Keratoconus and related 
noninflammatory corneal thinning disorders. Surv Ophthalmol. 
1984;28(4):293-322. doi:10.1016/0039-6257(84)90094-8

4. Romero-Jiménez M, Santodomingo-Rubido J, Wolffsohn JS. Keratoconus: 
a review. Cont Lens Anterior Eye. 2010;33(4):157-166; quiz 205. doi:10.1016/j.
clae.2010.04.006

5. Sharma N, Rao K, Maharana PK, Vajpayee RB. Ocular allergy and 
keratoconus. Indian J Ophthalmol. 2013;61(8):407-409. doi:10.4103/0301-
4738.116063

6. Bawazeer AM, Hodge WG, Lorimer B. Atopy and keratoconus: a multivariate 
analysis. Br J Ophthalmol. 2000;84(8):834-836. doi:10.1136/bjo.84.8.834

7. Ahuja P, Dadachanji Z, Shetty R, et al. Relevance of IgE, allergy and eye 
rubbing in the pathogenesis and management of keratoconus. Indian J 
Ophthalmol. 2020;68(10):2067-2074. doi:10.4103/ijo.IJO_1191_19

8. Tran I, Harquel J, Sauer A, et al. Atopy, floppy eyelid syndrome, obstructive 
sleep apnea syndrome, eye rubbing and keratoconus. Invest Ophthalmol Vis 
Sci. 2012;53(14):6818.

9. Pihlblad MS, Schaefer DP. Eyelid laxity, obesity, and obstructive sleep 
apnea in keratoconus. Cornea. 2013;32(9):1232-1236. doi:10.1097/
ICO.0b013e318281e755

10. McNab AA. Floppy eyelid syndrome and obstructive sleep apnea. 
Ophthalmic Plast Reconstr Surg. 1997;13(2):98-114. doi:10.1097/00002341-
199706000-00005

11. Gupta PK, Stinnett SS, Carlson AN. Prevalence of sleep apnea in 
patients with keratoconus. Cornea. 2012;31(6):595-599. doi:10.1097/
ICO.0b013e31823f8acd

12. Collier SA. Is the corneal degradation in keratoconus caused by 
matrix-metalloproteinases? Clin Exp Ophthalmol. 2001;29(6):340-344. 
doi:10.1046/j.1442-9071.2001.d01-17.x

13. Tazaki T, Minoguchi K, Yokoe T, et al. Increased levels and activity of matrix 
metalloproteinase-9 in obstructive sleep apnea syndrome. Am J Respir Crit 
Care Med. 2004;170(12):1354-1359. doi:10.1164/rccm.200402-193OC

Gloria B. Chiu, OD, 
FAAO, FSLS, 
is an associate professor of clinical 
ophthalmology, Department of 
Ophthalmology, Keck School of 
Medicine of University of Southern 
California in Los Angeles, California. 
gloria.chiu@med.usc.edu

Ethan Pritikin 
is a medical student at Keck School 
of Medicine of University of Southern 
California in Los Angeles, California. 
epritiki@usc.edu 

2

Figure 2. Eyelid eversion with gentle manipulation in fl oppy eyelid 
syndrome. (All images courtesy of Gloria Chiu, OD.)
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From the pages of 

By Atul Kaushal, MD, MBA

Transitioning to value-based health care is 
long overdue. As a former practicing physi-
cian, I left primary care in part because of 
the fee-for-service payment model. Things 
that were critically important from a clin-
ical standpoint—quality outcomes, patient 
education, and care management, to name a 
few—were missing.

Even worse, fee-for-service care absolves 
the provider of responsibility for the outcome 
of their work; patients are charged whether 
or not they receive the care they need to solve 
their health issue. This outdated process does 
not hold up in any other type of business. For 
example, you would not hire someone to fix 
the plumbing or HVAC in your home if they 
did not have any accountability for the out-
come. Why should health care be different?

Value-based care models place outcomes 
at the center and make care more equitable 
for all. Considering that only 10% to 20% of a 
patient’s health outcomes are directly affected 
by the health care system, a value-based care 
model requires providers to understand and 
optimize the other factors affecting a patient’s 
health. Personalizing care based on each 
patient’s social determinants of health is no 
longer a nice-to-have—it is a must.

What does patient 
personalization mean?
Patient personalization is at the heart of the 
value-based care model. Centered on the 
principles of understanding patients as indi-
viduals and tailoring communications that will 
motivate them to act, good patient personal-
ization strategies leverage data and analytics to 
understand how best to work with the patient 
to achieve the common goal of health and 
recovery. For care providers trying value-based 
care models, it   helps to personalize the patient 

experience as much as possible to avoid repeat 
visits to address a concern.

From a patient engagement perspective, 
personalization starts with selecting the best 
communication channels for that patient. For 
example, if you know a patient always sends 
phone calls straight to voice mail, consider 
contacting them through text or email. It is 
also important to keep in mind the commu-
nication styles to which your patient is most 
likely to respond—gentle nudges or more 
direct follow-ups—as well as the timing of 
your communication (if they work the night 
shift, do not call at 9 am).

Although these factors may not seem 
like they would have a significant impact 
on patient health, it is critical to consider 
how often patient outcomes are determined 
outside a doctor’s office. The right communi-
cation can make all the difference.

From a clinical perspective, improving 
personalization means taking a complete 
view of the patient with particular focus on 
social determinants affecting their health. 
Some patients may not have easy or consistent 
access to transportation, for example, so 
providers need to send prescriptions to local 
pharmacies and minimize office visits. For 
others, every dollar might count, so choosing 
a less expensive medicine could be the key to 
ensuring that patients fill their prescription.

Patient personalization for value-based 
care is focused on the Medicare and Medicaid 
populations; private insurers have yet to 
adopt this model widely. Although this is 
good news because it covers some of the most 
vulnerable populations, these individuals are 
also likely to be affected by social factors like   
variability of health and technology literacy, 
financial status, and trust in the health care 
system. This makes individual assessment of 
each patient even more critical to determine 
the best course for treatment.

Accelerating capabilities
Accurate, real-time data are critical to build-
ing more personalized experiences. Health 
care organizations that want to support their 
switch to value-based care by improving 
patient personalization should start with an 
assessment of their current technology envi-
ronment and data sources. 

It is important to ensure your technology 
stack supports integration of electronic health 
record data that reports on a patient’s physical 
health (medical history, recent procedures, 
medications). Records should also include 
broader data on the social factors of health 
for each patient to better customize care and 
minimize visits.

Once technology needs are resolved, health 
care organizations will need to implement a 
process for analyzing these combined data 
sets to drive action. A great way to get started 
is to consult an experienced data and analyt-
ics team, whether in-house or a third-party 
vendor. They can review the available data to 
develop personalized care strategies, suggest 
additional data sources that could improve 
patient personalization, and build algorithms 
to make analysis less manual for health care 
providers. That way, providers can focus on 
what they do best—practicing medicine—
backed by data-driven insights into how best 
to treat patients.

Patient personalization is critical to a suc-
cessful value-based care model. Organizations 
that invest in improving patient personal-
ization today will reap the benefits as the 
value-based care model inevitably expands in 
the public and private sectors. Change is on 
the horizon, and it is time for health care to 
focus on outcomes, not dollars.  

PATIENT PERSONALIZATION CAN AID THE 
TRANSITION TO VALUE-BASED CARE MODELS

Atul Kaushal, MD, MBA, 
is clinical innovation consulting lead at NTT DATA 
Services.
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DIGITAL CONTENT IN OPTOMETRY
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delivered directly to your inbox.

Justin Schweitzer, OD, shares key highlights 
from his AOA 2022 presentation titled, "The 
OD's Role in the Management of MIGS in 
2022," in which he explores earlier interven-
tion for glaucoma patients.

A look into the OD's 
role in the management 
of MIGS 
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for Soft Re-Usable Contact Lenses."

Advanced multipurpose 
solution for soft reusable 
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approval from Health Canada, and complet-
ed CE Mark activities for the Acuvue Oasys 
Max 1-Day and Acuvue Oasys Max 1-Day 
multifocal contact lenses. The 
lenses are expected to be 
available for wear in the US, 
Canada, and multiple European 
countries by fall. 
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F
ound in the tarsal plates of the upper and lower eyelids, mei-
bomian glands are modi� ed sebaceous glands that produce a 
lipid-rich secretion known as meibum.1 As the main compo-
nent of the lipid layer of the tear � lm, meibum helps prevent 

tear � lm evaporation; a lack of this substance due to meibomian gland 
dysfunction (MGD) can lead to evaporative dry eye disease (DED). 
� e traditional management of MGD encompasses a wide variety of 
options that may include lid hygiene measures, in-o�  ce procedures, 
and topical or oral antibiotics, but the management of MGD may be 
changing with new alternatives on the horizon.2 Here are 3 things you 
should know about new perspectives on MGD.

1 At-home therapies provide 
patient-led options for MGD.

Arti� cial tears—which are recommended as an initial 
treatment step for DED by the Tear Film and Ocular 

Surface Society’s Dry Eye Workshop II (TFOS DEWS II)—increase tear 
volume, which helps decrease hyperosmolarity and improve ocular 
surface health.3 Lipid-containing arti� cial tears may be especially 
helpful for MGD-associated DED to supplement the lipid layer of the 
tear � lm.2 In a study that compared eye drops containing either lipids 
or sodium hyaluronate, both resulted in signi� cant improvements in 
signs and symptoms of DED.4 However, patients with severe MGD had 
signi� cantly reduced corneal higher-order aberrations and improved 
optical quality when using the lipid-containing drops. For MGD-asso-
ciated DED, arti� cial tears may be used alone or in combination with 
other early therapies such as eyelid hygiene, warming, and compres-
sion. Various formulations of arti� cial tears are available, but preserva-
tives such as benzalkonium chloride should be avoided when possible 
because they may damage the ocular surface and exacerbate DED.3,5

Fish oil has antiin� ammatory e� ects and potentially alters the fatty 
acid saturation content of meibum.6 Based on a meta-analysis, the use 
of omega-3 supplements (alone or in combination with lid hygiene 
measures, nonpreserved arti� cial tears, or oral vitamin supplements) 
resulted in signi� cant improvements in tear � lm breakup time from 
baseline (P < .001).7 � e authors of the meta-analysis concluded that a 
moderate daily dose of omega-3 fatty acids may be a useful treatment 
option for MGD.

2 Unique mechanisms for 
treating MGD are emerging.

Hyperkeratinization is a key feature of obstructive 
MGD, leading to gland blockage and atrophy, as well 

as secretion of altered, viscous meibum or a reduction in meibum 
secretion.2 Some factors implicated in MGD include aging, rosacea, and 
lid infestation with Demodex mites. � ese mites potentially increase in-
� ammation or occlude the gland ori� ce by accumulation of collarettes, 
which are formed from Demodex waste products.8 Traditional treat-
ments focus on restoring meibum out� ow through at-home warming 
and compression, in-o�  ce procedures, or the use of antiin� ammatory 
pharmacologic therapies.2 Although no agent has been approved by 
the United States Food and Drug Administration with a mechanism of 
action speci� cally for MGD, some are in development.

AZR-MD-001, a topical ointment containing the keratolytic seleni-
um sul� de, breaks down disul� de bonds in keratin to reduce hyper-
keratinization, alleviate gland blockage, and restore meibum out� ow.9

Another investigational agent, NOV03, has a dual mechanism of action 
in MGD—its active ingredient per� uorohexyloctane spreads across the 
ocular surface and stabilizes the lipid layer of the tear � lm, and it can 
penetrate meibomian glands and dissolve viscous meibum to improve 
out� ow.10 TP-03, another agent in clinical trials, targets Demodex mites 
using the ingredient lotilaner, which is used for � ea and tick infestation 
in pets.11

3 Investigational agents are in 
various stages of clinical trials.

A phase 2 program of 4 randomized, double-masked, 
vehicle-controlled trials evaluated AZR-MD-001 for 

the primary end points of change in Ocular Surface Disease Index 
(OSDI), meibomian gland score (MGS), and meibomian gland yield-
ing liquid secretion (MGYLS).12 At 3 months, both the 0.5% and 1% 
strengths of AZR-MD-001 resulted in signi� cant reductions in OSDI 
scores from baseline, and up to 58% of patients achieved complete 
relief of symptoms with treatment versus 16% in the control group (P < 
.05). Additionally, signi� cant improvements in MGS and MGYLS were 
shown with AZR-MD-001. No serious ocular adverse events occurred, 
and the phase 3 program has begun.

In the phase 2 SEECASE study (NCT03333057), both of the studied 
dosing regimens of NOV03 resulted in signi� cant changes in total corneal 
� uorescein staining (tCFS) scores from baseline to week 8 when compared 
with saline control (P = .009 and P < .001).10 Topline results from the phase 
3 GOBI trial (NCT04139798) indicated that, at day 57, patients using 
NOV03 experienced signi� cant changes in tCFS scores and dryness scores 
from baseline compared with control, and it was well-tolerated.13 MOJAVE 

“As infl ammatory mediators start to change 
the composition of the meibum, we start to 
see a change from this nice even fl ow of oil to 
something more turbid, or cloudy, or clumpy….
Eventually it occludes the whole gland, and 
you get nothing coming out of there.”   

—Marc R. Bloomenstein, OD, FAAO

Fish oil is 
a potential 

at-home treatment
 for managing 

MGD-associated 
DED, but studies 
have used varying 

doses.
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To learn more about this topic, including information on 
currently available treatments for MGD-associated DED, 

go to gotoper.com/knp22mgd-act 

1  What was the fi nding of a systematic review on the effect of omega-3 supplementation in patients with MGD? 

A. Omega-3 supplementation may be benefi cial for MGD, but only at high doses.
B. The reviewers could not fi nd enough research to provide meaningful results.
C. Omega-3 supplementation was associated with poorer MGD outcomes. 
D. Moderate daily doses of omega-3 supplementation may be benefi cial for MGD.

2  What is the mechanism of action of AZR-MD-001 in patients with MGD?

A. It is a keratolytic that targets impacted meibum.
B. It widens the meibomian gland openings, allowing thickened meibum to exit. 
C. It causes the meibomian glands to become warmer, liquifying the meibum.
D. It causes the meibomian glands to tighten to express meibum. 

3  Which was a primary effi cacy fi nding of the phase 2 SEECASE study of NOV03 in patients with DED? 

A. Signifi cant improvement in change of total corneal fl uorescein staining (tCFS) score
B. Trend toward improvement in meibomian gland yielding liquid secretion 
C. Reduction in collarettes
D. Trend toward improvement in patient-reported symptoms 

Claim Your CE Credit at: 
gotoper.com/knp22mgd-art CE POSTTEST QUESTIONS

For a full list of references go to gotoper.com/knp22mgd-art 
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(NCT04567329), another double-masked phase 
3 trial of NOV03, found that the use of NOV03 
resulted in statistically signi� cant improvements in 
tCFS from baseline to day 57 compared with saline 
control (–2.3 vs –1.1; P < .001) and in visual analog 
scale dryness score (–29.5 vs –19.0; P < .001).14

NOV03 was well-tolerated. Adverse e� ects were 
uncommon and included blepharitis, which was 
mostly mild.

In a phase 2 double-masked, vehicle-con-
trolled trial of TP-03, twice-daily treatment 

resulted in signi� cant decreases in collarette 
grade in the upper and lower eyelid compared 
with control (P =.003 for both).11 Mite eradication 
was seen in 67% of eyes treated with TP-03 and 
26% of eyes in the control group (P = .005). No 
treatment-related adverse events were reported. 
Topline results from the Saturn-1 phase 2b/3 trial 
(NCT04475432) and the Saturn-2 phase 3 study 
(NCT04784091) have been reported, and the 
primary end point of complete collarette cure at 
day 43 was met in both trials.15,16

Investigational 
agents have 

been evaluated 
for both clinical 

signs and 
symptoms of 

MGD-associated 
DED.

https://www.gotoper.com/courses/community-practice-connections-exploring-treatments-on-the-horizon-in-mgd-associated-dry-eye-disease
https://www.gotoper.com/knp22mgd-art
https://www.gotoper.com/knp22mgd-art


11697606 HCP Unbranded Referrer Journal Ad Queen-size Composite M2FR
Date:
Client:
Product:
Client Code:
WF Issue #
Releasing as:
Final Size:
Finishing:
Gutter:
Colors:

Producer:
AD:
AE:
QC:
Production:
Digital Artist:
FR Spellcheck:

3-9-2022 3:15 PM
HORIZON THERAPEUTICS
TEPROTUMUMAB
DA-UNBR-US-00303-B
11087465
PDF X1A
10”W x 12”H
Trim
.5"
4C

Lisa Farley
Chris Lyzcen
Ryan Sheridan
NA
Eddie Colón
Ling, Chor (NYC-SRX)
NA

Job info

Team

Special Instructions

Barlow (Medium, Bold, Regular, Italic), Oswald 
(SemiBold), Minion Pro (Regular), Zapf Ding-
bats (Regular)

Fonts Images

Inks

PREPARED BY

Additional Information

Additional Comments for Sizing

Please provide PDFx1A with native files to Eddie 
Colón

Magazine Ad

Safety: 9”W x 11”H Cyan,  Magenta,  Yellow,  Black

HORI_A077495_4C.tif (CMYK; 300 ppi; 100%; 
48.3MB), Horizon_Logo_KO_M01.ai (10.13%; 
1.1MB), TEDImpact_QR_4C.ai (82.4%; 94KB), 
HORI_A076555_4C.psd (CMYK; 311 ppi; 96.35%; 
10.3MB)

Scale: 1" = 1"

Bleed
Trim/Flat
Live/Safety

10.25" w x 12.25" h 10.25" w x 12.25" h
10" w x 12" h 10" w x 12" h
9" w x 11" h 9" w x 11" h 

Path: PrePress:Horizon:Tepro:11697606:DA-UNBR-US-00303-B_HCP_Unbranded_Referrer_JA_Queen-size_Composite_M2FR.indd

PDFX1A _

If you identify new or changing signs or symptoms, consult 
with an eye doctor who specializes in TED right away.1,14

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 symptoms3-7:

© 2022 Horizon Therapeutics plc DA-UNBR-US-00303-B 02/22

If you identify new or changing signs or symptoms, consult 

Look out for the early signs and symptoms :

■ Proptosis1 ■ Sensitivity to light12

■ Diplopia3 ■ Grittiness8-11

■ Dry eyes8-11 ■ Pain or pressure behind the eyes1,13

Visit TEDimpact.com to fi nd a TED specialist 
or contact a Horizon Representative 
at 1-855-950-2076.
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