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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.

Issue Date: 08/2019  
Initial U.S. Approval: 2011
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O P IN I O N

From the Chief Optometric Editor

I 
was recently engaged in a, 
let’s say, lively discussion 
with a colleague about 
so-called routine versus 

medical care of the human 
eye and visual system. 

His goal was apparent 
from the get-go: to convince 
me that examining patients 
with myopia, hyperopia, 
regular astigmatism, and/or 
presbyopia is not the same 
as examining patients with a 
“medical condition.”

Because we were at a 
conference, my mind was on 
other things and I didn’t real-
ly have the time for a debate. 
However, I bit the bullet and 
decided to voice my opinion 
when he said something that 
struck a nerve.

 To wit: “You know the 
exam is different when you 

have a nearsighted kid instead 
of someone with glaucoma.” 

I couldn’t help but express 
my opposition by asking him 
a somewhat rhetorical ques-
tion: “Do you check intraocu-
lar pressure and examine the 
optic nerve of a nearsighted 
kid?” His answer, of course, 
was “yes, but . . .” 

By then, I was almost late 
for a meeting. 

So I politely put an end to 
our exchange and went about 
my business. 

As I hurried down the long 
corridors of the conference 
center, I wondered how on 
earth we had gotten on the 
topic. The rest of the day was 
fairly busy, even including a 
working supper, so I didn’t 
give our conversation any 
further thought. 

But when I fi nally climbed 
into my hotel bed that night, 
I began to ruminate on the 
events of the day. 

My thoughts turned almost 
immediately to that conversa-
tion and, naturally, the things 
I might have said came to 
mind—alas, a little too late. 

However, I can say them to 
you now.

Most of us have seen at 
least one patient whose chief 
complaint of blurry vision 
turned out to be caused by a 
brain tumor. 

Thankfully, those cases are 
rare. But what about more 
commonplace diagnoses like 
cataracts and type 2 diabetes? 
They are made by means of 
comprehensive eye examina-
tions all the time. 

Let’s never forget what we 
were taught in optometry 
school: patient history never 
ends.

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

Let's never 
forget what we 
were taught in 
optometry school: 
patient history 
never ends.

EYE EXAMS SHOULD BE 
MORE THAN JUST ROUTINE
A discussion between colleagues reveals 
opposing views on patient care
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And just like that, we’ve entered the dog days of summer! The good news 

is that this month’s coverage is as hot as the record-setting temperatures.

Kicking off the issue is our cover story about the public health 

burden of proliferative diabetic retinopathy. Autumnn Wooten, OD, 

Angelina Tran, OD, and Bhagya Segu, OD, MPH, FAAO, discuss a patient 

case and the screening, treatment, and management of this increasing-

ly prevalent disease.

Also in the Retina section, A. Paul Chous, OD, MA, FAAO, explores 

new therapies for diabetic macular edema that aim to extend the time 

between intravitreal injections. 

Over in Contact Lenses, Brian Pall, OD, MS, FAAO, looks at the impact 

of drug-eluting lenses on ocular surface health and how recent clinical 

trials have evaluated corneal staining changes. 

Glaucoma features an article by Benjamin P. Casella, OD, FAAO, who 

makes the case for greater public literacy about ocular health and points 

to a recent study of online glaucoma searches that shows additional elec-

tronic resources are desperately needed.

Ocular Surface Disease begins with a piece by Euin Cheong, OD, that 

argues for the use of cyclosporine solutions as a second-line treatment 

for allergic conjunctivitis. 

Crystal Brimer, OD, FAAO, and Rachael Wruble, OD, FAAO, round out 

the section discussing the critical need to educate patients about dry eye 

disease and be proactive about managing fl ares.

In Refractive, Diana Chu, OD, addresses Descemet membrane tears 

during cataract surgery and tracking potential postoperative complica-

tions. And Cecelia Koetting, OD, FAAO, reminds optometrists to evert 

patients’ eyelids during cataract and refractive surgery and to take ptosis 

into consideration for more accurate outcomes. 

Finally, Technology features Rebecca Wartman, OD, who explains how 

to navigate the wild world of telehealth in the postpandemic era and 

establish an effi cient telehealth program. 

So fi nd a shady spot—out of that sweltering sun—and enjoy our August 

roundup. Happy reading!

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

PDR public health 
considerations, DME 
therapies, and the Wild 
West of telehealth 
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CONTACT  L ENSES

Impact of drug-
eluting contact 
lenses on ocular 
surface health 
Clinical trials evaluate 
corneal staining changes 
in patients

By Brian Pall, OD, MS, FAAO

During the last decade, research and development of 
ophthalmic drugs have produced exciting new mecha-
nisms of delivery—such as sustained-delivery implants 
and mucus-penetrating nanoparticles—that improve drug 
performance, minimize side effects, and reduce concerns 
about patient compliance with eye drop regimens. 

Contact lenses have been singled out as a promising 
mechanism, with investigations of drug-eluting lenses for 
infection, dry eye disease (DED), glaucoma, and allergies 
all now underway.1

The fi rst drug-eluting contact lens was approved by the 
FDA earlier this year (Acuvue Theravision with Ketotifen 
[Johnson & Johnson Vision]), an etafi lcon A daily dispos-
able that delivers the antihistamine ketotifen commonly 
used in allergy eye drops. 

The effi cacy of the contact lens was comparable to 
that of eye drops.2 Because this is a new drug delivery 
modality, in the course of the clinical studies for this lens, 
my colleagues and I compiled additional data to evaluate 
how the lens affects corneal epithelium integrity over the 
course of long-term daily wear (12 weeks). 

We analyzed 2 clinical trials with identical multisite, 
randomized, controlled designs and more than 500 
patients in total. The results, published recently in Clinical 
and Experimental Optometry, painted a promising picture for 
patients, practitioners, and the future of this modality.3

Advantages of contact lens drug delivery
Chronic use of eye drop medications is known to cause 
conjunctivitis medicamentosa—eyes that are red, irritat-
ed, and burning after continued exposure to the drop’s 
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CONTACT LENSES

ingredients, most notably the preservative.4

The discomfort not only affects patients’ 
daily activities and quality of life, but also 
discourages continued compliance with eye 
drops because patients don’t want to add 
more drops to already irritated eyes.5

When patients have this condition, cor-
neal staining often reveals compromised 
integrity of corneal epithelial cells, signaling 
that treatment must be adjusted to help the 
eye heal and prevent further damage. 

Avoiding harsh chemicals in eyes suscep-
tible to irritation, like those compromised by 
allergies, is particularly important to mini-
mize conjunctivitis medicamentosa. 

Frequent dosing is often necessary 
because eye drops have low bioavailabili-
ty—just 5%-10% of the drug is available to the 
ocular surface6—and are quickly washed out 
by blinking and tearing. 

Drug-eluting contact lenses offer multiple 
benefi ts that can eliminate some of the chal-
lenges associated with eye drops, including: 

» NO PRESERVATIVE 
Medication is incorporated into the lenses 
during the manufacturing process, which also 
includes a sterilization step in an autoclave. 
They therefore require no preservative, such as 

BAK, which degrades junctions between corneal 
epithelial cells. Each lens provides a sterile dose 
of medication. 
» HIGHER RESIDENCE TIME
A drug-eluting contact lens delivers medication 
over several hours, so it has a much higher 
residence time on the ocular surface compared 
to eye drops, which quickly wash away. The 
diffusion-based release profi le of a contact lens 
allows it to provide consistent dosing, rather 
than the frequent dosing required with some 
eye drops.
» EASY ADHERENCE 
When medication is combined with vision 
correction in a comfortable etafi lcon A daily 
disposable contact lens, patients don’t have to 
think about their medication schedule. This is 
a particularly promising advantage for patients 
who have trouble adhering to their schedule.

Ocular surface health with 
a drug-releasing lens 
A drug-eluting contact lens may solve some 
of the problems associated with eye drop 
medications, but for eye care professionals, 
the next logical question is, “What is the 
effect on the ocular surface of wearing a 
medicated lens every day?”

My colleagues and I analyzed data from 
2 identical clinical safety trials that lasted 
12 weeks and enrolled a total of 560 contact 
lens wearers. The test lens was worn by 374 
patients, and a placebo lens by 186 patients. 

Corneal staining with fl uorescein was per-
formed at baseline and then at 1, 4, 8, and 12 
weeks of lens wear. 

At all visits, there was no statistical differ-
ence in staining between the drug-eluting 
lens group and the placebo group (95.86% 
and 95.88% Grade 0, respectively, at 12 
weeks). All staining was mild or trace. 

After 4 weeks of wear, patients in both 
groups exhibited less corneal staining on 
average compared to baseline. 

This noteworthy shift may be attributable 
to patients changing from their regular con-
tact lenses to the new material (etafi lcon A, 
which has a high water content7) and/or wear 
schedule (daily disposable, which removes 
lens cleaning solutions from the equation). 
Compliance with study lens wear was similar 

in both groups (about 92%).
In summary, in well-controlled, 

double-masked clinical trials with a large 
sample size, we can very confi dently con-
clude that this antihistamine-releasing 
contact lens does not signifi cantly impact 
corneal epithelial integrity. 

Integrating this modality 
into practice
Eyes wearing this drug-eluting contact lens 
should not look any different than eyes 
wearing a nonmedicated contact lens—an 
essential factor in the seamless integration 
into a practice of this modality. 

Nothing about the lens fi tting process or 
on-eye evaluation is different. 

Patients simply need a little more educa-
tion about the lenses, and then they can get 
the vision they expect with additional help 
for ocular allergies.

Evidence that the addition of antihis-
tamine did not increase corneal epithelial 
damage relative to standard contact lenses is 
encouraging as we look ahead to more appli-
cations of the drug-eluting modality.

R E F E R E N C E S
1. Barnett M. The coming rise of drug-delivery contact lenses. Rev 
Optom. August 15, 2021. Accessed June 17, 2022. https://www.
reviewofoptometry.com/article/the-coming-rise-of-drugdelivery-
contact-lenses
2. Pall B, Gomes P, Yi F, et al. Management of ocular allergy itch with 
an antihistamine-releasing contact lens. Cornea. 2019;38:713-717. doi: 
10.1097/ICO.0000000000001911
3. Pall B, Sun CK. Evaluation of corneal staining with an 
antihistamine-releasing contact lens. Clin Exp Optom. 2022;1-6. doi: 
10.1080/08164622.2022.2048174
4. Baudouin C, Labbé A, Liang H, Pauly A, Brignole-Baudouin F. 
Preservatives in eyedrops: the good, the bad and the ugly. Prog Retin 
Eye Res. 2010;29(4):312-334. doi: 10.1016/j.preteyeres.2010.03.001
5. Rosin LM, Bell NP. Preservative toxicity in glaucoma medication: 
clinical evaluation of benzalkonium chloride-free 0.5% timolol eye 
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Brian Pall, OD, MS, FAAO, 
is the director of Global Clinical 
Science, Vision Care, at Johnson 
& Johnson Vision, in Jacksonville, 
Florida.
bpall@its.jnj.com

Avoiding harsh
chemicals in eyes
susceptible to
irritation, like those
compromised by
allergies, is 
particularly
important to 
minimize
conjunctivitis
medicamentosa.

Continued from PAGE 8
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Making the case for greater health care literacy 
Glaucoma search study finds online medical resources lack readability

By Benjamin P. Casella, OD, FAAO

Have you ever heard of the Simple Measure of 
Gobbledygook Index (SMOG)? Whether or not 
you have, let’s discuss it. 

A study entitled “Assessment of the 
Readability and Quality of Online Patient 
Education Materials for the Medical 
Treatment of Open-Angle Glaucoma” was 
recently published in BMJ Open Ophthalmology.1

As its title implies, its aim was to determine 
how readable—and understandable—online 
literature is for patients trying to use it. 

Have you ever politely asked a patient not 
to Google his or her disease too much? I have. 
It’s been a rare occurrence; the only instances 
I can recall are of a patient who wanted to 
switch from latanoprost to apple cider vinegar 
as her glaucoma therapy and of another who 
read online that I was not qualifi ed to treat 
eye diseases. 

The truth is that not everyone is able to 
differentiate between useful information and 
information that is not merely useless, but 
also can be detrimental to one’s health.

Of course, the public has access to peer-re-
viewed literature—which is housed by such 
entities as the National Institute of Health—
but most people don’t have the level of literacy 
required to meaningfully digest much of 
that content. Obviously, there is room for 
improvement here.

Back to the aforementioned study. 

The study
As you may have guessed, the study involved 
a Google search. Those of you who, like me, 

read a lot of studies (whether of your own 
volition or because you must) will likely scoff 
at such a methodology. 
However, this is an appropriate method to see 
what our patients are exposed to online. 

The investigators analyzed 3 generic glau-
coma searches and the top 10 Google search 
results for the following glaucoma medica-
tions: timolol, brimonidine, apraclonidine, 
dorzolamide, latanoprost, bimatoprost, travo-
prost, tafl uprost and brinzolamide. 

All websites containing search results were 
analyzed for readability using the Flesch 
Reading Ease Score (FRES), Flesch-Kincaid 
Grade Level (FKGL), Gunning Fog Index (GFI), 
and Simple Measure of Gobbledygook Index 
(SMOG). The websites were also assessed 
using the benchmarks of accountability set 
forth by the Journal of the American Medical 
Association (JAMA).

All in all, 111 articles were analyzed, and 
the investigators concluded that most of the 
online glaucoma content included in the 
study were written at a Grade 6 level that was 
too diffi cult for the online consumer.

Perspective
For some perspective, the American Medical 
Association recommends that patient edu-
cation material be written at a Grade 6 level 
or lower.2 That would be approximately age 
11 or 12. In Great Britain, Health Education 
England advises that patient education mate-
rial be written for an 11-year-old.3

Since the bulk of websites have limited or 
no quality control standards, JAMA set forth a 
series of accountability benchmarks—

authorship, currency, attributions, and 
disclosure—to grade information available for 
public consumption.4

Conclusion
The internet is obviously a great resource 
when used appropriately. It is also readily 
apparent that patients who know more about 
their health conditions and disease states are 
more likely to take ownership of them, which 
in turn probably leads to better compliance 
with medications and other treatments. 

This study points out that there is a vital 
need for greater health care literacy and 
greater online availability of health care 
resources that patients can understand. 
Despite the multitude of inequalities in health 
care, most patients in the US have some sort 
of access to the internet. The websites they 
have access to need to be written at the 
appropriate age level.

R E F E R E N C E S
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3. Health Education England. Health literacy ‘how to’ guide. 
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Benjamin P. Casella, OD, 
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Don’t forget the eyelids in refractive 
and cataract surgery
Considering ptosis helps with accurate measurements and outcomes

By Cecelia Koetting, OD, FAAO, DipABO

When evaluating patients, including consid-
erations for refractive and cataract surgery, 
remember to look at the lids for both pathology 
and position. This can be especially important 
in patients preparing for refractive or cataract 
surgery. Lid ptosis can induce unwanted 
adverse effects and affect measurements, thus 
altering outcomes. 

Ptosis etiology
Acquired blepharoptosis can occur unilaterally 
or bilaterally and is defi ned by abnormal 
drooping of the upper eyelid while in primary 
gaze. This is most commonly caused by the 
stretching or disinsertion of the levator muscle 
in relation to age, known as aponeurotic 
ptosis.1 When evaluating patients, be cautious 
if the ptosis is new onset, unilateral, accompa-
nied by diplopia or reduction in extraocular 
muscle function, or abnormal pupillary 
function. These may indicate that the ptosis is a 
sign of serious underlying neurological disease 
requiring immediate attention.1,2

Patients also may present with the appear-
ance of ptosis. But upon further evaluation, 
clinicians may determine that it is caused by 
dermatochalasis, microphthalmos, brow pto-
sis, hemifacial spasm, or even a superior sulcus 
deformity.2 Prevalence of ptosis is estimated, 
depending on region and study, to affect 4.7% 
to 13.5% of adults.1

Ptosis can be induced during routine intra-
ocular surgery with an incidence ranging from 
7.3% to 21% after cataract surgery.3 Results of 
one study showed that 44.4% of patients who 
had cataract surgery had ptosis at 6 weeks post 
surgery, and a majority resolved without treat-
ment.4,5 In those patients where the ptosis does 
not resolve, the underlying etiology is believed 

to be caused by dehiscence of the levator 
palpebrae superioris from a combination of lid 
edema, bridle sutures, and the lid speculum.3

Visual e� ects of ptosis
Not surprisingly, ptosis can cause signifi cant 
changes in vision, with the most well-estab-
lished being the effect on the visual fi eld. 
Results of numerous studies have shown loss 
of superior visual fi eld greater than 12° or up 
to 24%6-8 Percentage of superior visual fi eld 
loss is inversely correlated to marginal refl ex 
distance –1 (MRD-1), with anything less than 4 
mm resulting in impairment.6-8 With an MRD-1 
of 2 mm, there is a resulting 24% to 30% fi eld 
loss correlating to 12° to 15° degrees of superior 
visual fi eld loss.6

Functionality and safety are major con-
siderations with loss of visual, as each 10% of 
visual fi eld loss corresponds to an 8% higher 
risk of falls in patients 65+ years. In regard to 
contrast sensitivity, improvement has been 
noted with repositioning the upper lid in 
patients with both ptosis and dermatocha-
lasis.9-11 Lid position and pressure create an 
impact on higher-order aberrations (HOA).7,8

Ptotic eyes have been shown to create signif-
icant changes in both anterior and posterior 
corneal HOAs, leading to signifi cant degrada-
tion in visual quality.9,12

Study results also show that upper lid 
changes affect induction of astigmatism. 
One study looked at 58 patients with both 
age-related ptosis (AP) and contact lens–related 
(CLP) ptosis who underwent blepharoplasty.13

Against-the-rule astigmatism was common in 
AP, whereas with-the-rule astigmatism was 
found in those with CLP.13 One month later, 
41% of patients with AP and 13% of patients 
with CLP had a shift in the astigmatism severity 
and type.13

Implications
Because surgery can induce ptosis, and that 
ptosis can affect both measurements and 
outcomes, it is important to take the lids into 
consideration when discussing both refractive 
and cataract surgery. Traditionally, the only 
treatment for ptosis was surgery. But in these 
cases, is it better to do ptosis surgery before or 
after surgery? The concern is that it may be 
exacerbated or regress post surgically. 

Another option is to use topical ocular 
oxymetazoline hydrocholoride 0.1% solu-
tion, which has had positive outcomes with 
improvement in superior visual fi eld loss in 
patients with acquired ptosis.8 This could be 
used prior to refractive and cataract surgery for 
measurements needed for calculations, as well 
as to determine if postop complications are 
second to ptosis. In patients with visual HOA 
and contrast sensitivity complaints, this may 
help decide if they would benefi t from lens 
exchange versus ptosis repair. 

Conclusions
In evaluating patients for surgical referral 
or postsurgical outcomes, start with the lids. 
Ptosis can signifi cantly affect patients beyond 
aesthetics and shouldn't be ignored in even 
the milder cases that aren't usually signifi cant 
enough for surgery. 

Cecelia Koetting, OD, FAAO, 
Diplomat ABO, 
is in practice at Hines Sight in 
Denver, Colorado.
dr.ceceliakoetting@gmail.com

The full article, 
including references, 
can be found online.
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Comanaging tears in Descemet 
membrane during cataract surgery
Postoperative scenario tracks potential complications 

By Diana Chu, OD

When and how does incision-related 
Descemet membrane detachment (DMD) 
occur during cataract surgery? As a coman-
aging medical optometrist, how can you 
successfully comanage this and counsel your 
patient through recovery?

Case report
An 80-year-old man presented with progres-
sive vision loss secondary to bilateral, dense 
nuclear cataracts. He elected to proceed with a 
phacoemulsifi cation cataract extraction. While 
surgery in the left eye was uneventful, the right 
cataract density required high amounts of 
phaco energy to disassemble the nucleus. 

During irrigation and aspiration, as the 
aspiration port was inserted through the cor-
neal incision, a 2-mm central tear was noted 
in the Descemet membrane (DM). A posterior 
intraocular lens (IOL) was implanted, and 
he was treated with an air injection into the 
anterior chamber through a corneal limbal 
paracentesis track. 

At the 1-day postoperative visit, the patient 
presented with signifi cant corneal edema, 
deep endothelial folds, visual acuity (VA) of 
counting fi ngers at 3 feet, and an elevated 
intraocular pressure (IOP) of 55 mm Hg. 

Centrally, DM was separated from the 
posterior corneal stroma by approximately 
1/4th the corneal thickness at the most severe 
parts. The anterior chamber air tamponade 
bubble adhered to the tear of DM and was 
positioned in the superior anterior chamber, 
as expected. 

Given the patient’s IOP, we performed seri-
al tonometry with topical IOP-lowering drops 
and an oral carbonic anhydrase inhibitor over 
the course of an hour and a half. The patient 

was released with a β-blocker/carbonic anhy-
drase inhibitor combination drop dosed twice 
a day.  He was also instructed to follow the 
postsurgical drop regimen of a topical steroid, 
nonsteroidal anti-infl ammatory drug, as well 
as an antibiotic. 

Two days later, the IOP stabilized at 8 mm 
Hg. He stopped the topical IOP-lowering 
drops and continued treatment with the post-
surgical drop regimen, previously mentioned. 

By the 1-week postoperative visit, the air 
bubble had dissolved, although there were 
persistent corneal edema and endothelial 
folds. VA remained at counting fi ngers at 3 
feet.  Pachymetry measured a corneal thick-
ness of 694 µm.

Over the next month, we observed the 
separation of the DMD decrease with each 
subsequent postoperative visit. Considering 
the small area of DMD and the observed 
improvements, we decided to continue 
conservative treatment rather than a second 
surgical intervention (see Figure 1). 

He continued an extended therapy of 
topical steroids, with added instructions of 
sodium chloride hypertonicity ophthalmic 
(Muro 128) 5% solution (Bausch + Lomb) 4 
times a day through the second and third 
postoperative month, to address persistent 
but improving 2+ corneal edema and endo-
thelial folds. 

VA and central corneal thickness gradually 
improved to 20/40 and 590 µm, and the DMD 
totally regressed 5 months after cataract sur-
gery. Mild scarring remained.

The fi nal VA of this patient was 20/40 (as 
compared to the initial preoperative VA of 
20/150). No recurrent DMD was observed 
during the postoperative period, although a 
notable episode of rebound iritis coincided 
with an initial steroid taper

Tears in DM during cataract surgery
Incision-related DMD is a rare but not 
uncommon complication of cataract surgery. 
Surgical trauma is the predisposing factor to 
these cases.

Incidents occur during surgery from 
instrumental friction at the incision site, 
improper incisions (e.g. excessively anterior 
or shelved incisions), too tight or too long 
corneal tunnels, dull blades, engagement of 
DM during IOL implantation, or misuse of the 
irrigation/aspiration devices.  

The severity of the tear is also associated 

Figure 1. At the 3-week postoperative visit, corneal 
cross section imaging via optical coherence 
tomography revealed suffi cient reattachment and a 
persistently edematous cornea. The patient continued 
a treatment course of topical steroids.

1
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with the degree of ultrasonic energy and 
length of time of phacoemulsifi cation—essen-
tially, how thick and dense the cataract is.1-7

Additionally, DMD has been reported as 
a potential complication after iridectomy, 
extracapsular cataract extraction, visco-
canalostomy, trabeculectomy, iridectomy, 
penetrating keratoplasty, and cyclodialysis.1-6

In uncomplicated cataract surgery cases, 
DMD is rare and may have resulted from an 
underlying endothelium disorder rather than 
surgical trauma.8

Recovery and prognosis 
In our case, endothelial dysfunction and 
bullous keratopathy, thankfully, did not occur. 
In most cases, the cornea will eventually 
regain clarity if the remainder of the corneal 
endothelium stays viable. This is attributed to 
corneal endothelial cell hypertrophy, migra-
tion, redistribution, and repopulation.9

The surgeon may opt for observation 
initially or perform air tamponade surgery 
after IOL placement to improve recovery. 
That decision is determined by the extent of 
and associated risk factors during each step 
of surgery. 

Literature mostly describes spontaneous 
resolution of partial or less DM detachment. 
Medical treatment seems to be adequate in 
many cases, but as an appropriate additional 
therapy, surgical intervention options can 
reattach larger DM detachments.

When the DMD area is large or involves a 
signifi cant portion of the central cornea, ini-
tial or secondary sessions of air tamponade 
with room air or 20% sulfur hexafl uoride gas 
injections are indicated. 

If the air tamponade technique fails to 
reattach DM, further penetrating keratoplas-
ty or endothelial keratoplasty are suggested 
to rehabilitate vision and avoid total corneal 
decompensation (Figure 2).10

Conclusion
With most DMD incidences, it’s important 
to have close communication with the sur-
geon to determine the best course of action. 
Although there’s no signifi cant difference in 
the fi nal visual outcome of intervention vs 
observation, surgical intervention typically 

accelerates recovery duration for the patient.  
For DMD with visual axis involvement, if 

DM is separated from the posterior corneal 
stroma by greater than or equal to 1 mm, 
conservative treatment using an extended 
therapy of topical steroids with close observa-
tion proves suffi cient.11

For older patients, exceptionally mature 
cataracts, and/or underlying endothelium 
conditions preexisting surgery, watch closely 
for DMD occurrence during and after surgery 
to ensure an optimal postoperative recovery 
and visual outcome.
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Figure 2. An example of an anterior chamber air tamponade bubble adhering to the tear 
of Descemet membrane and positioning in the superior anterior chamber.12  (Images 
courtesy of Thomas John, MD.)
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Navigating telehealth in a postpandemic era
Establish a program in your practice during this Wild West phase of tech

By Lynda Charters; 
Reviewed by Rebecca Wartman, OD

Telemedicine is not a new concept; it has 
been around for decades but generally 
restricted to use with patients in rural 
areas with no or limited health care practi-
tioners. However, the technology has been 
forced to take great leaps forward during 
the COVID-19 pandemic to meet the eye 
care requirements of patients who were 
isolated. As a result, caregivers have entered 
this Wild West phase of this technology, 
according to Rebecca Wartman, OD, retired 
from private practice in Asheville, North 
Carolina, now working as a consultant; and 
Harvey Richman, OD, in private practice in 
Manasquan, New Jersey.

In optometry, telehealth provides syn-
chronous/asynchronous technologies and 
non–face-to face telehealth (eg, virtual check-
ins, e-visits, and telephone and telehealth 
services) for the eye, adnexa, visual system, 
and related systemic health care services.

However, these capabilities do not replace 
the face-to-face interactions with the doctor 
and patient—telemedicine does not, in and of 
itself, replace the standard of care. 

The current standards of care typically 
require face-to-face interactions in order to 
adequately perform comprehensive ophthal-
mic evaluations. Technologies available are 
not sophisticated enough, at this point, to be 
able to meet state and federal standards of 
care. Specifi cally, services such as refractive 
tests, photographs, and screenings do not 
replace direct contact between the doctor and 
patient because of inherent limitations in the 
technology. Optometrists are bound to abide 
by their respective state laws.

The goals of establishing a telehealth pro-
gram are staff effi ciency, patient compliance 
and convenience, improved access to care, 
streamlined schedule, addressing downtime 

issues, and examining the value of the system 
to the patients, staff, and practice. 

Considerations for use of telehealth
Such considerations include access to care, 
chronic and postacute care management, 
triage for emergencies, and many communi-
cation channels. The bottom line for patients 
who love the technology is the convenience it 
provides. In the 2021 US Telehealth Satisfaction 
Study by J.D. Power, 51% of respondents listed 
convenience as the No. 1 benefi t. This was fol-
lowed closely by safety at 46%, quality of care at 
30%, and their condition being covered by the 
telehealth visit at 28%.1

During the post–COVID-19 period, the rules 
about telehealth are in fl ux regarding who will 
be allowed to offer certain services, when the 
services will be allowed, what payers will par-
ticipate, and what payers will exclude eye care. 
The rules likely will tighten.

Once the dust settles, Wartman advises all 
individuals be educated on benefi ts, including 
staff and patients. In addition, options should 
be provided that include telemedicine visits, 
virtual check-ins, and portal access for any 
questions they may have.

Offi ce staff can be involved in scheduling, 
patient intake, ensuring the timing of visits 
and patient set-up, connectivity, and what to 
do when connectivity fails. Other consider-
ations are that patients must be prioritized 
for telehealth, educated with a script, and 
converted to telehealth. Wartman underscored 
the importance of maintaining a professional 
offi ce appearance during telehealth visits. 
Perhaps the most important is having a backup 
plan for when the technology fails.

The clinically appropriate care provided 
during telehealth visits include glaucoma 
compliance, follow-up of patients with dry 
eye and acute infections, and checkups of 
patients with age-related macular degenera-
tion, among others. 

Dos and don’ts of telehealth
Given the nature of virtual evaluations, 
physicians cannot conduct deep anterior 
segment and posterior segment examina-
tions, refractions, and IOP measurements. 
Physicians can evaluate the anterior segment 
and the pupils to a certain degree, the 
extraocular muscles, and collect history 
symptoms; however, evaluation of the visual 
fi elds is uncertain.

Patients can also conduct an at-home visu-
al acuity test with appropriate instructions 
regarding lighting and distance to the chart. 
Additionally, they can perform Amsler grid 
self-testing at home and measure their IOP 
using the iCare tonometer (iCare Finland Oy) 
and the SENSIMED Triggerfi sh contact lens 
sensor (SENSIMED) to monitor glaucoma. 

Other devices, such as smartphone retinal 
imaging systems and portable vision, color, 
visual fi elds, and contrast sensitivity devices, 
are also available to facilitate examinations. 
Other testing abilities include the pupils, eye 
movements/alignment, penlight anterior 
segment evaluations using a camera, patients’ 
selfi e images, and medical discussions 
that include patient and family questions. 
Physicians should document the length of 
each visit. 

 “Telehealth will become more common 
in our practices and [must] be properly and 
effectively implemented,” Wartman said.

This article is based on Wartman and Richman’s 
lecture titled “Telehealth and remote care: what is 
possible and what is not!,” presented at the Annual 
American Optometric Association (AOA) Optometry’s 
Meeting held June 15-19, 2022, in Chicago, Illinois.

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

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

Subhead 
You have to keep it clean and manage 

the volume in it. And, if doctors are 
on time, it usually works well. But if a 
doctor falls behind, then there might 
be 2 or 3 patients waiting, maybe 4, 
maybe 5, and that also affects the 
parking lot. The longer people wait, 
the more parking spaces you need 
because you don’t turn over the 
parking space. There is a logistical 
challenge to waiting, whether it is 
waiting for a parking spot or waiting 
in a waiting room, and COVID-19 
simplified that because people could 
not wait in the waiting room any 
longer. The parking lot then became 
part of the waiting room. 

Subhead 
I like to think about it as the entire 
journey of health care, from start 
to finish. The waiting room is just 1 
thing out of 50 things in the middle 
of it. We must continue to have the 
health care journey go from end to 
end. 

The biggest way we had to change 
was to figure out [which] parts we 
could do virtually or remotely. How 
could we do those and separate them 
from the office visit? For instance, 
when you pay your co-pay at the front 
desk, there is no reason that can’t 
be done over the phone from home. 
When the nurse or the medical assis-
tant confirms your medications, that 
can happen over the phone. 

Many parts of the in-office visit, if 
we segment them appropriately, can 
be done beforehand at home—wheth-
er it’s chart prep, taking history or 
verifying meds, like I mentioned, or 
even just [asking about] the problem: 
What are you worried about today? 
We can do all of that [beforehand]. If 
you think about it, exam rooms and 
waiting rooms expanded to include 
your home, car, or office. So many 
things we used to do in the exam or 
waiting room now can happen on 
your drive in to see us, at work, or the 
day before at home. 

We have all heard of drive-through 
COVID-19 testing, which really didn’t 
happen before. I got my vaccination 
sitting in my car. Before COVID-19, 
both of those things would have been 
considered highly unprofessional. 
But it became necessary when exam 
and waiting rooms became danger-
ous because of the risk of infection 
and the uncertainty of the virus.

Subhead 
The obvious [thing] is to eliminate 
the amount of time in it. An easy way 
to do that is letting people sit in their 
car until you are ready for them. The 
car becomes the waiting room.  

TITLEBy Andy Kumar 

Data is at the core of every health care deci-
sion, and when shared, improves patients’ 
experience and clinical outcomes. That is why 
a number of regulations, initiatives, and plat-
forms are seeking to unlock siloed data. Payers 
and providers alike want to use medical data to 
enhance coordination of services and reduce 
costs, the two goals of value-based care (VBC). 
They should consider the following strategies.

Partnering for success
When the concept of value-based care 
emerged, only payers were interested in 
ensuring that patient populations were well 
managed. Today, clinicians are also investing 
in VBC via risk-sharing agreements with 
payers. A complete understanding of high-
risk patients and their needs (obtained by 
combining clinical and claims data) is needed 
to reduce overall care costs and provide useful 
patient programs.

By leveraging this rich data set, health 
plans can ensure patients take advantage of 
the programs that suit them best. But because 
gathering, normalizing, and acting on data is 
costly, providers must seek expert guidance 
and use caution when entering into risk-shar-
ing arrangements. Run inefficiently, these 
arrangements can lead to losses.

Considering all the data
Although it is the clinical and claims data that 
are essential for making health care decisions, 
social determinants of health (SDOH)—con-
ditions in the environments where people 
are born, live, learn, work, play, worship, 
and age that affect a wide range of health, 
functioning, and quality-of-life outcomes and 
risks—should also be considered. 

After the Centers for Medicare and Medicaid 
Services (CMS) issued guidance at the begin-
ning of 2021 to drive adoption of strategies that 
address health disparities, clinicians began 
to use SDOH to inform treatment decisions. 
CMS made its decision partly to advance VBC, 
and since then clinicians have been using data 
about such factors as environmental challeng-
es, motivation, and likelihood of adherence to 
stratify patients and tailor interventions.

In April 2022, the CMS  unveiled an action 
plan for driving health equity and providing 
high-quality, affordable health care to all 
Americans. The plan calls for the sharing 
of best practices across states, health care 
facilities, providers, payers, pharmaceutical 
companies, people with lived experience, and 
researchers, among others.

Such a broad perspective enables health 
care decision makers to stimulate program 
participation—and improve outcomes—through 
telehealth visits and ride-share coupons that 
ameliorate transportation barriers, mail-order 
prescriptions that combat nonadherence, 
and higher enrollment in nutrition assistance 
programs so that patients don’t have to choose 
between food and medication.

Integrating the data
Identifying appropriate data sources and 
partnerships is critical to the success of VBC 
and requires the ability to analyze/apply the 
data. While solutions have been proposed to 
ensure data flows smoothly, execution is key.

Every provider organization uses numerous 
systems, and patient data is stored on multiple 
platforms among outside providers, payers, 
billing departments, electronic health record 
systems, laboratories, etc. Interoperability may 
prove difficult, but it's only the first step.

The depth of the data is what matters. To 

really help patients, payers and providers must 
allocate resources that guarantee the right 
care gets to the right people at the right time. 
Meaningful tailored interventions rely entirely 
on access to complete high-quality data.

Closing gaps in care
One of the most important functions of data 
is to reveal gaps in comprehensive care. Once 
a recommended best practice is missed, it is 
difficult to retrospectively fix the problem 
with separate outreach and visits. Identifying 
gaps at the point of care is the ideal way to 
manage patients.

Providers that incorporate best practice rec-
ommendations for specific conditions into the 
regular visit workflow will be the most effective 
at ensuring patients take the required next 
steps. By preparing to-do lists for patients as 
they check in or make the next appointment, 
providers facilitate preventive care and nec-
essary medical procedures. The data prompts, 
the provider facilitates, the patient executes, 
and everyone—including the payer—benefits.

Focusing on the future
As regulation continues to support the 
exchange of health care data, its availability 
will improve. As providers continue to share 
risk, they will use data more to close care gaps 
and address SDOH. And as health systems 
and payers become more aligned, there will 
be greater communication between parties 
about patients and their treatments.

Providers must differentiate themselves, in 
data sharing that promotes a seamless, excep-
tional patient experience.  

LEVERAGING DATA TO  
PROMOTE VALUE-BASED CARE
Clinical and claims data must be in synch to achieve best outcomes

From the pages of 

Andy Kumar is vice president of product 
management for Ciox, a health care data 
management company based in Alpharetta, Georgia.
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Please see Brief Summary of VABYSMO full Prescribing 
Information on the following page.
*Dosing Information:
  In nAMD, the recommended dose for VABYSMO is 6 mg (0.05 mL of 
120 mg/mL solution) IVT Q4W for the first 4 doses, followed by OCT and 
visual acuity evaluations 8 and 12 weeks later to inform whether to extend 
to: 1) Q16W (weeks 28 and 44); 2) Q12W (weeks 24, 36, and 48); or 3) Q8W 
(weeks 20, 28, 36, and 44).

   In DME, the recommended dose for VABYSMO is 6 mg (0.05 mL of 120 mg/
mL solution) IVT Q4W for ≥4 doses until CST is ≤325 µm (by OCT), followed 
by treat-and-extend dosing with 4-week interval extensions or 4- to 8-week 
interval reductions based on CST and visual acuity evaluations through 
week 52. Alternatively, VABYSMO can be administered IVT Q4W for the 
first 6 doses, followed by Q8W dosing over the next 28 weeks. 

   Although VABYSMO may be dosed as frequently as Q4W, additional
efficacy was not demonstrated in most patients when VABYSMO was dosed 
Q4W vs Q8W. Some patients may need Q4W dosing after the first 4 doses. 
Patients should be assessed regularly and the dosing regimen reevaluated 
after the first year.

   CST=central subfield thickness; IVT=intravitreal; OCT=optical coherence 
tomography; Q4W=every 4 weeks; Q8W=every 8 weeks; Q12W=every 12 
weeks; Q16W=every 16 weeks. 

   References: 1. VABYSMO [package insert]. South San Francisco, CA: 
Genentech, Inc; 2022. 2. Beovu® (brolucizumab) [package insert]. East 
Hanover, NJ: Novartis; 2020. 3. Eylea® (aflibercept) [package insert]. 
Tarrytown, NY: Regeneron Pharmaceuticals, Inc; 2021. 4. LUCENTIS®

(ranibizumab) [package insert]. South San Francisco, CA: Genentech, Inc; 
2018. 5. SUSVIMOTM (ranibizumab injection) [package insert]. South San 
Francisco, CA: Genentech, Inc; 2022.

INDICATIONS

VABYSMO (faricimab-svoa) is a vascular endothelial growth factor 
(VEGF) inhibitor and angiopoietin-2 (Ang-2) inhibitor indicated 
for the treatment of patients with Neovascular (Wet) Age-Related 
Macular Degeneration (nAMD) and Diabetic Macular Edema (DME).

IMPORTANT SAFETY INFORMATION
Contraindications
VABYSMO is contraindicated in patients with ocular or periocular 
inflammation, in patients with active intraocular inflammation, 
and in patients with known hypersensitivity to faricimab or any 
of the excipients in VABYSMO.
Warnings and Precautions
•  Endophthalmitis and retinal detachments may occur following 
intravitreal injections. Patients should be instructed to report any 
symptoms suggestive of endophthalmitis or retinal detachment 
without delay, to permit prompt and appropriate management. 

•  Increases in intraocular pressure have been seen within 60 
minutes of an intravitreal injection. 

•  There is a potential risk of arterial thromboembolic events 
(ATEs) associated with VEGF inhibition. 

Adverse Reactions
The most common adverse reaction (≥5%) reported in patients 
receiving VABYSMO was conjunctival hemorrhage (7%).
You may report side effects to the FDA at (800) FDA-1088 or 
www.fda.gov/medwatch. You may also report side effects to 
Genentech at (888) 835-2555.

WHERE 2 WORLDS MEET

VABYSMO is a registered trademark of Genentech, Inc., and the VABYSMO logo is a trademark 
of Genentech, Inc. ©2022 Genentech, Inc. 1 DNA Way, South San Francisco, CA 94080-4990. 
All rights reserved. M-US-00013122(v2.0) 07/22

VABYSMO Is the First IVT Injection Approved for 
Q4W-Q16W Dosing Intervals in nAMD and DME1-4*

The First and Only Dual-Pathway Inhibitor in Retinal Disease1-5
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1 INDICATIONS AND USAGE 
VABYSMO is a vascular endothelial growth factor (VEGF) and 
angiopoietin 2 (Ang-2) inhibitor indicated for the treatment of 
patients with:
1.1 Neovascular (wet) Age-Related Macular Degeneration 
(nAMD)
1.2 Diabetic Macular Edema (DME)

4  CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
VABYSMO is contraindicated in patients with ocular or periocular 
infections.
4.2 Active Intraocular Inflammation
VABYSMO is contraindicated in patients with active intraocular 
inflammation.
4.3 Hypersensitivity
VABYSMO is contraindicated in patients with known hypersensitivity 
to faricimab or any of the excipients in VABYSMO. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, erythema, or 
severe intraocular inflammation.

5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections have been associated with endophthalmitis 
and retinal detachments [see Adverse Reactions (6.1)]. Proper 
aseptic injection techniques must always be used when 
administering VABYSMO. Patients should be instructed to report 
any symptoms suggestive of endophthalmitis or retinal detachment 
without delay, to permit prompt and appropriate management [see 
Dosage and Administration (2.6) and Patient Counseling Information 
(17)].
5.2 Increase in Intraocular Pressure
Transient increases in intraocular pressure (IOP) have been seen 
within 60 minutes of intravitreal injection, including with VABYSMO 
[see Adverse Reactions (6.1)]. IOP and the perfusion of the optic 
nerve head should be monitored and managed appropriately [see 
Dosage and Administration (2.6)].
5.3 Thromboembolic Events
Although there was a low rate of arterial thromboembolic events 
(ATEs) observed in the VABYSMO clinical trials, there is a potential 
risk of ATEs following intravitreal use of VEGF inhibitors. ATEs are 
defined as nonfatal stroke, nonfatal myocardial infarction, or 
vascular death (including deaths of unknown cause).
The incidence of reported ATEs in the nAMD studies during the 
first year was 1% (7 out of 664) in patients treated with VABYSMO 
compared with 1% (6 out of 662) in patients treated with aflibercept 
[see Clinical Studies (14.1)].
The incidence of reported ATEs in the DME studies during the first 
year was 2% (25 out of 1,262) in patients treated with VABYSMO 
compared with 2% (14 out of 625) in patients treated with 
aflibercept [see Clinical Studies (14.2)].

6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described 
elsewhere in the labeling:
•  Hypersensitivity [see Contraindications (4)]
•  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 Trial 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.
The data described below reflect exposure to VABYSMO in 1,926 
patients, which constituted the safety population in four Phase 3 
studies [see Clinical Studies (14.1, 14.2)].

VABYSMO™ (faricimab-svoa) injection, for intravitreal use
This is a brief summary. Before prescribing, please refer to the full 
Prescribing Information

 Table 1:  Common Adverse Reactions (≥ 1%)

Adverse 
Reactions

VABYSMO
 

Active Control 
(aflibercept) 

AMD 
N=664

DME 
N=1262

AMD 
N=622

DME 
N=625

Conjunctival 
hemorrhage 7% 7% 8% 6%

Vitreous 
floaters 3% 3% 2% 2%

Retinal 
pigment 
epithelial 
teara

3% 1%

Intraocular 
pressure 
increased

3% 3% 2% 2%

Eye pain 3% 2% 3% 3%
Intraocular 
inflammationb 2% 1% 1% 1%

Eye irritation 1% 1% < 1% 1%
Ocular 
discomfort 1% 1% < 1% < 1%

Vitreous 
hemorrhage < 1% 1% 1% < 1%

aAMD only
bIncluding iridocyclitis, iritis, uveitis, vitritis

Less common adverse reactions reported in < 1% of the patients 
treated with VABYSMO were corneal abrasion, eye pruritus, 
lacrimation increased, ocular hyperemia, blurred vision, eye 
irritation, sensation of foreign body, endophthalmitis, visual acuity 
reduced transiently, retinal tear and rhegmatogenous retinal 
detachment.
6.2 Immunogenicity
The immunogenicity of VABYSMO was evaluated in plasma samples. 
The immunogenicity data reflect the percentage of patients whose 
test results were considered positive for antibodies to VABYSMO 
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 VABYSMO with the incidence of 
antibodies to other products may be misleading.
There is a potential for an immune response in patients treated 
with VABYSMO. In the nAMD and DME studies, the pre-treatment 
incidence of anti-faricimab antibodies was approximately 1.8% 
and 0.8%, respectively. After initiation of dosing, anti-faricimab 
antibodies were detected in approximately 10.4% and 8.4% of 
patients with nAMD and DME respectively, treated with VABYSMO 
across studies and across treatment groups. As with all therapeutic 
proteins, there is a potential for immunogenicity with VABYSMO.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of VABYSMO 
administration in pregnant women.
Administration of VABYSMO to pregnant monkeys throughout 
the period of organogenesis resulted in an increased incidence of 
abortions at intravenous (IV) doses 158 times the human exposure 
(based on Cmax) of the maximum recommended human dose [see 
Animal Data]. Based on the mechanism of action of VEGF and 
Ang-2 inhibitors, there is a potential risk to female reproductive 
capacity, and to embryo-fetal development. VABYSMO should not 
be used during pregnancy unless the potential benefit to the patient 
outweighs the potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, and 
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 is 2%-4% and of miscarriage is 15%-20% of clinically 
recognized pregnancies.
Data
Animal Data
An embryo fetal developmental toxicity study was performed 
on pregnant cynomolgus monkeys. Pregnant animals received 5 
weekly IV injections of VABYSMO starting on day 20 of gestation 
at 1 or 3 mg/kg. A non-dose dependent increase in pregnancy 
loss (abortions) was observed at both doses evaluated. Serum 
exposure (Cmax) in pregnant monkeys at the low dose of 1 mg/kg 
was 158 times the human exposure at the maximum recommended 
intravitreal dose of 6 mg once every 4 weeks. A no observed adverse 
effect level (NOAEL) was not identified in this study.

8.2 Lactation
Risk Summary
There is no information regarding the presence of faricimab in 
human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production. Many drugs are transferred in 
human milk with the potential for absorption and adverse reactions 
in the breastfed child.
The developmental and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for VABYSMO and 
any potential adverse effects on the breastfed child from VABYSMO.
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 following the last dose of VABYSMO.
Infertility
No studies on the effects of faricimab on human fertility have 
been conducted and it is not known whether faricimab can 
affect reproduction capacity. Based on the mechanism of action, 
treatment with VABYSMO may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and efficacy of VABYSMO in pediatric patients have not 
been established.
8.5 Geriatric Use
In the four clinical studies, approximately 60% (1,149/1,929) of 
patients randomized to treatment with VABYSMO were ≥ 65 years 
of age. No significant differences in efficacy or safety of faricimab 
were seen with increasing age in these studies. No dose adjustment 
is required in patients 65 years and above.

17 PATIENT COUNSELING INFORMATION
Advise patients that in the days following VABYSMO administration, 
patients are at risk of developing endophthalmitis. If the eye 
becomes red, sensitive to light, painful, or develops a change 
in vision, advise the patient to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5)].
Patients may experience temporary visual disturbances after 
an intravitreal injection with VABYSMO and the associated eye 
examinations [see Adverse Reactions (6)]. Advise patients not 
to drive or use machinery until visual function has recovered 
sufficiently.

VABYSMO™ [faricimab-svoa] 
Manufactured by:
Genentech, Inc.
A Member of the Roche Group 
1 DNA Way
South San Francisco, CA 94080-4990 
U.S. License No.: 1048
 
VABYSMO is a trademark of Genentech, Inc.
©2022 Genentech, Inc.  
M-US-00013249(v1.0) 2/22
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R E T I NA

By Autumnn Wooten, OD, Angelina Tran, 
OD, and Bhagya Segu, OD, MPH, FAAO

Diabetic retinopathy (DR) is one of the 
leading causes of morbidity and vision loss 
worldwide, and its diagnosis is based on vas-
cular irregularities found in the retina upon 
clinical examination. The disease is divided 
into nonproliferative diabetic retinopathy 
(NPDR) and proliferative diabetic retinopa-
thy (PDR).1

PDR occurs in less than 2% of patients 
with type 2 diabetes within 5 years of diag-
nosis.2 The incidence of diabetes and related 
complications is disproportionately higher in 
minority populations.

NPDR is further categorized into 4 stages: 
mild, moderate, severe, and very severe. 
Diabetic macular edema (DME), a compli-
cation characterized by abnormal leakage 
and accumulation of fl uid affecting central 

vision, can occur in any stage. There is a 
strong correlation between chronic hyper-
glycemia and the development of DR. The 
pathophysiology of microvascular damage is 
unclear, with many biochemical processes 
cited as the cause.3

Minority populations experience high-
er rates of microvascular complications 
compared to Caucasian adults. The esti-
mated prevalence of DR is 38.8% in African 
Americans; Hispanic, 31%; and non-Hispanic 
White, 26.4%.4 The incidence of such com-
plications as cardiovascular and cerebrovas-
cular diseases is also higher in ethnic and 
minority populations.  

DR is managed with anti-vascular endo-
thelial growth factor (anti-VEGF), panretinal 
photocoagulation (PRP), and vitrectomy. 
These treatments aim to reduce new vessel 
growth (neovascularization), decrease 
swelling (ie, macular edema), and eliminate 

vitreous hemorrhages, respectively.5 Patient 
education about blood sugar control is also 
extremely important in preventing recur-
rence of retinopathy. 

The global prevalence of DR is 22.27%: 
6.17% of these cases threaten vision and 
4.07% involve clinically signifi cant macular 
edema (CSME).6  South Asian, African, Latin 
American, and individuals of indigenous 
descent have a higher incidence of DR, 
vision-threatening DR, and CSME than 
Caucasian individuals.7

In mild cases of DR, patients may be 
asymptomatic, and signs are only noted 
upon fundus examination. In more severe 
cases, symptoms include blurry vision, 
central metamorphopsia, fl oaters, and acute 
vision loss. 

DR is a microvascular disease primarily 
caused by the metabolic impact of chronic 
hyperglycemia, and theories abound as to 
its pathophysiology. Severity depends on 
the type of diabetes mellitus, time since 
onset, glycemic control status, and pres-
ence of smoking and comorbidities like 
hypertension, chronic kidney disease, and 
hyperlipidemia. 

Type I DM is a genetic disorder in which 
insulin is not produced. In type II DM, the 
pancreas cannot produce enough insulin, 
or the insulin does not function optimally.8

The blood-retinal barrier is disrupted in DR, 
which leads to leakage and degradation of 
the neurovascular unit in the retina. 

Vascular endothelial growth factor (VEGF) 
also plays a role in blood vessel leakage. 
The molecular processes involved include 
the polyol pathway, advanced glycation 
end-product formation, protein kinase C 
activation, renin-angiotensin aldosterone 
system activation, oxidative stress, and loss 

R E T I NA

PDR: public health considerations  
Proper screenings, treatment, management are needed 

for this increasingly prevalent disease 

TABLE. DIABETIC RETINOPATHY SEVERITY SCALE
Findings Severity

No abnormalities No apparent retinopathy

Microaneurysms only Mild NPDR

More than mild but less than severe NPDR, can have cotton wool 
spots and venous beading Moderate NPDR

Follows the 4-2-1 rule: intraretinal hemorrhages and 
microaneurysms in all 4 retinal quadrants, venous beading in 2 
or more quadrants, or intraretinal microvascular abnormalities 
(IRMA) in 1 or more quadrant

Severe NPDR

Greater than or equal to 2 criteria from severe NPDR without signs 
of neovascularization Very severe NPR

Neovascularization of the iris, angle, optic disc, or elsewhere in the 
retina, and/or vitreous/preretinal hemorrhages Proliferative DR
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of pericyte function.2,9,10

Pericytes are specialized mesenchymal 
cells within capillaries that regulate vascular 
tone and perfusion pressure. The connection 
between pericytes and endothelial cells may 
be disrupted by a thickening of the basement 
membrane, hyperglycemia, advanced glycation 
end-product formation, and hypoxia leading to 
pericyte apoptosis and neovascularization.10

DR can occur unilaterally or bilaterally 
and presents with any HbA1c level. Clinical 
fi ndings in NPDR include microaneurysms, 
retinal hemorrhages, venous caliber chang-
es, cotton wool spots, and microvascular 
abnormalities. According to the Modifi ed 
Airlie House Classifi cation, DR can be prolif-
erative and nonproliferative (Table). 

Categorization
Within nonproliferative retinopathy, there are 
mild, moderate, severe, and very severe cate-
gories. Mild NPDR consists of microaneurysms 
only. Moderate involves more than microan-
eurysms but is less than severe NPDR; eyes will 
show an increase in IRH, microaneurysms, 
hard exudates, and cotton wool spots (CWS). 

Severe NPDR follows the 4-2-1 rule: 
IRH and microaneurysms in all 4 retinal 
quadrants, venous beading in 2 or more 

quadrants, and intraretinal microvascular 
abnormalities (IRMA) in 1 or more quad-
rants. Very severe NPDR is greater than or 
equal to 2 criteria from severe NPDR without 
signs of neovascularization. 

PDR is characterized by neovascular-
ization of the iris angle (rubeosis iridis), 
optic disc, or elsewhere and preretinal 
and vitreous hemorrhages.11 PDR may also 
involve vitreous or preretinal hemorrhages. 
High risk characteristics are the presence of 
neovascularization elsewhere (NVE), neovas-
cularization of the disc (NVD), and vitreous 
or preretinal hemorrhage.12

CSME develops owing to a breakdown in 
the blood-retinal barrier and can present 
at any stage of DR.13 The Early Treatment 
Diabetic Retinopathy Study (ETDRS) classi-
fi ed CSME as retinal thickening within 
500 µm of the foveal center, retinal exudates 
within 500 µm of the foveal center with 
adjacent thickening, and retinal thickening 
greater than 1 disc diameter in size within 1 
disc diameter of the foveal center.14

Given the prevalent use of OCT to investi-
gate macular edema, many practitioners no 
longer adhere to a strict ETDRS criteria for 
CSME but opt to describe DME as central and 
noncentral.

Depending on the location of the edema 
and its effect on visual acuity, the clinician 
decides whether it is best to treat promptly 
or to monitor closely. 

Di� erential diagnosis 
Differentials of PDR include hypertensive 
retinopathy, sickle cell retinopathy, central 
retinal artery or vein occlusions, and branch 
retinal vein occlusions. Hypertensive 
retinopathy is associated with high blood 
pressure and ocular signs such as fl ame 
hemorrhages, artery tortuosity, arteriove-
nous nicking, and papilledema. 

Sickle cell retinopathy can occur in 
patients affected by sickle cell and includes 
“sea fans” of neovascularization. Left 
untreated, sea fans can lead to retinal 
detachment. Retinal vein and artery occlu-
sions are caused by blockages like thrombus 
and emboli and may be associated with both 
diabetic and hypertensive retinopathy.15

Treatment and management 
Diabetic macular edema 
Treatment of vision-threatening DME 
includes anti-VEGF agents, FDA-approved 
ranibizumab (Lucentis, Roche), and afl iber-
cept (Eylea, Regeneron). Bevacizumab 
(Avastin, Roche) is used off-label as another 
treatment option. Anti-VEGF is the fi rst-line 
treatment for DME involving the fovea.16

Other treatment options are focal/grid laser 
photocoagulation and intraocular steroids. 

Dexamethasone (Ozurdex, Allergan) is a 
vitreous implant that slowly releases steroids 
to reduce infl ammation associated with mac-
ular edema. Its side effects include cataract 
progression and IOP elevation.17 Depending 
on visual acuity, observation is an appropri-
ate management for noncentral DME.15,16 

Proliferative diabetic retinopathy 
PRP has been proven to be an effective PDR 
treatment that decreases the risk of severe 
vision loss. PRP is theorized to improve 
retinal oxygenation by eliminating areas of 
hypoxic retina. Anti-VEGF can be used in 
combination with PRP, with or without pars 
plana vitrectomy (PPV). PPV is indicated in 
cases of dense vitreous hemorrhage, trac-
tion, and severe retinal neovascularization.18

Systemic blood glucose control 
Blood glucose control is extremely important 
in reducing the risk of diabetic compli-
cations and comorbidities such as kidney 
disease, retinopathy, stroke, and heart 
failure. It is vital to communicate these risks 
to patients and coordinate care with their 
primary care providers and endocrinologists. 

Current research suggests that rapid 
decreases in blood glucose can lead to early 
worsening of DR. Rapid decrease in blood 

13%
OF THE US 

POPULATION
HAS DIABETES

Estimated prevalence of 
diabetic retinopathy:

AFRICAN AMERICAN   38.8% 
HISPANIC   31%

NON-HISPANIC WHITE   26.4% 

The incidence of 
diabetes and related 
complications is 
disproportionately higher 
in minority populations.
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By Autumn Wooten, OD; Angelina Tran, OD, 
FAAO; and Bhagya Segu, OD, MPH, FAAO

A 53-year-old Hispanic male presented to the 
Veterans Affairs eye clinic for a comprehensive 
diabetic eye exam with a chief complaint of blurry 
vision without correction. The patient’s ocular histo-
ry was signifi cant for severe nonproliferative diabet-
ic retinopathy (NPDR) in the right eye (OD) and mild 
NPDR in the left eye (OS), which had been diagnosed 
4 years previously at his last eye exam. 

The patient had a medical history of type 2 diabe-
tes mellitus (diagnosed approximately 10 years earli-
er), stage 4 chronic kidney disease, hyperlipidemia, 
and benign hypertension. His systemic medications 
were empaglifl ozin, insulin, furosemide, atorvas-
tatin, amlodipine, carvedilol, and losartan. He had 
been on dialysis for the past year. He was allergic 
to lisinopril and had never used any tobacco 
products. His most recent hemoglobin A1c was 9.3% 
(compared to 12.3% 3 months prior), and his blood 
glucose ranged from a high of 349 mg/dL to a low of 
197 mg/dL (Table 1).  

The best correct visual acuities (BCVA) on exam-
ination were 20/200 OD, 20/40 OS. In contrast, BCVA 
at his last eye exam had been 20/25 OD, OS. Pupils 
were equal, round, and reactive to light, with no 
signs of a relative afferent pupillary defect. 

Extraocular motilities were unrestricted, and 
confrontation visual fi elds were full OD, OS. 
Intraocular pressures (IOP) with Goldmann appla-
nation tonometry were 18 mm Hg OD, OS. Anterior 
segment of the eyes revealed iris neovascularization 
(NVI) near the pupillary border in OU.

Dilated fundus examination revealed 1+ nuclear 
sclerosis, 1+ anterior cortical spoking, and 2+ pos-
terior capsular cataracts OU. The optic nerves were 
0.40 round with healthy rim tissue OD, OS, without 
neovascularization of the disc (NVD). Clinically sig-
nifi cant macular edema (CSME), exudates, microan-
eurysms, and dot/blot intraretinal hemorrhages 

were noted within the macula OU. 
Neovascularization elsewhere (NVE), exudates, 

microaneurysms, dot-blot hemorrhages, and cotton 
wools spots were scattered within all 4 quadrants of 
the posterior pole (Figure 1). Spectral domain optical 
coherence tomography (SD-OCT) of the macula 
showed scattered exudates and diffuse areas of 
intraretinal (IRF) and subretinal fl uid (SRF) OD, and a 
large central area of SRF, diffuse SRF and IRF inferior 
and superior to the fovea with multiple intraretinal 
hemorrhages (IRH) and exudates OS (Figure 2). 

The patient was diagnosed with PDR and CSME 
OU. His blood pressure was 170/94 right arm sitting 
in offi ce (Table 2). These fi ndings were discussed 
with a retina specialist, and the patient was admin-
istered afl ibercept (Eylea, Regeneron) intravitreal 
injections OU on the same day.

Follow-up visits
The patient returned every 4 weeks for afl ibercept 
injections with PRP OD performed within the fi rst 
month (as of 2/2022, the patient is still receiving 
injections). At his most recent follow-up, BCVA was 
20/50-1 OD, 20/150 OS, and both the NVI and NVE 
had regressed. The macular edema improved, as 
shown in the SD-OCT macula images (Figures 1-3). 
PRP was to be performed at a future visit OS.

CASE STUDY: 
Patient presents with severe PDR history 

Table 1. Patient’s hemoglobin A1c (HbA1c) over time.

Date HbA1c (%) Glucose (mg/dL) 

Mar 2, 2020 13.8% 349

July 1, 2021 12.3% 306

Sep 8, 2021 10.0% 240 

Nov 16, 2021 8.5% 197

Feb 22, 2022 11.7% 289 

Table 2. Patient’s blood pressure over time.

Date Blood pressure (mm Hg)
Sep 27, 2021 170/94 

Oct 18, 2021 171/80 

Nov 23, 2021 171/75 

Dec 27, 2021 175/83 

Feb 28, 2022 165/75

Mar 9, 2022 155/70

Figure 1. A. and B. Fundus photographs of the right 
(a) and left (b) eyes at fi rst visit. Note the diffuse 
retinal hemorrhages scattered throughout all 4 
quadrants in both eyes. 
Figure 2. Spectral domain-optical coherence 
tomography (SD-OCT) of the macular region in the 
right (OD) and left (OS) eyes depicting intraretinal 
and subretinal fl uid.
Figure 3. SD-OCT of the macular region in the 
right (OD) and left (OS) eyes after 1-5 rounds of 
afl ibercept. 
(All images courtesy of Michael E. DeBakey VA Medical Center)
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glucose can be induced with blood pressure 
control, changes in osmotic pressure, and 
diabetic treatment like insulin therapy. 
The osmotic pressure hypothesis states that 
water moves from high to low pressure 
levels, such as small vessels within the eye, 
with rapid drops in HbA1c, thereby exacer-
bating retinopathy. 

One retrospective study of retinal images 
in patients with type 2 diabetes who partic-
ipated in the Diabetes Program at Harbor-
UCLA Medical Center in West Carson, 
California, demonstrated that a decrease in 
HbA1c of 4% over a 13-month period resulted 
in worsening of retinopathy by 23% as com-
pared to the control group. 

The patient discussed in the case report
had a 3.8% decrease in HbA1c level over a 
5-month period, from July 2021 to November 
2021 (Table 1). It is hypothesized that inten-
sive HbA1c control over a short time period 
can worsen DR. Worsening, in these cases, 
is defi ned as the appearance of cotton wool 
spots, soft exudates, hemes, and intraretinal 
microvascular abnormalities. The mecha-
nism behind worsening includes microvas-
cular perfusion abnormalities, insuffi cient 
blood supply to arteriosclerotic vessels, and 
impaired autoregulation.19

The Diabetes Control and Complications 
Trial (DCCT) states that vigorous glycemic 
control reduces the incidence and pro-
gression of diabetic complications in type 1 
diabetes. There is uncertainty about whether 
this is true for type 2 diabetes, as research 
has shown intensive control can lead to 
hyperinsulinemia, increased hypoglycemia, 
and weight gain.20

Research conducted by the United 
Kingdom Prospective Diabetes Study (UKDPS) 
provided guidelines for the management of 
type 2 diabetes. It found that lowering blood 
glucose reduces the incidence of microvascu-
lar complications in type 2 diabetes and that 
blood pressure control helps reduce rates of 
cardiovascular complications.21

The Action to Control Cardiovascular 
Risk in Diabetes (ACCORD) trial showed that 
intensive therapy to reduced HbA1c levels 
for 3.5 years increased mortality rates and 
did not reduce cardiovascular events in 
patients with type 2 diabetes. However, it  
did delay albuminuria onset and some eye 
complications. ACCORD also showed that 
targeted blood pressure control of less than 
120 mm Hg versus less than 140 mm Hg did 
not reduce the rate of fatal and nonfatal 
cardiovascular events.22

Systemic comorbidities 
impacting DR progression
A variety of diabetic comorbidities exist, 
including retinopathy, obesity, cardiovas-
cular disease, kidney disease, neuropathy, 
nephropathy, metabolic syndrome, neovas-
cular glaucoma, and cataracts. 

The patient in this case had retinopathy, 
early cataracts, chronic kidney disease, 
hypertension, and hyperlipidemia. Impaired 
glucose tolerance is shown to be associated 
with increased risk of cardiovascular com-
plications. Treatment of both high blood 
glucose and blood pressure in patients with 
glomerular hyperfi ltration can decrease the 
risk of kidney damage.23

Public health outreach 
and education 
In the US, DR disproportionately affects 
racial and ethnic minorities and people 
of lower socioeconomic status. About 13% 
of the US population has diabetes; of that 
group, 14.7% are Indian American/Alaska 
Native, 12.5% are Hispanic, 11.7% are African 
American, 9.2% are non-Hispanic Asian, and 
7.5% are non-Hispanic White.14

African Americans and Hispanic adults 
also have higher rates of retinopathy and 
poor glycemic control than non-Hispanic 

Whites. Microvascular complications like 
retinopathy, nephropathy, and lower 
extremity amputations also occur more fre-
quently in minorities.  

Studies show that minority patients are 
less likely to obtain preventive diabetic care 
like annual exams and screenings.15 Current 
research aims to better understand the dif-
ferences in incidence rates between different 
ethnic groups.

Social and economic issues, transporta-
tion diffi culties, and lack of health literacy 
can be barriers to health care for minorities. 
And patients of lower socioeconomic status 
are less likely to access prevention services 
owing to language barriers, rejection of care, 
and distrust of the medical system. 

In one study by Walter et al, only 36% of 
African American patients had heard of reti-
nopathy, and only 8% described it accurately. 
Patient education is of great importance in 
order to decrease rates of diabetes and dia-
betic complications.24

Conclusion 
The prevalence of diabetes continues to 
increase at an exponential rate around 
the world. To prevent vision loss, eye-care 
providers must advocate for annual exams to 
monitor diabetic changes and initiate proper 
treatment and management.

Autumnn Wooten, OD, 
is a primary care/ocular disease 
resident at the Michael E. DeBakey 
Veterans Affairs Medical Center in 
Houston, Texas.
autumnnw93@gmail.com 

Angelina Tran, OD, 
is an attending optometrist at the Michael E. 
DeBakey Veterans Affairs Medical Center in 
Houston, Texas.
atranopt@gmail.com

Bhagya Segu, OD, MPH, FAAO,
is affiliated with the Michael E. DeBakey Veterans 
Affairs Medical Center in Houston, Texas.
Bhagya.segu1@va.gov

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

Social and economic 
issues, transportation 
di�  culties, and lack 
of health literacy can 
be barriers to health 
care for minorities.
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It’s not your grandparents’ anti-VEGF therapy 
New DME treatments aim to extend time between intravitreal injections

By A. Paul Chous, MA, OD, FAAO

Therapies that block VEGF have become the 
mainstay of interventional treatment for ret-
inal vascular disorders including neovascular 
age-related macular degeneration (nvAMD), 
diabetic macular edema (DME), and retinal 
venous occlusive disease.1

Over the past few years, intravitreal anti-
VEGF therapy (AVT) has been shown to be very 
effective for patients with diabetic retinopa-
thy (DR), reducing its severity and subsequent 
vision-threatening complications such as 
proliferative diabetic retinopathy (PDR) 
and anterior segment neovascularization in 
patients with nonproliferative DR,2 as well 
as center-involved diabetic macular edema 
(CI-DME).3

Clinical trials
In January, the FDA approved faricimab 
(Vabysmo, Genentech) to treat DME and 
nvAMD.4 It joins ranibizumab (Lucentis, 
Genentech) and afl ibercept (Eylea, 
Regeneron) for this indication, although it is 
not yet approved for treating DR in isolation. 
Faricimab is a bispecifi c monoclonal antibody 
targeted against both VEGF-A and angiopoie-
tin-2 receptors. In the RHINE (NCT03622593) 
and YOSEMITE (NCT03622580) trials, 
faricimab demonstrated noninferiority 
compared with afl ibercept against CI-DME 
in terms of vision gained and reduction in 
central retinal thickness. 

Trial participants randomly assigned to 
take faricimab gained 1 ETDRS letter and 
20 to 30 µm additional reduction in optical 
coherence tomography (OCT), central sub-
fi eld thickness (CST) at 1 year, and these gains 
were sustained at 2 years.4 Moreover, 70% of 
participants taking faricimab were able to 
extend the time between injections to 12 or 
more weeks (50% were able to extend to 16 
weeks), compared with 30% of participants 

taking afl ibercept, thus reducing the burden 
of treatment. 

In year 2, 80% of eyes were able to extend 
treatment intervals to 12 or more weeks with 
faricimab.5 No new safety signals were seen 
in roughly 900 participants in each arm, but 
it is worth noting that 5 eyes in the faricimab 
group versus 1 eye in the afl ibercept group 
experienced a retinal artery occlusion, vein 
occlusion, or other retinal embolic event—
though none of these were associated with 
infl ammation/vasculitis.

Brolucizumab (Beovu, Novartis) is anoth-
er AVT monoclonal antibody previously 
approved for nvAMD. Unfortunately, postap-
proval analysis showed a small but defi nite 
increased risk of intraocular infl ammation 
(IOI) and/or retinal vascular occlusion (RO), 
with an overall incidence of 2.4%. Risk was 
substantially higher in patients who had IOI/
RO within 12 months of drug initiation.6

Novartis is currently seeking approval for 
brolucizumab in patients with DME based 
on results from the KESTREL (NCT03481634) 
and KITE (NCT03481660) studies showing 
noninferiority compared with afl ibercept. 
More than 50% of participants achieved every 
12-week dosing. Further, the incidence of IOI/
RO was lower than what was seen in patients 
with nvAMD, but was still higher than those 
with afl ibercept (4.1% for brolucizumab versus 
1% afl ibercept).7 

AVTs/AAVs
One goal of these newer therapies is extend-
ing the time between intravitreal injections 
required to maintain both absence of disease 
activity and vision gains, given the relatively 
short half-life of current AVT. Gene therapy 
introduces genetic material into patients’ 
cells to compensate for faulty genes or deliver 
therapeutic transgenes capable of producing 
therapeutic molecules.8

In diabetic retinal disease, 

adenovirus-associated vectors (AAVs) 
modifi ed to produce anti-VEGF and other 
antiangiogenic or neurovascular-protective 
molecules are implanted within the vitreous, 
sub-retinal pigment epithelium (RPE), or 
suprachoroidal space. 

Animal trials have shown success, and 
results from a 1 phase II human trial showed 
improvement in DR severity sans DME at 6 
months,9 whereas another trial in partici-
pants with CI-DME was terminated early due 
to safety concerns that included hypotony, 
infl ammation, and vision loss.10 Retina 
specialists are optimistic that AAVs hold great 
promise for both DR/DME and AMD. 

Beyond VEGF
Another pathway distinct from VEGF, but 
directly implicated in the pathogenesis of 
DME, is plasma kallikrein (PKal), a protein 
synthesized in the liver that mediates vascular 
leakage and infl ammation, levels of which are 
elevated in the vitreous of patients with dia-
betic retinopathy.11 Results from KALAHARI 
(NCT04527107), a phase II study of PKal inhib-
itor THR-149 (Oxurion), showed 6.1 letters of 
visual acuity improvement and CST reduction 
of 100 µm after 3 monthly injections in par-
ticipants with DME suboptimally responsive 
to a minimum of 5 prior anti-VEGF injections 
(baseline BCVA ranging from 20/40 to 20/160, 
with baseline CST averaging 421 µm). At 6 
months, 50% of participants had a 2-line 
improvement in BCVA with no additional 
rescue therapy. The study was small—20 total 
participants—and only the highest dose affect-
ed acuity gains, but these fi ndings offer addi-
tional hope of improved vision for patients 
who don’t respond adequately to AVT.12

Integrins are transmembrane receptors 
that allow cell-to-cell and cell-to-extracellular 
matrix adhesion and biochemical signal 
transduction. They have been implicated 
in DR and DME by activating growth factor 



27 August 2022OPTOMETRYTIMES.COM

RETINA

receptors both upstream and downstream 
from VEGF.13 The integrin antagonist THR-
687 (Oxurion) was assessed in a phase 1 trial 
(NCT03666923) at 3 doses in 12 participants 
with DME previously treated with AVT, mean 
visual acuity of 20/80 and mean CST of 542 
µm. Mean improvement of 7.2 letters was seen 
at 1 week and 9.2 letters at 1 month, as well 
as a 106-µm decrease in CST at 2 weeks that 
waned to a 37-µm reduction by month 3. A 
phase 2 trial (NCT05063734) of THR-687 in 
treatment-naïve participants with DME is due 
for completion in August 2023. Several other 
anti-integrin therapies are in clinical trials, 
including at least 1 self-administered eye drop 
that reaches the posterior segment.14,15

More DME treatments
Another possible treatment for DME is pho-
tobiomodulation (PBM), an LED or LASER 
application of visible light (typically 670 nm) 
that activates cytochrome-C oxidase within 
retinal mitochondria, enhancing cellular 
metabolism (ATP production) and reducing 
reactive oxygen species that play a critical role 
in diabetic eye disease. 

Results of a study of patients with CI-DME, 
CST greater than 300 µm, and best-corrected 
vision ranging from 20/30 to 20/200 showed a 
signifi cant 59-µm reduction at 2 months (p = 
0.03), though acuity results were not report-
ed.16 Investigators in a recent clinical trial 
from the DRCR Retina Network (Protocol AE) 
compared placebo—low energy, broad spec-
trum white light—with PBM for 90 seconds, 
twice daily for 4 months in 135 participants 

with center-involved DME and good vision (> 
20/25).15 Unfortunately, both mean CST and 
vision in the treated group worsened only 2 
µm/0.4 letters less in the PBM group versus 
placebo (both insignifi cant).17 This suggests 
PBM may be most effective for those with 
more substantial DME. 

Of note, top-line data from the LightSite 
III trial (NCT04065490) showed that using 
PBM at 3 wavelengths—yellow, red, and near 
infrared—for intermediate dry AMD yielded a 
5.5-letter improvement in the treatment (n = 
91 eyes) versus sham treatment (n = 54 eyes) 
arms at 13 months.18 The investigation of PBM 
for both AMD and DME continues.

There now are multiple therapies for 
treating both DME and DR, with more on 
the horizon. This is particularly good news 
for those patients who don’t respond well 
to traditional therapies and may reduce the 
treatment and vision burden of these all-
too-common disorders.
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Mohammad Rafi eetary, OD, FAAO, 
explores imaging technology in retinal 
disease scanning...

Arriving at a clinical diagnosis is often 
like a jigsaw puzzle: pieces are the 
history of present illness (HPI), any con-
tributory 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 manage-
ment plan. In other cases, we must rely 
on various ancillary tests. These tests 
usually fall into 2 categories: functional 
and structural.

SCAN TO
READ MORE

more
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A. Paul Chous, MA, OD, FAAO, 
has a practice emphasizing diabetes 
eye care and education in Tacoma, 
Washington.
dr.chous@diabeticeyes.com
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By Lynda Charters

Save the dates for the Optometry Times® EyeCon 
2022 meeting. 

Optometrists will convene on Marco 
Island on Friday, December 16, and Saturday, 
December 17, to discuss the latest advances 
in diagnostic tools and treatments and share 
their experiences in this southwest Florida 
subtropical paradise at the JW Marriott Marco 
Island Beach Resort.

This year’s hybrid interactive conference 
will be chaired by Kelly K. Nichols, OD, 
PhD, MPH, FAAO, dean of the University of 

Alabama at Birmingham School of Optometry, 
and A. Paul Chous, OD, MA, FAAO, a diabetes 
eye care specialist and owner of Chous Eye 
Care Associates in Tacoma, Washington. 

Optometry Times® EyeCon 2022 will bring 
together top experts to share clinical insights 
and advances in eye care for professionals 
interested in updating their diagnostic, moni-
toring, and disease-management skills. 

Optometrists who treat patients with both 
common and rare ocular conditions and other 
health care professionals interested in the 
diagnosis and management of eye conditions 
will benefit from the conference.

Hot topic presentations will include the 
role of artificial intelligence in optometry; 
advice on the selection of diagnostic tools; a 
pharmacology update on emerging therapies 
across ocular diseases; advances in contact 
lens innovations, ocular surface diseases, 
myopia control; and optimization of care in 
ocular and related systemic diseases such as 
glaucoma and diabetes.

Meeting
In addition, panel discussions and Q&A ses-
sions will be sprinkled throughout the 2-day 
agenda. Check out what’s on tap:

Optometry Times® 
EyeCon 2022 

kicks off in December
Hybrid interactive conference features updates on advances in treatments and diagnostic tools

Meeting

8:30 am: Welcome and opening 
remarks
8:40 am: Keynote: “New 
Technology, Artificial 
Intelligence, and an Update in 
Pharmacology”—A. Paul Chous, 
OD, MA, FAAO; and Kelly K. 
Nichols, OD, PhD, MPH, FAAO
10:40 am:  Contact Lens 
Technology—presenters to be 
determined
11:40 am: Myopia Control— 
Shalu Pal, OD, FAAO, FADO, FSLS, 
FBCLA; and Jeffrey Walline, OD, 
PhD, FAAO

1:55 pm: Advances in Presbyopia—
Marc R. Bloomenstein, OD, FAAO; 
and Mile Brujic, OD, FAAO
2:55 pm: Advances in Therapies 
for Retinal Diseases—A. Paul 
Chous, OD, MA, FAAO; Mohammad 
Rafieetary, OD, FAAO; Diana 
Shectman, OD, FAAO; and Leo 
Semes, OD, FAAO
4:25 pm: Pipeline Advances in 
2022—Selena McGee, OD; Justin 
Schweitzer, OD, FAAO; and Jessica 
Steen, OD, FAAO
5:25 pm: Meeting adjourns for  
the day

8:30 am: Welcome and opening 
remarks
8:40 am: Keynote: “Late-Breaking 
Data/Literature?”—A. Paul Chous, 
OD, MA, FAAO; and Kelly K. 
Nichols, OD, PhD, MPH, FAAO
9:15 am: “DEI” in Your Optometry 
Practice—Adam Ramsey, OD; and 
Ruth Shoge, OD, MPH, FAAO
10:45 am: Lies, Damn Lies, 
and Diabetic Eye Diseases—A. 
Paul Chous, OD, MA, FAAO; and 
Mohammad Rafieetary, OD, FAAO
11:45 am: Updates in Ocular 
Surface Diseases (dry eye disease, 

meibomian gland dysfunction 
demodex blepharitis)—Kelly K. 
Nichols, OD, PhD, MPH, FAAO; 
Selena McGee, OD, FAAO; and 
Justin Schweitzer, OD
2:00 pm: Glaucoma Update 
(MIGS, topicals, sustained 
release)—Benjamin P. Casella, OD, 
FAAO; Michael Chaglasian, OD, 
FAAO; Danica Morelli, OD, FAAO; 
and Justin Schweitzer, OD, FAAO
3:30 pm: Equipment Innovations 
for Your Practice—Jade Coats, OD; 
and Adam Ramsey, OD
4:30 pm: Meeting adjourns
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Registration for the program is currently open. 
For registration details, scan the code.
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Can cyclosporine solutions be used to 
treat allergic conjunctivitis? 
Consider topical therapies as second-line treatments for this patient base

By Euin Cheong, OD

Every year allergy season brings a large 
number of patients with red, itchy, and 
watery eyes to the practice of eye care provid-
ers. After performing a slit lamp exam and 
getting answers to a few important questions, 
a physician diagnoses allergic conjunctivitis.

The go-to therapies for this condition vary 
from cold compresses, over-the-counter 
drops like ketotifen (Zaditor; Alcon) and 
olopatadine (Pataday; Alcon), and prescrip-
tion antihistamines or mast cell stabilizers. If 
the patient’s symptoms are systemic (beyond 
ocular discomfort), over-the-counter oral 
medication like loratadine (Claritin; Bayer) 
and cetirizine (Zyrtec; Johnson and Johnson) 
may also be suggested. 

If these remedies are not enough and the 
patient’s symptoms appear to be more severe 
than average, topical corticosteroids are used 
as a second-line treatment. They have been 
effectively applied to allergic signs and symp-
toms, but not without the risk of adverse side 
effects. Studies have shown that long-term 
use of corticosteroids could lead to increased 
intraocular pressure, cataracts, decreased 
wound healing, and an increased risk of 
microbial infections.1,2

This begs the questions: Should 
corticosteroids be used as second-line treat-
ment for patients with severe allergic con-
junctivitis? Is there a better option to combat 
infl ammation in atopic keratoconjunctivitis 
(AKC), vernal keratoconjunctivitis (VKC), and 
other diseases?

Cyclosporine solutions 
Cyclosporine A (CsA) solutions are popular 
FDA-approved topicals for dry eye disease 
(DED). They serve as immunomodulators 

that inhibit CD4 T lymphocyte proliferation 
by inhibiting interleukin-2 receptor expres-
sion.3 CsA concentrations in these solutions 
may range from 0.05% to 2%, with Restasis 
(Allergan, an AbbVie company) and Cequa 
(Sun Ophthalmics) being the most widely 
used. The CsA concentration in Restasis is 
0.05% and in Cequa 0.09%.4

CsA has also been shown to inhibit the 
activation of mast cells and eosinophils, which 
is vital in treating the infl ammation caused 
by allergies.3 This off-label usage of CsA is 
effective because it targets the mediators 
responsible for ocular allergic reactions like 
tearing, itchiness, and photophobia.3

Owing to its outstanding safety profi le, CsA 
is well-tolerated in managing allergic con-
junctivitis.5 Long-term CsA use is not associat-
ed with side effects of long-term steroid use. 

Additionally, patients treated with 0.05% 
CsA had signifi cant improvement in con-
junctival hyperemia, lid margin thickening, 
conjunctival papillae, and tear-fi lm 
defi ciency. Patients reported a decrease in 
such symptoms as itching, tearing, photopho-
bia, and overall discomfort.6

Of the different types of allergic conjuncti-
vitis, AKC is one of the most debilitating and 
diffi cult to manage because of chronicity.3

Topical 0.05% CsA has been used to success-
fully treat signs and symptoms of AKC without 
adverse side effects.3

For patients who need steroids because of 
severe allergic conjunctivitis symptoms, CsA 
is an effective option that has been shown to 
decrease steroid dependency in a multitude 
of studies.5 About 30% of patients on topical 
corticosteroids discontinued usage within just 
1 month of 0.1% CsA treatment, suggesting 
that steroids could be tapered if the patient 
tolerates CsA.7

Conclusion
The next time a patient walks in with 
symptoms of allergic conjunctivitis, consider 
CsA solutions like Restasis and Cequa as 
second-line therapy. This would allow you to 
limit prescribing topical corticosteroids for 
allergy symptoms. 

Patients could be better prepared for aller-
gy season without risking the negative effects 
that come with prolonged use of topical 
corticosteroids. Although mast cell stabilizers 
and antihistamines remain the fi rst-line ther-
apy, the addition of CsA solutions provides 
a steroid-sparing effect that can yield safer 
symptom management.
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Dry eye and flares: make education a priority
Ensure successful symptom management with your patients

By Crystal Brimer, OD, FAAO, and 
Rachael Wruble, OD, FAAO

Dry eye disease (DED) is a chronic infl am-
matory condition characterized by episodic 
exacerbations of symptoms, known as fl ares. 
About 80% of patients experience acute 
fl ares—which are triggered by a variety of 
factors—while nearly 50% experience only epi-
sodic, rather than continuous, symptoms.1-7

Infl ammation and how to stop it
Ocular surface infl ammation is a feature of 
all forms of DED, irrespective of etiology.1

Infl ammation is associated with an upregu-
lation of intercellular adhesion molecule-1 
along with matrix metalloproteinases, 
chemokines, tumor necrosis factor alpha, and 
interleukins (IL-1,6, and 8) in the epithelial 
cells of conjunctival and lacrimal tissue. These 
enzymes and infl ammatory cells set off a cas-
cade of events, including the proliferation of T 
cells that trigger a neurosensory response that 
causes discomfort and irritation.8,9

Before the FDA approved Eysuvis (lotepre-
dnol etabonate ophthalmic suspension 0.25%; 
Alcon) in October 2020, ODs would frequently 
turn to off-label corticosteroid drops to quell 
fl ares, as these agents had been shown to sup-
press innate and adaptive immune responses 
quickly and effectively.1,2,10-13

A well-studied option
Loteprednol etabonate was studied in more 
than 2,800 patients with DED and was well-tol-
erated, with a similarly low incidence of intra-
ocular pressure (IOP) increase in the treatment 
and vehicle groups: 0.2% and 0% of subjects 
(treatment and vehicle, respectively) experi-
enced a ≥ 10 mm Hg increase from baseline, 
resulting in an IOP measurement of ≥ 21 mm 
Hg at any post-baseline visit up to 29 days.14-16

The most common adverse event was 
instillation site pain, which was reported by 

5% of subjects in the treatment arm and 4% 
in the vehicle arm. Investigators observed a 
statistically signifi cant improvement in both 
the conjunctival hyperemia severity scale 
and the patient-reported ocular discomfort 
severity score among subjects dosed 4 times a 
day for 2 weeks.

Those treated with loteprednol etabonate 
experienced an improvement in symptoms 
as early as day 2, which reached statistical 
signifi cance at day 4.14-16

Our treatment approaches and 
patient-centric philosophies
Education is a cornerstone of both of our 
practices. We explain what DED is, what 
triggers it, and how to treat it. We fi nd that 
enlisting patients as partners improves thera-
py adherence and therefore outcomes.

Dr Brimer
My goal always is to identify the root cause of 
patients’ ocular surface disease. No matter 
what the trigger is, infl ammation is likely 
present and a prominent player in the mix. 

I wrote a 132-page booklet, with references, 
that I give to every new patient. It covers 
everything from “why me” to “what can we do 
about it.”

I make it clear that the condition is not 
curable; therefore, being proactive in terms of 
lifestyle, environment, and therapy—as well 
as compliant with treatment—are crucial to 
keeping symptoms at bay.

I talk about the interaction of stress, anxi-
ety, and depression with DED (29% of patients 
with DED are depressed).17

I also outline how nonpharmaceutical 
interventions like nutritional supplements, 
diet, hydration, changes in environment, and 
getting enough sleep and exercise factor into 
their condition. 

In terms of diet, I talk about anti- and 
pro-infl ammatory foods, noting the Arthritis 

Foundation diet and how patients can eat 
better without thinking about it. I cover 
make-up habits, digital device use, and 
blinking exercises. 

The last section of the book is about treat-
ment options, and I include the data that 
supports my recommendations. I talk about 
“good, better, and best” options for success. 
Lifestyle modifi cations and a medical-grade 
supplement are good; chronic therapy is better; 
and best is an intervention like short-term 
prescription corticosteroids in conjunction 
with intense pulsed light (IPL) therapy. 

Whenever possible, I like to do an in-offi ce 
evaluation fi rst to address the patient’s symp-
tomatic needs.

The book helps patients take control, and 
ownership, of their condition. Effective DED 
management requires a team mindset and 
approach. Many of my patients tell me that it 
is not just their eyes that improve by following 
these suggestions, they feel better in general.

I always walk patients through what is 
going on with their eyes using images and 
videos from the Oculus Keratograph 5M to 
make sure they understand that we are going 

29%
OF PATIENTS 

WITH DED ARE 
DEPRESSED
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to make a treatment plan together. 
I tell them we will identify the underlying 

causes of their condition and then choose 
treatments that I know will work based on 
their specifi c disease process. Including 
patients in the decision-making process bol-
sters loyalty. 

Everyone has different therapeutic goals: 
Some people want treatment that is fast; 
others want easy, natural, or inexpensive. I let 
them know I can do any of those, but I can’t 
do them all.

I attack DED aggressively to keep patients 
from having fl ares repeatedly. Still, a subset 
will have breakthrough symptoms. In these 
cases, I prescribe loteprednol etabonate 4 
times a day for a week and advise them to 
then start tapering off. 

Ultimately, I want them to be proactive and 
try to keep symptoms from getting worse with 
hygiene (lid scrubs, wipes, etc.) fi rst. When 
needed, I do not hesitate to add the corticoste-
roid drop to manage future fl ares. 

Dr Wruble
There are many causes of acute exacerba-
tions in DED, and the environment is an 
important one. Climate change has led to 
longer allergy seasons, and in many places 
pollution has increased.18  

The COVID-19 pandemic has certainly 
played a role in upping screen time and dig-
ital device use, which can lead to an increase 
in symptoms as well a new phenomenon 
called mask-associated dry eye (MADE).19

It is important to have directed conversa-
tions with patients about their acute dry eye 
fl ares. I tell them that we are going to set up 
a treatment plan to keep them comfortable 
at all times, not just during an acute increase 
in symptoms. We want to be proactive and 
decrease the frequency of future fl ares. 

I give patients a copy of our practice’s 
dry eye protocol, highlighting those parts 
that apply to them. My goal is for patients to 
understand that this is not a one-time, one-
day approach. Keeping their DED symptoms 
at bay is going to require changes to their 
lifestyle and environment.

I also emphasize hydration and explain how 
to calculate the amount of water they should be 

drinking. We talk about avoiding smoke, using 
humidifi ers, and keeping vents from blowing 
directly on their face. I may have them wear an 
eye mask at night and use lubricants. 

For patients taking chronic therapy, I 
review the medications and confi rm that they 
are using their drops as directed. I emphasize 
the importance of consistency to prevent 
acute symptom fl ares. When fl ares happen, 
I prescribe loteprednol etabonate to address 
the infl ammatory cascade and help improve 
signs and symptoms quickly. 

I refer to loteprednol etabonate as a rescue 
drop, likening it to an inhaler for an asthma 
attack. I educate patients on the importance 
of using it only in this manner and ask them 
to let me know how frequently they need it. 

Patients follow up with me if they are 
not getting relief. If they ask to refi ll the 
prescription too soon, I see them again to 
reevaluate and correct their treatment plan, 
which might include a chronic therapy cou-
pled with short-term prescription treatment 
for breakthrough fl ares.

Dry eye can go undiagnosed, especially if 
we are not intentional when asking questions 
to uncover and defi ne underlying symptoms. 

We need to open the door by using ques-
tionnaires and having our technicians query 
patients about certain hot-topic symptoms, 
such as blurred vision or red/sandy/gritty 
eyes, that might trigger a memory and ask 
about what over-the-counter and/or prescrip-
tion drops they have used in the past.

My treatment choices depend on the spe-
cifi c diagnosis and personal triggers, and I pay 
close attention to how systemic infl ammation 
might be infl uencing the ocular surface 
response. With that said, patient discussion 
centers on supplements and diet, which are 
important pieces of the dry eye puzzle 

Conclusion
Our approaches to managing DED and 
infl ammation are comprehensive, addressing 
both whole body health and environmental 
factors as well as patients’ signs and symp-
toms. Although we seek to prevent fl ares in 
our dry eye patients, when they do occur, 
we do not hesitate to attack them by using 
loteprednol etabonate.
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SAVE THE DATE

JOIN US IN 
MARCO 
ISLAND

COPE 
Accreditation 

Pending

DECEMBER 16-17, 2022
In-person + Virtual Satellite Conference

JW Marriott Marco Island Beach Resort
 Marco Island, FL

To learn more, 
view with smartphone or visit the link below

gotoper.com/EC-OPTO

https://event.gotoper.com/event/af89b1f0-8687-4092-874a-4075360e466b/summary


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

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

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

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

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

LEARNING OBJECTIVES

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

Birmingham
Birmingham, AL

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

Associates
Tacoma, WA
Adjunct Professor, 

Western University of Health 
Sciences

Pomona, CA

PROGRAM CO-CHAIRS

35% off 
registration!

with code 

OPT2022

Register today

gotoper.com/EC-OPTO

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

https://event.gotoper.com/event/af89b1f0-8687-4092-874a-4075360e466b/summary
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