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EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc. 

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.

Inspired by a real patient 
with DME.

04/2021
EYL.21.03.0211Please see Brief Summary of Prescribing Information on the following page.

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).

 anti-VEGF, anti–vascular endothelial growth factor; BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; Q4, every 4 weeks; 
Q8, every 8 weeks.

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH DME AT HCP.EYLEA.US

*Last observation carried forward; full analysis set.
 †Following 5 initial monthly doses.

The analyses of these exploratory endpoints were not multiplicity protected and are descriptive only. 

Year 2 data was consistent with results seen in Year 1.5

VISTA and VIVID study designs: Two randomized, multicenter, double-masked, controlled clinical studies in which patients with DME (N=862; age range: 23-87 years, 
with a mean of 63 years) were randomized and received: 1) EYLEA 2 mg Q8 following 5 initial monthly doses; 2) EYLEA 2 mg Q4; or 3) macular laser photocoagulation 
(control) at baseline and then as needed. From Week 100, laser control patients who had not received EYLEA rescue treatment received EYLEA as needed per 
re-treatment criteria. Protocol-specified visits occurred every 28 (±7) days.1

In both clinical studies, the primary e� icacy endpoint was the mean change from baseline in BCVA at Week 52, as measured by ETDRS letter score.1

P<0.01 vs control at Year 1.

Mean change in BCVA (ETDRS letters) at Year 1 from baseline1-5,*

Demonstrated efficacy outcomes in VISTA and VIVID, phase 3 anti-VEGF trials in DME (N=862)1

EYLEA ACHIEVED RAPID, SUSTAINED OUTCOMES IN DME

Initial Gains (Month 5) Primary Endpoint (Year 1) Prespecified Exploratory 
Endpoint (Year 3)

VISTA VIVID VISTA VIVID VISTA VIVID

EYLEA Q4 +10.3
(n=154)

+9.3
(n=136)

+12.5
(n=154)

+10.5
(n=136)

+10.4
(n=154)

+10.3
(n=136)

EYLEA Q8† +9.9
(n=151)

+9.3
(n=135)

+10.7
(n=151)

+10.7
(n=135)

+10.5
(n=151)

+11.7
(n=135)

Control +1.8
(n=154)

+1.8
(n=132)

+0.2
(n=154)

+1.2
(n=132)

+1.4
(n=154)

+1.6
(n=132)

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Korobelnik JF, Do DV, Schmidt-Erfurth U, 
et al. Intravitreal aflibercept for diabetic macular edema. Ophthalmology. 2014;121(11):2247-2254. doi:10.1016/j.ophtha.2014.05.006 3. Brown DM, Schmidt-Erfurth U, 
Do DV, et al. Intravitreal aflibercept for diabetic macular edema: 100-week results from the VISTA and VIVID studies. Ophthalmology. 2015;122(10):2044-2052. 
doi:10.1016/j.ophtha.2015.06.017 4. Data on file. Regeneron Pharmaceuticals, Inc. 5. Heier JS, Korobelnik JF, Brown DM, et al. Intravitreal aflibercept for diabetic macular 
edema: 148-week results from the VISTA and VIVID studies. Ophthalmology. 2016;123(11):2376-2385. doi:10.1016/j.ophtha.2016.07.032
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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 
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If the classic saying “April showers bring May fl owers” is any indication, 
we at Optometry Times® are hoping this new month brings us a preview of 
summer (and not the colder, snowy temperatures that have graced us over 
the past few months). We’re headlong into the season of fresh starts and 
growth, and we are excited to share our latest lineup of coverage. 

Our cover story features Scott B. Han, OD, FAAO, and Cathleen M. 
McCabe, MD, as they tackle comanaging the ocular surface before—and 
after—cataract surgery. They also explain why the relationship between the 
referring optometrist and surgeon works best when each concentrates on 
their role in providing the best opportunity for maximizing visual acuity in 
patients. Continuing with Ocular Surface, Barbara Fluder, OD, details 
4 ocular cases and the unexpected fi ndings she discovered.

On the Contact Lens front, Milton Hom, OD, FAAO, discusses dry eye 
during lens wear and identifying underlying causes for ocular relief. In 
Technology, Rod Nowakowski, OD, PhD, FAAO, navigates vision chal-
lenges in aviation, including how to optimize eye care for pilots.  And in 
Glaucoma, Mark T. Dunbar, OD, FAAO, explores how, although IOP has 
historically been a main focus, there’s a plethora of other factors that can 
contribute to optic nerve damage.  

Switching over to Refractive, Mitch Ibach, OD, FAAO, addresses the 
often far less understood, versatile third option available for surgical, 
glaucoma, and dry eye patients: compounded pharmaceuticals. Cecelia 
Koetting, OD, FAAO, Diplomat ABO, highlights implantable contact lenses, 
a posterior chamber phakic intraocular lens, and an often underutilized, 
well-performing option for refractive surgery.

A. Paul Chous, OD, MA, FAAO, kicks off Retina with an overview of the 
2022 updates to the American Diabetes Association’s standards of care for 
patients with diabetes, as well as the latest guidelines for ocular treatment 
of patients. Rounding out Retina, Mohammad Rafi eetary, OD, FAAO, 
provides a look at the latest developments in retinal clinical trials and 
advanced therapies for retinal disease.

Lastly, Stuart Richer, OD, PhD, FAAO, dives into—pun intended—the role 
of water biology in health, both ocular and overall, and asks the all-too-
important question: How safe is your patients’ drinking water?

We suggest you fi nd yourself a comfortable—and preferably—sunny 
place to settle into. Happy reading! 

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

RINGING IN SPRING: 
comanagement benefits, 
unexpected diagnoses, 
and underdog procedures
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I
’ve only been part of the 
optometric universe 
for a couple of decades. 
However, I’ve heard some 

doozies in my time. I’ve heard 
my father, who is also an 
optometrist, be referred to as 
an eye dentist. That’s one of 
my favorites. I’ve also heard 
parents trying to give their 
kids assistance in reading the 
visual acuity chart by saying 
things such as, “You know that 
letter. That’s what your name 
starts with.” Suffi ce it to say, I 
changed the letters after that. 

A few weeks ago, I had 
another doozy to add to the 
list. I asked for consent from 
a parent to dilate a young 
child’s eyes during his fi rst 
examination, and the parent 
told me, “I don’t have my kid’s 
eyes dilated.” I thought for 
a second or so about what a 
seemingly random and arbi-
trary line in the sand this was. 
I then explained to the parent, 
who is a doctor—but not an eye 
doctor—that it was standard 
to dilate a patient’s eyes at a 
baseline eye examination. 
“I’ll have to check on that,” he 
replied, with a little bit of a 
batted eyebrow. 

How was he going to check 
on that? Was he going to 
perform a systematic analysis 
of peer-reviewed literature 
housed by the National 
Institutes of Health? Was he 

going to casually ask his neigh-
bor across the fence? 

Unsure of what to say, I 
politely asked whether he 
wanted to reschedule his 
child’s eye exam. He thought 
for a second and asked wheth-
er I was going to use atropine. 
After the answer to that 
question was a hard “no,” he 
consented to having his child’s 
eyes dilated. 

Thankfully, the dilation 
drops did not manifest any 
pathology, and I invited the 
family back in a year for 
another examination. When 
they were leaving, the father 
told me in passing that he 
wore contact lenses and had 
never had his eyes dilated 
once. With a smile, I said, “You 
should. It’s a good thing to do.” 
He replied, “Well, maybe I’ll 
make an appointment.” I’ll let 
you know if he does.

I’ll grant the notion that we 
have incredible technology 
that is capable of facilitating 
the detection of a multitude 
of maladies. Of course, these 
maladies are easier seen 

through dilated pupils. Thus, 
dilation remains standard. 

However, as doctors of 
optometry, we recognize the 
use of dilating agents for 
detecting anatomical and 
visual pathology. The use of 
dilation and its begotten cyclo-
plegia is more likely to detect 
signifi cant latent hyperopia 
than it is a retinal tear in a 
small child. That’s right; I am 
once again saying we should 
cease separating medical eye 
conditions from refractive 
errors. It is an arbitrary sepa-
ration and does no patient nor 
practitioner any benefi t. 

Now, when is the last time I 
had my eyes dilated? 

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

As doctors of optometry, 
we recognize the use 
of dilating agents for 
detecting anatomical 
and visual pathology.

NAVIGATING A PARENT’S 
HESITATION WHEN 
DOCTOR KNOWS BEST 
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Ernest L. Bowling, OD, FAAO   EDITOR EMERITUS  2012-2017

Higher risk of DED linked to 
patients post-COVID-19
Patients who have fully recovered COVID-19 
have a higher prevalance for developing dry 
eye disease, researchers report.

A postoperative problem: 
presbyopia-correcting drops
Marc Bloomenstein, OD, FAAO, explains why 
there is little downside to ODs and their practice 
in offering drops to patients who want better 
vision without glasses or contact lenses. 

https://www.optometrytimes.com/view/a-postoperative-problem-solver-presbyopia-correcting-drops
https://www.optometrytimes.com/view/higher-risk-of-dry-eye-disease-linked-to-post-covid-19-patients
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By Cathleen M. McCabe, MD; 
and Scott B. Han, OD, FAAO

In all of medicine, particularly in eye care, 
we have to become more attuned to using a 
range of providers to deliver the best care to 
patients. This requires a thoughtfully coordi-
nated effort that also maximizes patients’ and 
providers’ time. This is imperative because, 
while we know the aging population is grow-
ing, the pool of providers is not increasing to 
offset the demand. 

When it comes to dry eye, it is preferable 
that patients preparing for cataract surgery 
have their ocular surface disease (OSD) issues 
addressed by their referring optometrist. 

Ocular surface health plays a key role in 
patients’ visual quality in the setting of a 
cataract and is essential for obtaining quality 
biometry measurements that determine 
intraocular (IOL) power calculations. An opti-
mized ocular surface not only allows for more 
predictable visual results, but it also gives 
patients the widest range of IOL options from 
which to choose.

OD-MD relationship: Know your lane
The relationship between the referring 
optometrist and the surgeon works best 
when each concentrates on their role in pro-
viding the best opportunity for maximizing 
visual acuity. 

In other words, the optometrist provides 
primary eye care, whereas the ophthalmol-
ogist performs surgery. Ideally, patients 
previously identifi ed as having dry eye disease 
(DED) will already be on a treatment regimen. 

Preoperatively, there may be a period 
of more labor-intensive therapy that often 
includes the short-term use of corticosteroids 

and interventions, such as LipiFlow (Johnson 
& Johnson Vision) or TearCare (Sight Sciences, 
Inc). The optometrist will explain this to 
patients, counseling them that they will 
continue an appropriate and practical routine 
after surgery to achieve and maintain the best 
visual results possible. 

Continuing a realistic dry eye therapy 
regimen postoperatively is a critical issue. 
This is why it is important patients work with 
an optometrist to determine a practical treat-
ment plan, narrowing down the options best 
suited to the patient over a lifetime. 

Surgeons might think of cataract surgery as 
a 1-time event. However, we want patients to 
continue to be thrilled with their vision over 
the long term. The primary eye care provider 
has an advantage in knowing the patient’s 
personality and their tolerance for frequent 

interventions, working with them to keep 
their ocular surface healthy for consistently 
high-quality vision. 

Remember, the most common reason 
patients are unhappy with advanced technol-
ogy lenses postoperatively is overwhelmingly 
because of ocular surface issues. Effective 
peri- and postoperative care means a higher 
likelihood of long-term success.

Choosing long-term treatments
Oftentimes, when it comes to choosing 
treatments, our patients are not optimally 
adherent to the recommended interventions—
whether it be a drop or a procedure—for a 
variety of reasons. This is especially true if 
their dry eye is not always bothersome.

By the time they do feel symptoms, their 
surface is signifi cantly dry. We know it is 
best to stay ahead of OSD before the patient 
becomes symptomatic, but this does not hap-
pen often. Patients are more motivated when 
they are uncomfortable.

Nutraceuticals are different from our other 
treatment options. They are easy for patients 
to work into their lifestyle and provide a ben-
efi t to overall health. 

In our experience, many patients are more 
adherent with a nutraceutical than other 
therapies. The more disruptive an interven-
tion, the less adherence there will be. 

We recommend HydroEye (ScienceBased 
Health) to our patients with DED. The primary 
component of HydroEye’s patented formula-
tion is gamma-linolenic acid (GLA), which is 
derived from black currant seed oil. GLA is a 
unique anti-infl ammatory omega fatty acid 
that can play an important role in modulating 
the infl ammatory response.1

 It is also present in breast milk and is 

OCULAR  SURFACE  D I S EASE

Shared care of the ocular surface 
before and after cataract surgery

Optimization continues beyond surgical procedure

In 2016, the 
Health Resources 
and Services 
Administration 
estimated that there 
will be demand for 
approximately 22,000 
ophthalmic surgeons 
by 2025.
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naturally produced in the body via conversion 
from other omegas. 

However, GLA is not found in meaningful 
levels in our diet. It is a precursor to prosta-
glandin E1, which promotes tear production 
and fi ghts infl ammation, and it has been vali-
dated in a variety of clinical trials for improv-
ing dry eye symptoms in a range of patient 
populations.2-8 The supplement includes a 
specifi c balance of other omegas to provide 
dry eye relief.

The vast majority of our patients appre-
ciate being able to help their body and their 
DED with less prescription medication. It 
provides an underlying foundational treat-
ment they can take, along with any other 
therapies or interventions they may need—it 
is a layered approach. 

We introduce HydroEye by asking patients 
whether they take vitamins or supplements 
to open the conversation. 

If they do, then they already understand 
the benefi ts of nutraceuticals. We explain the 
benefi t of GLA in modulating the infl amma-
tory response and emphasize that it has been 
shown in numerous clinical trials to improve 
dry eye symptoms. Our patients who use 
HydroEye feel the difference it makes in 
managing their dry eye.

Conclusion
According to the US Census Bureau, there 
are more than 54 million adults 65 years and 
older in the US, representing 16.5% of the 
nation’s population. By 2050, that number is 
projected to rise to an estimated 85.7 million, 
which is 20% of the overall US population.9

People older than 65 years consume 10 
times the amount of eye care compared with 
their younger counterparts. From 1995 to 
2017, the national density of ophthalmologists 
decreased from 6.3 per 100,000 individuals to 
5.68 per 100,000 individuals.10 Over that time 
period, the ratio of ophthalmologists older 
than 55 years to younger ophthalmologists 
increased from 0.37 to 0.82.11

In 2016, the Health Resources and Services 
Administration estimated that there will be 
demand for approximately 22,000 ophthal-
mic surgeons by 2025. 
The number of available ophthalmologists 
is estimated to fall short of that demand by 
more than 6000 physicians.12,13

The need for practices to effi ciently inte-
grate optometry and ophthalmology, delegat-
ing appropriate care to the proper specialist, 
is even more pronounced because of staffi ng 
shortages exacerbated by the COVID-19 pan-
demic. Patients’ total eye care needs are best 

met and practices are most effective when 
surgeons do surgery and optometrists provide 
primary care.
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The relationship between 
the referring optometrist

and the surgeon
works best when each 

concentrates on their role in 
providing the best opportunity 
for maximizing visual acuity.
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Expecting the unexpected in ocular cases
Four patients present with previously undiagnosed conditions

By Barbara Fluder, OD

The following are some interesting cases that I saw that 
were unexpected. These cases are not rare. However, 
these were also not the diagnoses I expected. The pre-
sentations remind me of the importance of how vigilant 
optometrists must be as eye care providers by watching 
not only for unexpected ocular conditions, but systemic 
manifestations as well.

Case 1
A 43-year-old African American woman presented for a 
routine eye exam with no visual complaints and wanted 
a checkup because she had not had one in years. She vis-
ited our practice the week prior while accompanying a 
family member, was impressed with the staff and offi ce, 
and decided to schedule an appointment. 

During the examination, her only complaint was 
occasional dry eye, for which she used Visine (Johnson & 
Johnson) as needed. The patient had no history of ocular 
injuries, infections, or eye surgery. She did not wear 
glasses or contact lenses. She had high blood pressure 
and elevated cholesterol for which she takes losartan 
(Cozaar), amlodipine (Norvasc), and simvastatin (Zocor). 
She was 61 in tall, weighed 180 lb, and had a body mass 
index (BMI) of 34.01.

Her visual acuity was 20/20 OU distance and near. 
The patient’s refraction was plano OU. Her pupils, con-
frontations, and extraocular muscles (EOMs) were an 
unremarkable OU. Intraocular pressures (IOPs) were 
18 mm Hg OU. Anterior segment evaluation was 
completely normal OU. Posterior segment evaluation 
revealed a cup-to-disc (CD) ratio of 0.15 OU with disc 
edema 360° around each optic nerve head, with the left 
nerve slightly more edematous than the right nerve. See 
Figures 1a and 1b. The macula and peripheral retina 
were unremarkable OU.

Optical coherence tomography (OCT) and retinal 
nerve fi ber layer (RNFL) revealed small CD ratios with 
an average RNFL thickness of 373 µm in the right eye 
and 325 µm in the left eye. See Figure 2.

Visual fi elds revealed slightly enlarged blind spots OU. 
See Figures 3a and 3b.

The patient was referred to a neurologist for further 

Figure 1 a/b.
Signifi cant disc 
edema OU.  

Figure 2.
Signifi cant increase in 
RNFL thickness OU. 

1a 1b

2

evaluation and confi rmation of idiopathic 
intracranial hypertension (formerly 
called pseudotumor cerebri). The patient 
was started on acetazolamide 250 mg by 
mouth twice a day.

She has been scheduled for an MRI 
of the brain and orbits with and without 
contrast as well as a lumbar puncture. 
Obtaining the patient’s height, weight, 
and BMI helped me in making a sound 
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clinical decision regarding her diagnosis. We 
are waiting on a follow-up report.

This patient scheduled an exam simply 
because she was in my offi ce with her aunt 
and was so impressed that she wanted to 
have her eyes checked as well. I did not 

expect the fi ndings I did and am glad she 
is receiving treatment for her undiagnosed 
asymptomatic condition.

Case 2
A 37-year-old Hispanic man presented for an 
eye exam because of blurred vision and fl oat-
ers in the right eye for approximately 1 week. 
The patient reported his vision in the left eye 
had been poor due to traumatic injury in the 
1990s. He wore glasses that were over 10 years 
old for distance vision correction, denied any 
medical condition, and took no medications.

Best corrected visual acuity was 20/20 OD 
and 20/400 OS. Pupils, confrontations, and 
EOMs were unremarkable. His IOPs were 
9 and 11, respectively. Anterior segment 
was unremarkable OU. Posterior segment 
evaluation revealed a CD ratio of 0.35 OD and 
0.40 OS with healthy rim tissue. A preretinal 
hemorrhage and vitreous hemorrhage were 
present OD.

Neovascularization in posterior pole was 
present along with microaneurysms, dot and 
blot hemorrhages, and exudates OU. The 
patient had signifi cant proliferative diabetic 
retinopathy (PDR) with clinically signifi cant 
edema OU. A large macular scar was noted 
OS. See Figure 4.

He was referred to a retinal specialist, and 
treatment will include panretinal photocoag-
ulation OU along with probable injections.

The patient was also referred to a primary 

care physician and diagnosed with type 2 dia-
betes with a presenting blood glucose level of 
280 mg/dL. He was placed on metformin.

I was not expecting an otherwise healthy 
37-year-old man to have undiagnosed type 2 
diabetes as well as PDR. 

Through a thorough examination, this 
patient received a much-needed medical 
diagnosis, treatment for his diabetes, and 
sight-saving treatment as well.

Case 3
A 24-year-old Caucasian man presented with 
a chief complaint of horizontal double vision, 
pain on movement in extreme gazes, and 
numbness in his right fi ngertips for 2 months. 
The patient’s general health was unremark-
able. Best corrected visual acuity was 20/30 
OD, 20/25 OS. Pupils were normal to light and 
accommodation. EOMs were normal.

Confrontational visual fi elds showed an 
inferior temporal defect OD. IOPs were 14 and 
19, respectively. Color vision was reduced to 
1/7 OD, 3/7 OS. Anterior segment examina-
tion was unremarkable OU. Dilated fundus 
examination showed a CD ratio of 0.3 and 
0.15, respectively, with healthy rim tissue 
OU. Maculas were normal. Posterior pole and 
peripheral retina were unremarkable OU.

I diagnosed possible optic neuritis OD. I 
explained to him that I was concerned about 
the possibility of multiple sclerosis (MS) and 
ordered an MRI of the brain and orbits with 

Figure 3 a/b. Slight enlargement of the blind spot OU.  
Figure 4. Clinically signifi cant diabetic retinopathy. OU. 

3a

3b

4
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and without contrast. A Humphrey visual 
fi eld test performed a few days later revealed 
a bitemporal visual fi eld defect. See Figures 
5a and 5b. The MRI showed a lobulated 
circumscribed mass arising from the sella 
measuring 4.1 cm × 2.6 cm. The differential 
diagnosis was a pituitary macroadenoma 
versus meningioma.

I was not expecting to fi nd a pituitary 
tumor in this patient who clearly showed 
signs of MS. The patient was referred to a local 
neurosurgeon, and I am awaiting the results 
of his evaluation and treatment plan.

Case 4
A 26-year-old Caucasian man presented for a 
routine eye exam for new glasses because of 
distance blur. His medical history was unre-
markable. He stated that he had not had worn 
glasses for 4 years and had tried contact lenses 
but was unable to tolerate them. However, he 
stated that  he wanted to try them again. 

Best corrected visual acuity was 20/25 
OD, 20/20 OS. Pupils were equal, round, 
and reactive to light and accommodation. 
Confrontational fi elds were normal OU. 
IOPs were 27 and 33, respectively. Corneal 
pachymetry was 556 OD and 547 OS. 

Anterior segment examination was unre-
markable OU. Dilated fundus evaluation 
revealed a CD ratio of 0.3 OD and 0.7 OS. The 
average RNFL thickness on OCT was 90 OD 
and 93 OS. See Figure 6. 

Humphrey visual fi elds were unremark-
able OU. See Figures 7a and 7b. The patient 

was started on latanoprost at bedtime OU. A 
follow-up visit showed a reduction in his IOPs 
to 15 OD and 19 OS. 

I did not expect to see primary open-angle 
glaucoma in a healthy 26-year-old individual 
coming in for a new prescription for eyeglasses. 
I was as surprised by these fi ndings as he was. 

Fortunately, the patient understood the 
nature of the disease after seeing his test 
results and having the fi ndings explained as 
to what is and is not normal. With continued 
proper care, this young man will continue to 
maintain his eyesight for the rest of his life.

It is easy to become settled in our daily rou-
tine of fi tting eyeglasses and contact lenses. It 
is noteworthy that all these patients are under 
the age of 50. 

We need to be vigilant and sit up straight in 
our exam chair saddles so we don’t miss the 
undiagnosed systemic and/or ocular diseases 
that affl ict many of our patients. Your patients 
will be eternally grateful for the astute eye 
care you have given them.

Barbara Fluder, OD, 
graduated from St. Bonaventure University in 1989 
and graduated from Indiana University School of 
Optometry in 1993. She has been practicing for 
28 years and was a clinical examiner for the National 
Board of Examiners in Optometry. She practices 
at Georgia-Florida Eye Centers in 
Valdosta, Georgia. She is a member 
of the American Optometric 
Association as well as Delta Theta 
Tau, a national philanthropic 
organization.
eyedive3@gmail.com
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Figure 5 a/b. Bitemporal visual fi eld defect.  Figure 6. Asymmetric cupping of the nerves with good 
RNFL OU. Figure 7 a/b. Normal visual fi eld OU.  (All images courtesy of Barbara Fluder, OD)
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Combatting dry eye during contact lens wear
Provide symptom relief for patients by identifying the underlying causes

By Lynda Charters; 
Reviewed by Milton M. Hom, OD, FAAO

Dry eye disease is a major issue for 
contact lens (CL) wearers. The sta-
tistics are impressive, with 50% of all 
CL wearers reporting discomfort at the end 
of the day and more than 25% stopping CL 
altogether,1 according to Milton M. Hom, OD, 
FAAO, who in practice at Canyon City Eyecare 
in Azusa, California. He shared his pearls for 
managing CL patients.

The important points for optometrists to 
confi rm during the all-important history 
taking are the lens type, lens care products 
used, replacement schedule, environmental 
conditions, symptom onset, systemic and 
ocular diseases/conditions, and drop/oral 
medication use.

Environment is everything
Outdoor air pollution is a primary culprit, 
followed by digital device usage, which can 
cause ocular redness, itching, and scratchi-
ness. These symptoms increase in CL wearers 
working on electronic devices when exposed 
to air-conditioning and heating units.

CL wearers who use electronic devic-
es longer than 4 hours daily2 show an 
increased bulbar, limbal, and lid red-
ness and lid roughness, with reduced 
tear breakup time (TBUT) and Schirmer 
test results (see Figures 1 and 2).

Underlying disorders
Diabetes, high blood pressure, glaucoma, 
autoimmune disease, headache, allergy, and 
asthma all contribute to CL discomfort. 

Diabetes is perhaps the worst offender, 
with 52.8% of patients reporting dry eye 
symptoms compared with 9.3% of controls. 
In line with this, the higher the glycated 
hemoglobin A1c, the higher the rate of dry 
eye.3 Diabetes also causes decreased corneal 
sensitivity and affects the nerve architecture, 
increasing the potential for development of 
corneal ulcers.4 The adverse effects of diabetes 
on the cornea set off a cascade of tissue dis-
ruption that can ultimately lead to abrasions.5

Use of steroids can stimulate glucose 
production that is suffi ciently high to impede 
the production of extra compensatory insulin, 
resulting in steroid diabetes, and interference 
with glycemic control, Hom said.

Important tools
Hom advises using questionnaires to ferret 
out the soft CL wearers who might benefi t 
from clinical attention to the CL-related 
symptoms. Use of the Contact Lens Dry Eye 
Questionnaire is one such way to identify 
these patients. By using questionnaires, 
patients can grade their scores to best repre-
sent their discomfort levels.

Another avenue to symptom relief may be 
achieved with use of daily disposable CLs, 
which have been found to provide signifi cant 
and stable reduction in soft CL-related symp-
toms.6 Examples of available disposable CLs 
include Dailies Total1 contact lenses (Alcon) 
with 33% water in the design, Precision1 con-
tact lenses (Alcon) with 51% water, and Infuse 
(Bausch + Lomb) with moisturizers. 

Rewetting drops can be used with CLs to 
moisturize the corneal surface before and 
immediately after inserting the CLs. Many 
rewetting drops are versions of multipurpose 
solutions. Hom prefers using the more 
modern types of rewetters that are based on 
artifi cial tears. Such rewetting drops include 
sodium hyaluronate, which is a natural mois-
turizer contained in Blink eye drops (Johnson 
& Johnson Vision), Biotrue (Bausch + Lomb), 

Figures 1 and 2.
Redness seen 
with contact lens 
discomfort. (Photos 
courtesy of Milton M. 
Hom, OD, FAAO)

1 2

Diabetes is perhaps the 
worst o� ender, with

52.8%
of patients reporting dry 
eye symptoms compared 

with 9.3% of controls.

Hom

Continued on PAGE 16



Copyright © 2021-2022 Lumenis Be Ltd. All Rights Reserved

PB-00043050 Rev A

information.lumenis.com/optilight Visit our website 
to learn more

A Bright Solution for Dry Eyes

Introducing OptiLight by Lumenis, the first and only light therapy for dry eye disease management. OptiLight 
with patented OPT™ technology is a quick, in-office treatment that can elevate and scale your practice while 
significantly improving your patients’ signs of dry eyes.
Visit our website to learn more.

- Mandy Moore -

"My eyes feel 
absolutely 

amazing for 
the first time 

in years."

https://lumenis.com


16 PRACTICAL CHAIRSIDE ADVICEMay 2022

CONTACT LENSES

Ya
ko

bc
hu

k 
O

le
na

 @
Ad

ob
e 

St
oc

k

and Refresh Relieva (Allergan). 

CL materials and solutions
Newer CL materials are being introduced 
to increase patient comfort. Bausch + Lomb 
offers its monthly Ultra CL, with a silicone 
hydrogel that is 46% water. The Alcon Total30 
monthly lens is made from lehfi lcon A and is 
55% water. 

Hom also advises that optometrists not 
overlook a change in CL solutions. Peroxide 
products such as Clear Care (Alcon) and 
PeroxiClear (Bausch + Lomb) did not differ 
in subjective ratings of comfort, dryness, or 
vision, but peroxide was reported to provide 
longer periods of comfort when used with 
hydrogel lenses.7

Therapies
Another factor that affects comfort is that CL 
wearers may have underlying ocular condi-
tions that do not respond to a change in CL 
material or solutions.

A favorite contact lens therapy of Hom’s is 
antihistamine drops. OTC ketotifen (Zaditor; 
Alcon) may be useful to relieve ocular itching 

associated with allergy for up to 12 hours. In 
addition, oral omega-3 essential fatty acids 
have been used to reduce CL discomfort by 
addressing ocular infl ammation, with various 
formulations attempted.

Of note: TBUT, ocular limbal and bulbar 
redness, blepharitis, tear production, and 
staining did not respond signifi cantly to alle-
viating dry eye symptoms. However, oral and 
topical applications to address CL discomfort 
did have a positive effect and reduced proin-
fl ammatory cytokines.8

Other factors that can cause CL discomfort 
among CL wearers include the presence of 
Demodex, a mite that thrives in the eyelashes. 
Meibomian gland discomfort is also very com-
mon, and frequently used therapies include 
warm compresses and moist heat compresses 
to reduce gland blockage.

A debate has raged about whether CL wear 
causes the meibomian glands to atrophy; 
however, the jury remains out about that 
topic, as well as the ability of meibography to 
predict meibomian gland function. 

This article was adapted from Hom’s presenta-
tion at the SECO 2022 annual meeting held March 
9-13, 2022, in New Orleans, Louisiana. Hom is 

in private practice in Azusa, California, and is a 
consultant to numerous manufacturers of contact 
lens and related products. He can be reached at 
eyemage@mminternet.com. 
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Navigating vision challenges in aviation
Optimizing eye care for pilots is crucial for safe flying 

By Rod Nowakowski, OD, PhD, FAAO

This article will focus on vision 
tasks and challenges related to 
fl ying, several vision-related 
accidents, and practice pearls 
for optimizing eye care for pilots. 
Information about medical condi-
tions, eye surgeries, medications, 
and so on, can be found in the 
Federal Aviation Administration 
(FAA) Vision Standards Title 14, Part 
67 of the Code of Federal Regulations 
(CFR)1 and the FAA Guide for 
Aviation Medical Examiners.2

In 2019, there were an esti-
mated 664,565 certifi cated (they 
are not referred to as licensed) 
pilots, including student pilots. 
The average age was 44.2 years.3 A 
pilot must meet established vision 
criteria to be legal to fl y and may 
have a class 1, 2, or 3 fl ight medical 
certifi cate given by an Aviation 
Medical Examiner. Or they may 
choose a relatively new option 
called BasicMed, in which the 
Class 3 medical exam can be pro-
vided by a licensed physician. 

Finally, if the pilot is exercising 
the limited sport pilot privileges, 
it is necessary to have only a valid 
driver’s license, which sets the 
vision standard. 

Eye standards for the Class 3 
medical certifi cate—the least restric-
tive of the 3 classes—are summarized 
as follows. The full description can 
be found in the CFR.

» Distance and near visual acuities 
of 20/40 or better in each eye sepa-
rately. If corrective lenses (eyeglass-
es or contact lenses) are necessary 
for 20/40 vision, they must be worn.
» Ability to perceive those colors 
necessary for the safe performance 
of airman duties.
» No acute or chronic pathological 
condition of either eye or adnexa 
that interferes with the proper func-
tion of an eye that may reasonably 
be expected to progress to that 
degree, or that may reasonably be 
expected to be aggravated by fl ying.

Before a fl ight
A pilot prepares for fl ight by study-
ing maps and weather information 
related to the intended time, route, 
and destination. Aviation charts 
may be paper or digital, and the 
latter may be accessed via a com-
puter, smart phone, iPad, etc. 

The charts are densely populated 
with print and details in various 
sizes and colors (see Figure 1). The 
importance of the information is 
highlighted by the fact that aviation 
sectional charts for visual fl ight rules 
are published on a 56-day cycle.

Prior to entering the aircraft, 
the pilot will do a prefl ight safety 
inspection. This may require look-
ing at areas from unusual postures; 
for example, the underside of a 
wing on a low-wing aircraft (see 
Figure 2).

Figure 1. An aviation chart of the area around Mobile, Alabama. The green oblongs are radar images of precipitation. The display is on an iPad 
through a subscription app called ForeFlight that is used for fl ight planning and can be carried in the cockpit during fl ight. Figure 2. A visual 
inspection of the belly of an airplane may require looking at near distances from unusual postures like bending over, kneeling, lying on one’s 
back, or using a mechanics creeper to look for anything that would preclude fl ying. This can be a challenge for the pilot wearing multifocals.

1

2
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The National Transportation Safety Board investigates aviation 
accidents and maintains a comprehensive and searchable database 
of investigation reports.9 Below are 3 example accidents related to 
impaired vision:

1. Monovision contact lenses: Descent below visual glide path 
and collision with terrain, Delta Air Lines Flight 554, McDonnell 
Douglas MD-88
a. Probable cause: “… the probable cause of this accident was the 

inability of the captain, because of his use of monovision contact 
lenses, to overcome his misperception of the airplane’s position 

relative to the runway during the visual portion of the approach.”10

b. Monovision contact lenses are not allowed for pilots 
when fl ying.2

2. Color vision defi ciency: Collision with trees on fi nal approach, 
Federal Express Flight 1478, Boeing 727-232
a. Probable cause: “Contributing to the accident was a 

combination of the captain’s and fi rst offi cer’s fatigue, the 
captain’s and fi rst offi cer’s failure to adhere to company 
fl ight procedures, the captain’s and fl ight engineer’s failure 
to monitor the approach, and the fi rst offi cer’s color vision 
defi ciency.”11

3. Night visibility: Controlled fl ight into terrain, Allegheny Airlines 
Flight 736, Convair 580
a. Probable cause: “Contributing factors were the minimal visual 

references available at night on the approaches to the Bradford 
Regional Airport; a small but critical navigational error during 
the later stages of the approach; and a rapid change in visibility 
conditions that was not known to the crew.”12

VISION ISSUES IN AVIATION ACCIDENTS

during the day and especially at night. 
Runway incursions in which a plane taxis onto 

an active runway without clearance are a constant 
aviation problem. A landing or departing aircraft 
may be traveling more than 100 mph and be 
unable to make sudden adjustments to avoid a col-
lision. A related problem is landing on the wrong 
surface; for example, landing on a taxiway instead 
of a runway or landing on the wrong runway.

In the air
During fl ight, the pilot is constantly monitoring 
the instruments inside the cockpit, navigation 
charts, and displays. However, attention is mainly 
directed outside to identify navigation landmarks, 
and especially to avoid obstacles in the fl ight path, 
such as terrain, tall antennas, and other aircraft. 
An exception occurs during instrument fl ight in 
which attention is (almost) exclusively devoted to 
the instrument panel.

The view outside changes with the season, 
weather, terrain, and time of day. A pilot may also 
travel hundreds of miles on a typical fl ight and 
encounter a variety of conditions along the way 
within a relatively short period of time.

Fatalities 
A leading cause of aviation fatalities is spatial 
disorientation, including somatogravic illusions 
caused by loss of visual references. This usually 
happens when a fl ight under visual conditions 

Figure 3. The instrument panel in a twin turbine Beechcraft King Air 350.  

3

Inside the cockpit, the pilot can be 
faced with a complex array of instruments, 
lights, switches, and placards at a variety of 
distances, including overhead, across the 
breadth of the panel (dashboard), and on 
or near the fl oor (see Figure 3). The instru-
mentation displays may be digital or analog 
of various colors and sizes.

Airport environment
There are many signs, lights, and markings 
on or near runways and taxiways that indi-
cate position and directions for a pilot. These 
vary in size, color, and location, and some 
are even painted on the runway or taxiway 
surface. Navigating around a large unfa-
miliar airport can be visually challenging 
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continues into conditions of limited visibility 
(see Figure 4). This was determined to be a 
factor in the helicopter crash that killed bas-
ketball player Kobe Bryant and others.4

Lighting
Bright light levels and glare are predominant 
features of fl ight during daylight hours (see 
Figure 5). Other aircraft are surprisingly diffi -
cult to see when fl ying during the day, even if 
you know where they are supposedly located. 
Flight takes place in 3-dimensional space in 
which other planes may be above or below 
and descending or climbing in any direction.

Weather
Weather conditions permitting, it is the pilot’s 
responsibility to maintain vigilance, so as to 
see and avoid other aircraft.5 This applies to 
more than other aircraft and includes terrain, 
towers, and other obstacles—even wildlife; for 
example, birds or deer on or near a runway 
when landing or taking off.

Visual acuity
The visual acuity needed to avoid midair col-
lisions is dynamic as well as static. Airplanes 
may travel at high speeds and 2 general 
aviation planes on a head-on collision course 
may be traveling at 120 mph each, hence 
closing at 240 mph. 

Two jets might close at a net 1000 mph or 
more. If 1 aircraft was masked even for a sec-
ond in the blur zone of a progressive addi-
tion lens, the result could be fatal. However, 
most midair collisions are not head-on and 
generally involve a faster aircraft overtaking 
one that is slower.6

Night vision 
At night, there is a loss of many visual 
ground references important for safe fl ight. 
Airplanes fl ying at night are required to have 
position lights on the wingtips and a strobe 
or rotating red beacon. This makes them 
somewhat more visible than they are during 
the day unless they are against a background 
of city lights. 

Wingtip position lights are red (left) and 
green (right), and recognizing the physical 
relationship between the colors indicates 

Figure 4. The transition from fl ight under visual fl ight conditions (left) to instrument fl ight 
conditions (right) with no outside visual references can give rise to spatial disorientation.
Figure 5. Sources of bright light and glare when fl ying include refl ected light from clouds 
and the wing surface on a low-wing aircraft.
Figure 6. Precision Approach Path Indicator lights near the runway let the pilot know whether 
the aircraft is on the established glide path for landing. If the majority of lights are red, the 
aircraft is too low; if the majority of lights are white, it is too high. An equal number of red 
and white lights indicates the correct glide path.
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whether an aircraft is approaching or reced-
ing. Night vision may be hampered by inad-
equate dark adaptation after prolonged light 
exposure during the day. Therefore, wearing 
tinted lenses during the day may prove bene-
ficial for night flight. 

Altitude 
Altitude can adversely affect vision. The 
retina has a high metabolic demand, and 
altitude-induced hypoxia can adversely affect 
retinal function including by reducing color 
perception in low light levels.7,8

Landing
Near the end of a flight, vision and visual 
attention may be adversely affected by fatigue 

and hypoxia. It is arguably the time when 
good vision is most needed because air traffic 
density is generally greater near airports. 
This is a busy time for the pilot, who must 
configure the aircraft for landing, watch for 
other aircraft in the traffic pattern, and watch 
the instruments and approaching runway to 
establish the correct descent. 

Descent guidance may be provided by 
instruments in the cockpit and lighting 
systems on the ground that use a horizontal 
array of red and white lights that indicate if 
the aircraft is above or below the ideal angle 
of approach (see Figure 6). Impaired color 
vision has been a factor in aviation accidents. 
See “Vision Issues in Aviation Accidents” for 
an example. 

Rod Nowakowski, OD, PhD, FAAO, 
is an instrument-rated private pilot with endorsements 
in complex, high-performance, and tailwheel aircraft. 
He completed basic aerobatic training at the Bill Thomas 
School of Aerobatics in Miami, Florida, and also holds an 
FAA Part 107 remote pilot certificate for unmanned aerial 
systems (drones). He is emeritus dean and professor at the 
University of Alabama at Birmingham School of Optometry 
in Birmingham, Alabama, and director 
of Genetic and Advanced Diagnostic 
Testing for VisionAmerica of Birmingham, 
a multispecialty medical and surgical eye 
care referral center.  
rod.nowakowski@ 
eyehealthpartners.com

+ Be alert to a pilot’s current medications list and be wary of 
recommending or prescribing medications that may not be 
approved by the FAA for flight, such as oral antihistamines and 
pain medications that cause sedation.13 

+ After refractive surgery, a pilot may fly—provided a favorable 
outcome is documented in the medical record by his or her own 
treating health care professional, and the correct forms are filed 
with the FAA when appropriate.14

+ Maximize visual acuity across the widest field of view through 
refraction and careful selection of frames and lenses, including 
the fit and movement of contact lenses.

+ Binocular accommodating devices (lens implants and bifocal 
or multifocal contact lenses) may require 1 to 3 months of 
adaptation before flying.15

+ Ask pilots, especially those who are presbyopic, to bring examples 
of their navigation charts to the exam, as well as relevant distance 
measurements for their computer workstation to appropriately 
address their optical needs.

+ Ask a presbyopic pilot to sit in the aircraft as if they were flying 
and to measure all the distances at which clear near vision is 
required.

+ It might seem obvious that a progressive addition lens would be 
the logical near solution, but the channel of blur surrounding the 
clear zone may adversely interfere with the visual field.

+ The use of monovision contact lenses by pilots when flying is not 
allowed.2

+ Occupational multifocals with an upper segment are a 
consideration for overhead viewing by presbyopic pilots but could 
interfere with peripheral vision when flying.

+ Ask pilots to bring their headset (earphones) for eyeglass frame 
selection and dispensing in order to choose and adjust the frame 

to achieve maximum comfort where eyeglass frame and headset 
overlap (see Figure 7).

+ Photochromic lenses may not be adequate if they do not get dark 
enough inside the aircraft. 

+ Prescribe tint colors that are least likely to hinder color perception.

+ Tints that are darker than needed may restrict vision.

+ Wearing tinted lenses during the day may help with dark 
adaptation at night.

+ Polarizing lenses should not be prescribed for pilots because 
they may block some instrument displays that are polarized, and 
because reducing reflected glare with polarizing lenses may 
reduce the pilot’s ability to detect and avoid other aircraft.

+ Don’t feel constrained by trying to meet all typical needs with a 
single pair of glasses or contact lenses.

+ Discuss and emphasize the importance of vision in safe flying, 
the need for reporting changes in vision, and adhering to an 
appropriate follow-up schedule.

+ Pilots and their glasses may get separated during flight, perhaps 
due to turbulence. Recommend a retention strap for glasses and 
prescribe a backup pair of spectacles to be kept close at hand 
while flying. Doing so may save a life!

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

Figure 7. 
Matching the fit of an 
eyeglass frame with a 
headset is important for 
achieving comfort around 
the ears, especially on long 
flights.
(Images courtesy of Rod 
Nowakowski, OD, PhD, FAAO)
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GLAUCOMA: More pressures than meet the eye
Factors other than IOP can contribute to glaucomatous optic nerve damage

By Lynda Charters; 
Reviewed by Mark T. Dunbar, OD, FAAO

When considering glaucoma, focus 
historically has been on intraocular 
pressure (IOP). But other types of 
pressures are involved and should be 
on optometrists’ radar, according to Mark T. 
Dunbar, OD, FAAO, director of optometric ser-
vices, Bascom Palmer Eye Institute, University 
of Miami Health System, Key Largo, Florida. 

Dunbar explained that while the general 
principles for managing patients with glauco-
ma seem straightforward—the higher the IOP, 
the greater the risks are of both glaucomatous 
damage and disease progression—other factors 
contribute to optic nerve damage and deter-
mine an individual’s susceptibility to damage 
from IOP. 

The current confounding factor is that there 
are no other effective treatments for glaucoma; 
lowering the IOP is the only avenue available. 

Factors contributing to glaucoma
Many patient scenarios are not straightfor-
ward. For example, Dunbar posed, some 
patients with high IOPs do not have glaucoma 
and have normal optic nerves with ocular 
hypertension. The reverse is also true: A 
patient can have IOP in the normal range and 
severe glaucoma. Other things that can show 
up in an examination are suspicious optic 
nerves seen on imaging or borderline high IOPs 
that leave the clinicians in a state of uncertainly 
about whether or not to begin treatment, he 
explained. He described a representative case 
of an 80-year-old woman with IOPs of approxi-
mately 12 mm Hg and disc hemorrhages whose 
glaucoma was progressing. 

Things to watch  
Blood pressure. Investigators suggested 
3 decades ago that systemic hypotension and 
decreases in nocturnal blood pressure were 

instrumental in glaucoma progression. 
A combination of lowest blood pressure 
levels and the highest IOP levels at night 
are risk factors for disease progression. 

“The combination of the 2 may result 
in a critical ocular perfusion pressure 
(OPP) in susceptible people, those with 

faulty autoregulation,” Dunbar said.
Ocular perfusion pressure. OPP is defi ned 

as the relative pressure at which blood enters 
the eye, or the ocular arterial pressure minus 
the IOP. “OPP is a delicate balance between the 
[IOP] and blood pressure. Low OPP is a risk 
factor for progression resulting from low blood 
pressure and/or high IOP,” he said.

The relationship between OPP and glauco-
ma, however, has not been confi rmed.

Dunbar explained that because OPP is dif-
fi cult to measure, there is no widely accepted 
standardized method to evaluate blood fl ow 
and interpret the results. Currently, blood fl ow 
measurements are not used to diagnose or 
manage glaucoma.

Cerebrospinal fluid pressure. Two retro-
spective studies1,2 conducted by John Berdahl, 
MD, in 2008, included close to 100,000 patients 
who underwent a lumbar puncture. Of those 
who underwent an ocular examination, 
217 had primary open-angle glaucoma (POAG). 

In the fi rst study, authors concluded that 
intracranial pressure was signifi cantly lower 
in patients with POAG compared with con-
trols without glaucoma. In the second study,  
authors also concluded that the intracranial 
pressure was signifi cantly lower in patients 
with POAG and normal-tension glaucoma, 
while the intracranial pressure was signifi cant-
ly higher in those with ocular hypertension.

“In the normal state, IOP and cerebrospinal 
fl uid have minimal translaminar pressure 
difference. When the difference between the 
two is increased, the homeostatic balance 
results in a pressure gradient difference at 
the lamina,” said Dunbar. This seems to point 

to compromised autoregulation—that is, the 
body’s inability to regulate itself in the pres-
ence of changes that include vascular/postural 
changes, atmospheric pressure, temperature, 
fatigue, and resultant periods of ischemia that 
may occur and cause reduced or fl uctuating 
IOP. “Autoregulation or vascular dysregulation 
can lead to over- or underperfusion. Chronic 
underperfusion can lead to tissue necrosis or 
death, and unstable perfusion to oxidative 
stress,” he said. 

These factors point to the possibility that 
something other than conventional IOP values 
may play a role in development of glaucoma.

The cumulative 20-year information 
gleaned from the all-important Ocular 
Hypertension Treatment Study indicated that 
approximately 30% of patients develop glauco-
ma over 20 years and various risk factors can 
increase that percentage signifi cantly, such as 
older age, thinner cornea, and higher IOP. 

In addition, conversion to POAG occurs 
unilaterally. Finally, most patients with ocular 
hypertension eventually require treatment.

 “We recognize there are other factors 
besides IOP that infl uence the development/
progression of glaucoma. We are gaining more 
understanding of these other factors,” Dunbar 
said. However, for now, IOP is the factor that 
can be treated, he added. 

This article was adapted from Dunbar’s pre-
sentation at the 2022 SECO meeting held March 9 
to 13, 2022, in New Orleans, Louisiana. Dunbar is 
a consultant to and on the advisory board of Zeiss 
International, Allergan, Regeneron, and Genentech. 
He can be reached at mdunbar@med.miami.edu.

R E F E R E N C E S
1. Berdahl JP, Allingham RR, Johnson DH. Cerebrospinal fluid pressure 
is decreased in primary open-angle glaucoma. Ophthalmology. 
2008;115(5):763-768. doi:10.1016/j.ophtha.2008.01.013
2. Berdahl JP, Fautsch MP, Stinnett SS, Allingham RR. Intracranial 
pressure in primary open angle glaucoma, normal tension glaucoma, 
and ocular hypertension: a case-control study. Invest Ophthalmol Vis 
Sci. 2008;49(12):5412-5418. doi:10.1167/iovs.08-2228

lenochcharters@mjhassoc.com
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By Todd Shryock

The number of independent physicians declined 
during the COVID-19 pandemic, according to a 
study from Avalere Health. In the US, 74% of physi-
cians were employed by hospitals, health systems, 
or corporate entities as of January 1, 2022. This was 
an increase from 69% last year.

Although health systems and corporations 
have been acquiring physician practices for years, 
investigators found the trend accelerated drastical-
ly since the onset of COVID-19. More than 108,000 
physicians have become employees since January 
2019. Of those, 83,000 became employees since the 
pandemic began.

“COVID-19 drove physicians to leave private 
practice for employment at an even more rapid 
pace than we’ve seen in recent years, and these 
trends continued to accelerate in 2021,” said Kelly 
Kenney, CEO of Physician’s Advocacy Institute, 
in a statement. “This study underscores the fact 
that physicians across the nation are facing severe 
burnout and strain. The pressures of the pandemic 
forced many independent physicians to make dif-
fi cult decisions to sell their practices to hospitals, 
health insurers, or corporate entities.”

Corporate entities are driving these trends. 
Corporate purchases of practices increased by 86% 
during the study period, and corporate employ-
ment of physicians increased by 43%. 

In 2021, corporate entities acquired 13,600 
additional physician practices. In comparison, 
hospital and health system purchases of practices 
(9%) and employment of physicians (11%) contin-
ued at steadier rates. 

“Regardless of practice ownership, it is import-
ant to preserve the patient-physician relationship 
and maintain physicians’ clinical autonomy,” 
Kenney said. Avalere Health used the IQVIA 
OneKey database that contains physician and 
practice location information on hospital/health 
system ownership. Data include solo and single-lo-
cation small practices as well as large, multispe-
cialty, multilocation group practices. Investigators 
studied from January 1, 2019, to January 1, 2022.

Supermajority of US physicians work 
for health systems or corporations
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Compounded medications in 
ophthalmic patient care
This far-less-understood option can fill multiple needs for a practice

By Mitch Ibach, OD, FAAO 

Most eye care professionals are aware that 
there are brand-name and generic drug 
options for surgical, glaucoma, and dry eye 
patients. But a third category, compounded 
pharmaceuticals, is less well understood. 

Compounded medications may be used 
for a variety of reasons. They may be ordered 
for a particular patient from an accredited 
503A compounding pharmacy or stocked for 
regular use when obtained in bulk from a 
503B outsourcing facility (see Table.) 503B 
facilities are subject to United States Food 
and Drug Administration (FDA) inspection 
authority. They must follow the same high 
manufacturing standards as commercial 
pharmaceutical companies so doctors can 
feel confi dent in the reliability and quality of 
their medications. 

Compounded drugs are an important 
source for otherwise unavailable medi-
cations—and for improving adherence, 

convenience, and affordability for patients.  

Addressing gaps
Compounding pharmacies fi ll an important 
gap by providing specialty therapeutics for 
unique situations. Patients with infectious 
ulcers are some of the most obvious benefi -
ciaries. For these patients, we often need to 
order fortifi ed antibiotics or drops tailored 
to the to the antimicrobial susceptibility of a 
cultured pathogen. 

Recently I treated a male patient with a 
culture-positive fungal infection. I started 
him on the only commercially available 
antifungal, natamycin, but he developed a 
signifi cant allergic reaction, breaking out in 
hives. I then ordered compounded ampho-
tericin B, which cleared the ulcer. I have also 
sometimes ordered higher concentrations 
of cyclosporine or anti-infl ammatory medi-
cations for patients who required aggressive 
treatment with minimal drop frequency. 

Compounding pharmacies may also 
stock or custom-make preservative-free (PF) 
options of common medications for patients 
who have signifi cant ocular surface disease 
or preservative-related adverse effects. There 
is no other commercial source for PF dorzol-
amide or brimonidine, for example. Finally, 
I have relied on compounding pharmacies 
during temporary national shortages of 
cycloplegic agents and dorzolamide. 

Perioperative care
In our surgical group practice, we have 
moved to compounded combination drops 
from a 503B FDA-registered outsourcing 
facility that we order in bulk for stock to 
provide to patients, either at cost or as part 
of the perioperative care package for proce-
dures like LASIK. 

Patients love having a simpler postopera-
tive regimen and being able to skip a trip to 
the pharmacy after surgery.

Table. 503A and 503B: What’s the Difference?

503A
compounding pharmacy

503B
outsourcing facility

Intended use of medication Patient specific Patient specific or stocked 
by health care facility

Main regulatory body State pharmacy board FDA

Regulatory standards USP standards such 
as 795 and 797

Certain USP standards and CGMP 
regulations (21 CFR Parts 210 and 211 

and related FDA guidance)

Reporting Varies by state Must report product list and 
adverse events to FDA

Inspection State inspections Mandatory FDA and state inspections

Requirement for 
environmental monitoring Based on USP

CGMP standards such as every production 
shift in primary compounding areas; weekly 

in secondary compounding areas
CGMP: Current Good Manufacturing Practices; CFR: Code of Federal Regulations; FDA: United States Food and Drug 
Administration; USP: US Pharmacopeia.

Compounded drugs 
are an important 
source for otherwise 
unavailable 
medications—and for 
improving adherence, 
convenience, and 
a� ordability for 
patients.  
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Most of our cataract patients get an 
intracameral antibiotic/steroid/nonsteroidal 
anti-infl ammatory drug (NSAID) injection at 
the conclusion of surgery. Intracameral anti-
biotics have been shown to reduce the risk of 
endophthalmitis 5-fold.1

Patients then go home with a com-
pounded triple drop (Dex-Moxi-Ketor, 
ImprimisRx) that combines all 3 medications 
into a single drop instilled once daily. This 
takes the number of daily drops needed after 
surgery from 9 to just 1 drop (assuming a 
traditional regimen of antibiotic 4 times a 
day, steroid 4 times a day, and NSAID drug 
once a day).

With this approach, we are confi dent that 
patients have received the right medications, 
with no substitutions or prescriptions going 
unfi lled due to cost. 

Needing only 1 drop per day is a huge help 
for older cataract patients who may have 
signifi cant barriers to adherence, including 
lack of dexterity, forgetfulness or confusion, 
or requiring help from family or a friend to 
instill drops. 

The greater the complexity of the 
regimen, the higher the probability these 
patients will miss doses of the medications 
needed to protect them from endophthal-
mitis, edema, nonresolving postoperative 
infl ammation, and pain.  

The compounded triple drop also often 
costs patients hundreds of dollars less than 
3 separate name-brand medications, 
although this can vary depending on their 
insurance coverage. It also saves the practice 
time and the effort required to deal with 
pharmacy call-backs, patient confusion 
over substituted generics, and prior 
authorizations. 

Of course, optometrists aren’t typically 
the ones selecting the postoperative medi-
cations. Nevertheless, I think it is important 
to talk to your surgical partners about what 
they are using postoperatively. Some of the 
patient experience wins (or frustrations) 
with postoperative drops get refl ected back 
on the referring optometrist by association. 

Chronic topical therapy
Compounded drops may also be a good 

option for certain categories of patients who 
are on chronic therapy for dry eye or glauco-
ma, but who are also struggling with cost and 
compliance issues. 

For my patients with glaucoma, I typically 
prescribe commercially available drops fi rst. 
Many have a unique mechanism of action 
and some are available in low-cost generic 
form. But if a patient who needs 3 or 
4 different medication classes is struggling 
to afford or correctly instill them, I will 
consider a compounded multiagent drug in 
a single bottle. 

Although the effi cacy of compounded 
fi xed-combination drugs hasn’t been formal-
ly evaluated by the FDA, I have found them 
to have similar effi cacy as or be effective 
than all the medications taken separately. 

Compounded cyclosporine (Klarity-C, 
ImprimisRx) can also be an option 
for patients who can’t afford other 

immunomodulators for dry eye. 
In summary, compounded medications 

can fi ll multiple needs for a practice. The 
biggest win for our practice has been using 
compounded multiagent drops to offer 
postoperative patients the chance to get the 
protection they need with a much less bur-
densome regimen.

R E F E R E N C E :
1. Endophthalmitis Study Group, European Society of Cataract & 
Refractive Surgeons. Prophylaxis of postoperative endophthalmitis 
following cataract surgery: results of the ESCRS multicenter study and 
identification of risk factors. J Cataract Refract Surg. 2007;33(6):978-
988. doi:10.1016/j.jcrs.2007.02.032

Mitch Ibach, OD, FAAO, 
is a cornea, glaucoma, cataract, 
and refractive surgery specialist at 
Vance Thompson Vision in Sioux 
Falls, South Dakota. He has no 
financial interests relevant to 
this article.
Mitch.ibach@vancethompsonvision.comN
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 Learn whether your city, region, or 
a local hospital has a compounding 
pharmacy that can provide made-to-
order drugs. 

 Consider stocking and dispensing 
compounded combination drugs for 
indications for which you regularly 
have a need, whether that be dry 
eye, glaucoma, or postoperative 
medications. 

 Research 503B pharmacies, including 
ImprimisRx, OSRX Pharmaceuticals, 
Leiters, and Edge Pharma.

 Familiarize yourself with the 
postoperative medication regimens 
used by surgical referral partners 
and find out whether the surgeons 
you refer to offer compounded 
medications that are provided to 
patients at the time of surgery.

GETTING 
STARTED WITH 
COMPOUNDED 
MEDICATIONS
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Phakic IOL implantation:  
Visual and refractive outcomes

By Cecelia Koetting, OD, FAAO, Diplomat ABO

When optometrists think of refractive surgery 
options for patients, the immediate choices 
that come to mind are laser-assisted in situ 
keratomileusis (LASIK) and photorefractive 
keratectomy (PRK). These come with 
patient-selection limitations and increased 
risk of dry eye, night vision disturbances, and 
possible scarring. 

Another underutilized, well-performing 
option is implantable collamer lens, or 
implantable contact lens (ICL), which is a 
posterior chamber phakic intraocular lens 
(pIOL). Although the idea of this procedure 
has been around since the 1950s, it has not 
been something we consider mainstream 
treatment for elective refractive surgery. An 
increasing number of surgeons are performing 
pIOL implants because they do not damage 
or change the cornea. It is important to know 
how to comanage pIOLs to achieve successful 
treatment outcomes.  

History of pIOLs
Developed in 1953, the first implanted anterior 
chamber pIOL was a minus-powered lens that 
was supported by the angle-correcting myopia.1 
This first iteration came with many complica-
tions, including endothelial damage, pupillary 
irregularities, and angle fibrosis.1 

Another attempt was made in the 1980s, by 
Merab Dvali, MD, PhD, and Georges Baikoff, 
MD, utilizing a similar angle-supporting prin-
ciple.1 Improvements in both the material and 
haptic design allowed it to be more flexible and 
thinner, and have less complications, but it still 
led to pupillary and angle changes. 

A different treatment emerged in 1986 by 
Svyatoslav Fyodorov, MD: the first posterior 
chamber pIOL. The original design had the 
optic in the anterior chamber with the haptics 
behind the iris, followed by a rectangular 
silicone plate IOL. Complications, including 

inflammation and cataracts, led to the discon-
tinuation of these lenses.1 

Next came the Phakic Refractive Lens (CIBA 
Vision), which was a 1-piece hydrophobic sili-
cone elastomer that floated above the crystal-
line lens, and the haptics rested on the zonules. 
Unfortunately, this attempt resulted in zonular 
dehiscence and subluxation of the lens.

Fast forward to 1993, and the Visian ICL 
(STAAR Surgical Co) was introduced, which 
is currently the only posterior chamber pIOL 
that is approved by the US Food and Drug 
Administration (FDA) for use in the United 
States. The current ICL, version 4, was released 
in 1999 and is made from a copolymer of 
hydroxyethyl methacrylate and porcine colla-
gen, called a collamer.1 It is placed behind the 
iris and in front of the crystalline lens within 
the posterior chamber of the eye. 

The ICL doesn’t rest on the natural lens but 
sits in front of an area between the anterior 
portion of the crystalline lens and the posterior 
surface of the ICL, known as the vault.2 It comes 
in a multitude of diameter sizes to achieve this 
vault and accounts for human variance.2 Range 
of treatment for myopia is full correction from 
—3 to —15 diopter (D) and reduction of myopia 
from —15 to —20 D, with less than or equal to 
2.5 D astigmatism.1,3 The Visian Toric ICL is 
currently in trials for FDA approval, with a 
proposed range of 1 to 4 D of astigmatism and 
—3 to —20 D of myopia.1,2 

Evaluation
With refractive surgery, it is important to 
properly evaluate the patients to decide who is 
an appropriate candidate to ensure safety and 
positive outcomes. One could argue that the 
evaluation for ICL is even more comprehensive 
than that of other refractive surgeries. Good 
candidates should have refractive stability, less 
than 0.5 D change within the past 6 to  
12 months, open angles assessed by gonioscopy 
or optical coherence topography, as well as 

healthy endothelium.1 
Patients who would not be good candidates 

are those who have narrow angles, pigment 
dispersion syndrome, or pseudoexfoliation 
syndrome; are already at risk for glaucoma; 
or have any posterior ocular disease.1,3 When 
referring for an evaluation, make sure the 
patient discontinues soft contact lens wear  
1 week prior to the appointment and toric soft 
lens or rigid gas permeable lens wear at least  
2 weeks prior.1

Preoperative examination by the surgeon 
will include dilated refraction, central corneal 
thickness measurement, endothelial cell count, 
keratometry, axial eye lengths, tonometry, and 
mesopic pupil diameter. Special attention is 
paid to the anterior chamber depth because it 
is critical to the safety of the posterior chamber 
pIOL implantation. Minimum anterior cham-
ber depth between the endothelium and the 
central anterior lens capsule should measure 
3.0 to 3.2 mm.1 

The determination of the size of the ICL 
implant is based on the desired vault. This is 
very important to avoid possible complications. 
An incorrect vault can lead to pupillary block, 
anterior subcapsular cataracts (ASC), pigment 
dispersion syndrome, or glaucoma. Studies 
have shown an increased risk for ASC if the 
vault is less than 0.9 mm, along with higher 
levels of myopia.3 These studies have led to the 
conclusion that 0.15 mm should be considered 
the lower limit of a safe central vault.3 

Surgery and aftercare
Prior to the implantation of the ICL, the patient 
has either laser or operative peripheral iridoto-
mies to help prevent pupillary block.1 The pupil 
is dilated prior to surgery and is performed 
similarly to cataract surgery under topical 
anesthesia. After the anterior chamber is filled 
with an ophthalmic viscosurgical device (OVD), 
the pIOL is injected into the anterior chamber 
through a clear corneal incision. The ICL is 
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then allowed to unfold, and footplates are 
gently tucked beneath the iris (see Figures 
1-4). Some surgeons keep the patient in the 
surgery center for an IOP check at 1 hour post 
procedure before allowing them to check 
out. If the IOP is elevated, oral acetazolamide 
may be given. 

After surgery, the patients are typically 
monitored closely at 1-day, 1-week, and 
1-month intervals to ensure there is no angle 
closure or iris bombe, resulting in elevated 
IOP.1,3 Both surgeons I have comanaged with 
on ICL patients have preemptively put the 
patients on brimonidine 0.1% twice daily in 
the operative eye for 1 week. This is the most 
concerning possible adverse effect within the 
first few days of surgery. To mitigate other 
possible complications, patients are placed 
on topical corticosteroids and antibiotics. 

The benefits 
Visual outcomes with the ICL typically show 
improvement. Studies show the postoper-
ative uncorrected visual acuity (UCVA) is 
20/20 or better in 97% at 1 month and 100% 
at 3, 6, 12, and 36 months.3 Compared with 
rates of other refractive surgeries, compli-
cation rates were lower and visual outcomes 
were overall better with the ICL groups. 

Three retrospective studies comparing 
LASIK and ICL noted better visual outcomes 
in patients with high myopia treated with 
ICL.4-6 They also noted a higher measure-
ment of safety, predictability, and stability.4-6 
This reinforces ICL as a viable alternative for 
patients with either low or high myopia.  

Prospective studies comparing PRK and 
ICL in moderate to high myopic astigmats 
also found better performance in the 
ICL arm.7,8 Improved contrast sensitivity, 
night-driving simulation, and UCVA put ICL 
ahead in 2 separate studies.7,8 

In a head-to-head study with the small 
incision lenticule extraction (SMILE) surgical 
procedure, the ICL group had significantly 
fewer higher order aberrations and better 
-quality vision (decreased halos and star-
bursts).9 The ICL patients also noted better 
refractive outcomes and percentage of eyes 
within 0.50 D of plano.9

When thinking long term about our 

patient’s visual journey, the less we change 
the corneal surface, the better. 

Pipeline and conclusion
EVO Visian ICL, a newer version of the Visian 
ICL used in Europe, is designed to help treat 
myopia and astigmatism. It also has strate-
gically placed holes in the implant to reduce 
the risk of increased IOP and glaucoma.2  
The EVO Visian ICL was also recently 
approved by the FDA in the US earlier this 
year. It is designed to be used in phakic eye 
treatment for patients ages 21 to 45 for the 
correction/reduction of myopia  and myopic 
astigmatism in patients.

Although limitations exist with posterior 
chamber pIOL, remember it as an option for 
those patients in which other refractive sur-
geries may not be an option and as a revers-
ible alternative with fewer complications. 
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Figure 1. Implantable 
contact lens (ICL) 
injection into the anterior 
chamber through 
clear corneal incision. 
Figure 2. ICL placement 
between the natural 
crystalline and the iris. 
Figure 3. ICL beginning 
to open once placed in 
the anterior chamber.
Figure 4. ICL at 
dilated post operative 
examination after 1 
month.  (All images 
courtesy of Cecelia Koetting, 
OD, FAAO, Diplomat ABO)
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Adults who do not have symptoms should be screened at age 35 years

2022 updates to ADA standards 
of care for patients with diabetes

By A. Paul Chous, OD, MA, FAAO

The American Diabetes Association (ADA) 
recently released its Standards of Medical Care in 
Diabetes—2022 to refl ect a number of import-
ant updates and clinical guidance for screen-
ing, treating, and using newer technologies 
in the management of patients with diabetes, 
including those with vascular complications 
like cardiovascular, renal, and retinal disease.1

Optometrists should be aware of these new 
recommendations to help counsel, manage, 
and appropriately refer affected patients, both 
those with and without diabetic retinopathy 
(DR) and other ocular sequelae of diabetes. 

Here, I’ll highlight a few of the more 
substantive changes to the ADA’s Standards of 
Medical Care in Diabetes, which, notably, have 
been endorsed for the fourth year in a row by 
the American College of Cardiology.

Screening age lowered
The fi rst important change lowered the 
screening age for prediabetes from age 
45 years to age 35 years. Prediabetes affected 
88 million Americans in 2017,2 and rates have 
almost certainly increased since then. 

Three methods of diagnosis are accepted: 
fasting blood glucose, 2-hour post challenge 
oral glucose tolerance test (OGTT) and glycated 
hemoglobin A1c (HbA1c). OGTT appears to 

diagnose prediabetes and type 2 diabetes (T2D) 
more often than other assays (see Figure 1).3

Moreover, as many as 90% of patients with 
prediabetes are unaware of the condition. 
Prediabetes engenders multiple risks for car-
diovascular disease vis-á-vis its strong associ-
ation with visceral obesity, hypertension, dys-
lipidemia, and hyperglycemia. Interestingly, 
studies show a prevalence of DR in those with 
prediabetes ranging from 4% to 12%.4-6

ADA guidelines note that prediabetes 
“should not be viewed as a clinical entity in 
its own right, but rather as a risk factor for 
progression to diabetes and cardiovascular 
disease.” Figure 2 depicts a person with pre-
diabetes and mild, nonproliferative DR seen 
in my offi ce.

Therapies recommended
A second important change to the 2022 ADA 
guidelines is a multifaceted recommendation 
for initiation of glucose-lowering therapies in 
addition to metformin at diagnosis of T2D.7

Specifi cally, both sodium-glucose 
cotransporter 2 inhibitors (SGLT2is) and 
glucagon-like peptide 1 receptor agonists 
(GLP-1 RAs) are most appropriate for patients 
with preexisting cardiovascular disease at 
diagnosis because these agents have been 
demonstrated to lower major adverse cardio-
vascular events such as stroke, heart attack, 
and cardiovascular death in such populations.

SGLT2i agents such as empaglifl ozin 

(Jardiance), dapaglifl ozin (Farxiga), and 
canaglifl ozin (Invokana) improve kidney 
function in those with mild to moderate 
diabetic kidney disease and have been shown 
to be particularly useful in reducing risk of 
hospitalization for heart failure (both with 
and without preserved ejection fraction) in 
patients with and without diabetes.8

Additionally, dapaglifl ozin received break-
through therapy classifi cation from the FDA 
in 2020 for management of chronic kidney 
disease in patients with and without diabetes.9

The new guidelines also recommend these 
therapies when patients are intolerant to 
metformin (primarily due to gastrointestinal 
distress/diarrhea) and to GLP-1 RAs (eg, 
liraglutide [Victoza], semaglutide [Ozempic; 
Rybelsus], and dulaglutide [Trulicity]) as 
add-on therapy to achieve individualized 
glucose targets for patients with T2D already 
using insulin (rather than increasing insulin 
dosage, which—importantly for us—appears to 
increase the risk of proliferative DR).10

For reducing renal and cardiovascular risk 
even more, the new guidelines also suggest 
that providers consider both SGLT2i and 
GLP-1 RA agents in tandem for select patients, 
but cost/coverage of dual therapy will almost 
certainly be problematic.

Although not approved for treating diabetes 
per se, high-dose semaglutide (2.4 mg weekly 
injection, Wegovy™, NovoNordisk) recently 
was approved in the US for weight loss in those 

TAKE-HOME MESSAGE
The ADA now recommends an 

individualized approach at diagnosis 
of diabetes, SGLT2 inhibitor agents for 
the treatment of heart failure, and a 

14-day continuous glucose monitoring 
assessment of time in range for 

glucose management.

Figure 1. Diagnostic Criteria for Prediabetes

Fasting blood glucose 100-125 mg/dL after 8+ hours of no caloric intake

75-gram oral glucose tolerance test 140-199 mg/dL at 2 hours after consumption with a minimum 
of 150 g carbohydrate/day for 72 hours prior to the test

Glycated hemoglobin (HbA1c) 5.7%-6.4%
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with a body mass index equal to or greater than 
30 kg/m2 or equal to or greater than 27 kg/m2

with comorbidities like T2D and hypertension. 
In a pivotal clinical trial, mean weight 

loss at 1 year was an extraordinary 33 lb.11

Although ADA advocates for use in appropri-
ate patients (contraindicated in pregnancy 
or those trying to conceive),12 the drug is 
expensive ($1500 for 4 weekly injections, a 
28-day supply), and both endocrinologists 
and patients have told me that Medicare and 
private insurers are largely denying coverage 
at this time.

Continuous monitoring
ADA guidelines now recommend continuous 
glucose monitoring (CGM) systems for not 
only patients with type 1 diabetes or T2D using 
rapid-acting insulin, but also for patients with 
T2D using long-acting background (basal) 
insulins such as insulin glargine injection 
(Lantus; Basaglar; Toujeo) insulin degludec 
injection (Tresiba), as well as neutral prota-
mine Hagedorn insulin.13

Multiple studies have demonstrated 

improved glucose control and less hypoglyce-
mia in patients on exogenous insulin therapy 
who use CGM; this change should substantial-
ly assist many patients with T2D to improve 
their glucose metrics (HbA1c, glucose time in 
range [TIR], time above range, time below 
range, severe hypoglycemia requiring assis-
tance/emergency medical technician services) 
and reduce their odds of developing DR. 

Remember, a 10% increase in glucose TIR 
between 70 and 180 mg/dL, 2.4 hours per day, 
reduces the risk of DR incidence and pro-
gression by approximately 40%. The updated 
guidelines state that 14-day TIR may be most 
useful for directing changes in the diabetes 
treatment regimen. Most patients using CGM 
tell me it is the single most important tech-
nology helping to manage their own diabetes.

The 2022 ADA guidelines have a dedicated 
chapter on retinopathy, neuropathy, and foot 
care14 and reiterate the benefi ts of anti-VEGF 
therapy (AVT) for center-involved diabetic 
macular edema (CI-DME) and effi cacy equiv-
alent to panretinal laser for proliferative DR.15

Makes perfect sense: Anti-VEGF is equally 
effective for treating PDR, as is PRP. However, 
they do not yet advocate for use of these 
agents in nonproliferative DR in isolation. 

The stated rationale for this exclusion is the 
fi nding from Diabetic Retinopathy Clinical 
Research Network Protocol W that anti-VEGF 
therapy for moderate to severe nonprolifer-
ative DR did not result in better visual acuity 
at 2 years than did observation in subjects 
who were closely followed for development of 
proliferative DR or CI-DME and subsequently 
treated. I think this will remain a topic of 
considerable debate in the diabetes and 
retina communities, particularly because we 
often fi nd patients in real-world settings fare 
worse than their counterparts in randomized 
clinical trials. 

Moreover, and directly to the point, 
pooled analysis of data from the RISE/RIDE 
and PANORAMA trials suggested that sus-
tained, severe vision loss (20/200 or worse) 
in patients with severe nonproliferative DR 
would be reduced by more than 50% if AVT 
were used more widely in the real world.16

Only time, more analysis, and patient/
practitioner advocacy will tell whether clinical 

practice guidelines from the ADA or any other 
organization will bend this arc.
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Figure 2. Fundus Image of Male Patient, 
Aged 65 Years, with Prediabetes

Fasting glucose (107 mg/dL) and 
HbA1c (6.2%) showed mild NPDR 
at initial eye exam. Subsequent 
oral glucose tolerance testing was 
212 mg/dL at 2 hours (diabetes by 
defi nition)—demonstrating incongruity 
among different tests for diabetes and 
prediabetes. (Image courtesy of A. Paul 
Chous, OD, MA, FAAO)
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What’s hot (and not) in retinal news
Latest developments in retinal disease include clinical trials, advanced therapies  

By Mohammad Ra� eetary, OD, FAAO

It is amazing to witness the high speed of 
technologic advances in all aspects of life. 
Think about the changes in how audio and 
video media have been produced and con-
sumed over the past 50 years. These advances 
are made in science and technology. 

To write a research article in the 1980s, an 
author had to subscribe to the publications 
of their fi elds and use libraries to search for 
their subjects, which was costly and time-con-
suming. Now all that information is at our 
disposal instantly through our computers and 
other digital devices. But there are setbacks 
with this instant access. One of these risks is 
the issue of credibility and authenticity of the 
source. The concept of fake news, bad medi-
cine, and false claims is nothing new. 

However, the snake oil salesperson of the 
past has access to a limited segment of the 
population. The snake oil salesperson and the 
fake news propagator of today have instant 
access to millions in an instant through the 
internet. How many spam calls do you receive 
every day? 

Unsound treatment schemes can result 
in bad outcomes and harm to the public. 
Retina care is not immune to these types of 
misfortune. An example is the US Food and 
Drug Administration’s (FDA) lawsuit against 

the South Florida ophthalmology clinic that 
was offering ineffective and harmful stem cell 
injections, which resulted in vision loss and 
blindness of patients.1

All eye care providers (ECPs) must be aware 
of any deceitful and harmful products to pro-
vide better guidance to their patients. This hot 
and not-so-hot news affects all aspects of our 
lives, including the optometric and ophthalmic 
professions. Looking at these issues in the reti-
na space, we can consider ideas in imaging and 
diagnostics as well as various pharmaceutical 
and surgical developments, including novel 
therapies, genetics, remote and home-moni-
toring devices, and artifi cial intelligence (AI). 

Therapeutics
On the disease and therapeutic front, it is not 
surprising that incidence of both age-related 
macular degeneration (AMD) and diabetes 
mellitus—and therefore diabetic retinopathy 
(DR)—have been and continue to be on the 
rise, with no cure for either condition in sight. 
In the past 15 years, intravitreal anti-VEGF 
agents have transformed the management 
of neovascular AMD (nAMD), DR, diabetic 
macular edema (DME), and many other 
conditions. Despite this, the need for repeated 
and long-term maintenance with injections 
and offi ce-based procedures is problematic. 

Issues of adherence, access to care, and 
insurance coverage are among the challenges 
that need to be addressed. Research and 
recently FDA-approved treatment modalities 
are being explored to reduce the burden of 
treatment from both the patient’s and provid-
er’s standpoint. 

FDA approvals
Ranibizumab injection via a port delivery 
system (Susvimo; Roche/Genentech) received 
approval from the FDA for treatment of nAMD, 
following the treatment-controlled phase 3 
Archway clinical trial (NCT03677934). It is 

currently under investigation for DR and DME 
in the PAVILION (NCT04503551) and PAGODA 
(NCT04108156) clinical trials, respectively. 

Additionally, a recent clinical trial resulted 
in FDA approval of faricimab (Vabysmo; 
Genentech) for nAMD and DME. As a new 
class of anti-VEGF, faricimab blocks VEGF-A 
and angiopoietin, which is another protein 
of the vascular growth factor family. The dual 
mechanism of faricimab is supposed to give 
it more effi cacy and durability than the other 
existing anti-VEGFs in the market. 

Pipeline
KSI-301 (Kodiak Sciences Inc) is another novel 
anti-VEGF antibody polymer undergoing 
clinical trials, with promise of extended dura-
bility.2 On another front, adeno-associated 
virus (AAV) vectors are used to deliver genetic 
material to alter ocular tissue for endogenous 
anti-VEGF delivery.3 RGX-314 (REGENXBIO 
Inc) is exploring subretinal and suprachoroi-
dal viral delivery to accomplish this. 

It is without doubt that neglect and treat-
ment gaps result in poor outcomes in nAMD.4

Therefore, more durable and/or permanent 
remedies may achieve some of the unmet 
needs and reduce unnecessary vision loss. 
Despite treatment advancements for nAMD, 
dry AMD—particularly advanced dry AMD and 
geographic atrophy (GA)—remains a challenge. 

GA and AMD
Based on the Beaver Dam Eye Study fi ndings, 
the prevalence of GA increases from 4.4% to 
22% from 85 to 90 years of age. Of the partici-
pants, 42% of eyes with GA were legally blind, 
and the average progression of GA was 6.4 mm2

in patients followed for 5 years. (Figure 1)5-7

The clinical course of advancing AMD 
is multifactorial. In addition to genetic 
and environmental factors, the elements 
resulting in progression of GA include 

All eye care providers 
must be aware of any 
deceitful and harmful 
products to provide 
better guidance to 
their patients.  

Continued on PAGE 32
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chronic metabolic and oxidative stress and 
infl ammation. 

Furthermore, accumulation of toxic bio-
logic biproducts as extra- and intracellular 
debris drusen and lipofuscin are due to ret-
inal pigment epithelium (RPE) dysfunction, 
activation and overactivation of complement 
system, and cellular death (RPE and photore-
ceptors).8 The key to combating GA is to block 
1 or more of these components. Use of oral 
antioxidants, anti-infl ammatory, neuropro-
tection, and inhibition of the complement 
system are facades that have been employed 
or are being studied in the race to fi nd a via-
ble solution for this enigma. 

Age-Related Eye Disease Studies (AREDS 
[NCT00000145] and AREDS2 [NCT00345176]) 
have resulted in recommendations of anti-
oxidants and vitamin supplementation to 
slow down progression of AMD.9 Low-dose 
doxycycline and minocycline may show 
benefi t in slowing progression of GA because 
of their anti-infl ammatory properties.10,11 The 
Brimonidine Drug Delivery System (Brimo 
DDS; Allergan), a cytoprotective and neuro-
protective agent in the form of a sustained-re-
lease and biodegradable polymer implant, 
failed to show effectiveness or safety with a 
suspended clinical trial.12

Complement inhibition appears to be a 

promising strategy to hinder GA progression.13

The complement system is a complicated 
cascade and is part of the immune system, 
known as the innate immunity.14

There are multiple cogwheels involved in 
activating this system, the action of which is 
essential to fi ght off offending agents, such as 
bacteria and toxins. However, the overaction 
of this system can be damaging to human 
tissue, such as the RPE.15 Attempts have been 
made to block this system at its different lev-
els. Previously, lampalizumab (Genentech), a 
novel selective complement factor D inhibitor, 
failed to meet primary end point.16

Under investigation
There are several novel agents currently in 
various clinical trial phases. Pegcetacoplan 
(APL2-103; Apellis Pharmaceuticals, Inc) is 
a selective pegylated peptide that binds C3, 
preventing its cleavage, which is required 
for opsonization and formation of the mem-
brane attack complex that leads to cell death 
(NCT03777332). 

Complement factor (CF) I inhibition via 
AAV vector administration is being studied 
by Gyroscope Therapeutics, which was 
recently acquired by Novartis. Additionally, 
CF5 inhibition by intravitreal treatment with 
avacincaptad pegol (Zimura; IVERIC Bio) is 
under investigation by IVERIC Bio.17

Ionis Pharmaceuticals, Inc, and Genentech 
are investigating CF B-ASO inhibition (IONIS-
FB-LRx) (NCT03446144). Genentech is also 
exploring the inhibition of high-temperature 
requirement A1, a trimeric serine protease 
widely expressed by the RPE, as well as 
increased production, which leads to elimina-
tion of extracellular protein matrix. In turn, 
this damages photoreceptors, RPE, and Bruch 
membrane, and causes choroidal atrophy.18

Although the availability of safe and effective 
therapies that can eliminate or reduce GA—and 
the vision loss associated with it—may seem out 
of reach, with so much interest, there will likely 
be treatments available in the near future.

Identifying challenges
The next hurdles would be recognition of 
at-risk patients and their acceptance of 
monthly, bimonthly, or long-term therapies as 

Figure 1. Fundus autofl uorescence shows progression from no geography atrophy to 
a nearly 4000-µ lesion in a patient with age-related macular degeneration over a 5.5-
year period, whose visual acuity changed from 20/30 to 20/300. (All images courtesy of 
Mohammad Rafi eetary, OD, FAAO; Charles Retina Institute.)
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a prevention. For the latter, patient 
education will play an essential role. 
Patients have been educated to adhere 
to many ocular and systemic diseases 
to prevent morbidity or mortality. 
Examples of these include glaucoma 
and systemic hypertension. 

As ECPs, we must formulate strat-
egies to educate patients about GA 
and potential consequences. In addi-
tion to risk factors such as aging and 
smoking, ECPs must be familiar with 
various biomarkers that are detect-
able by existing imaging techniques: 
optical coherence tomography (OCT) 
and fundus autofl uorescence imag-
ing19,20 (Figures 2 and 3). 

Just as in the treatment of glauco-
ma, the goal is to identify and treat 
patients before any or minimal optic 
neuropathy occurs. The optimal 
therapy for GA may turn out to be in 
patients with telltale precursor signs. 
None of the therapies mentioned 
above will address the unmet need 
of those patients who have already 
developed GA with signifi cant func-
tional vision loss. In that arena, stem 
cell therapy and cell transplantation 
are potential treatments we may see 
as therapeutic options.21,22

Inherited retinal disease
In the area of inherited retinal 
disease (IRD), over 270 genes have 
been identifi ed as causing IRDs. 
These conditions are among the most 
common signifi cant visual impairing 
conditions, affecting 1 in 3000 indi-
viduals in the US population.23,24

Genetic testing has also been 
more accessible and is offered 
through programs, such as ID 
Your IRD and My Retina Tracker 
Program, and is sponsored by 
Spark Therapeutics and Foundation 
Fighting Blindness through ECPs at 
no cost to the patient. 

Gene therapy
Voretigene neparvovec-rzyl 

(Luxturna; Spark Therapeutics) 
received FDA approval in 2017 and 
is the fi rst FDA-approved gene ther-
apy for conditions such as RPE65-
associated retinitis pigmentosa and 
Leber congenital amaurosis. Using 
AAV2 vector technology has opened 
the possibility for other treat-
ments.25,26 Therapies such as these 
are possible because of advances in 
gene editing, splicing, and the use of 
AAV vectors. 

However, there are still hurdles 
and limitations to these therapeutic 
modalities. These include destruc-
tion of the vector or the gene frag-
ment by preexisting host antibodies 
against the virus and/or the genetic 
load delivered by the vector and an 
inability to load the suffi cient genetic 
material because of the limited size 
capacity of the viral vector.27

There are several studies for IRDs, 
such as various forms of retinitis pig-
mentosa (RP), Stargardt disease, and 
choroideremia, that are listed on the 
National Institutes of Health’s clinical 
trials website.

ECPs should remain informed with 
developments in this area for better 
care of patients suffering from IRDs.

Other hot topics in retina are in 
the headlines for an assortment of 
ocular and nonocular conditions. 
This includes a growth in remote 
and home-monitoring devices and 
the utilization of AI in detection and 
management of human ailments. 

Home monitoring of medical 
biomarkers is not a contemporary 
concept. Thermometers, blood 
pressure (BP), and blood glucose 
(BG)-monitoring devices have all 
existed for decades. Smartphones 
and watches are becoming more and 
more popular to monitor BP and 
heart rate. Even at-home echocar-
diograms are now recommended by 
cardiologists for better care of their 
patients. Advances in BG monitoring 
and reporting with a feedback loop to 

FIGURE 2

Figure 2. Biomarkers for potential geography atrophy (GA) 
development are shown in this optical coherence tomography (OCT) 
series over a 9-year period (A-F). A-D shows multiple drusenoid 
pigment epithelial detachments, with signifi cant accumulation of 
lipofuscin. As these metabolic biproducts are resolved over time, 
the disease retinal pigment epithelium (RPE) is noticed, followed by 
complete RPE atrophy, called GA (F).
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insulin-delivery systems can improve the man-
agement of diabetes.

Retina care 
In retina care, the ForeseeHome monitoring 
device (Notal Vision) has been cleared by the 
FDA, with indication for patients with dry inter-
mediate AMD. Patients with dry intermediate 
AMD have an increased risk for conversion to 
nAMD, and many may be unaware of subtle 
visual changes associated with early stages of 
choroidal neovascular membrane formation. 

The use of preferential hyperacuity perim-
etry increases the likelihood of identifi cation 
of patients’ changes in metamorphopsia pre-
ceding any subjective visual complaints, thus 

detecting the conversion earlier and improving 
long-term visual outcomes of therapy.28,29  

Notal Vision is developing the Notal Home 
OCT for patients who have converted and are 
under treatment for nAMD. This monitoring 
service will assist the treating retina specialist 
with decision-making for adjusting the fol-
low-up intervals while relying on the Home 
OCT to alert the physician if any changes in 
fl uid levels are detected, which would require 
the patient to return to the offi ce.30

AI in eye care
AI is not a new concept; it has been around for 
several decades. However, it is becoming more 
and more ingrained in most of our day-to-day 

Mohammad Rafieetary, OD, FAAO, 
is a consultative optometric physician at the 
Charles Retina Institute in Germantown, 
Tennessee. He is a fellow of the American 
Academy of Optometry and 
Optometric Retina Society, and 
is a diplomate of the American 
Board of Optometry and the 
American Board of Certification.
mrafieetary@charlesretina.com

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

FIGURE 3
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Figure 3. Fundus 
autofl uorescence (FAF) 
biomarkers can be utilized 
to predict progression of 
geography atrophy (GA). In 
the FAF image of a patient 
with advanced dry age-related 
macular degeneration shown 
here, the areas with absence 
of natural fl uorescence of the 
retinal pigment epithelium 
(hypoautofl uorescence) 
is associated with 
GA (red arrow). The 
bordering light glow, or 
hyperautofl uorescence 
(yellow arrow), is an indicator 
of the zone of GA progression.

lives. If you need references, just ask AI 
devices like Alexa or Siri. 

AI is also not a new concept in eye care, 
particularly in retina care. For example, 
the Swedish Interactive Thresholding 
Algorithm is an AI self-correcting, self-di-
recting visual fi eld operating system that 
has been around for several years. 

On one hand, there is a disproportion-
ate increase of patient populations affect-
ed by retinal disorders vs access to tertiary 
care providers31 and a push by insurance 
payors for a reduction in offi ce visits and 
their fi nancial obligations. 

On the other hand, there have been sig-
nifi cant advances made in the use of AI to 
screen and triage for specifi c disease. There 
is also the desire of many health care per-
sonnel for automation in clinical practice, 
which will inevitably increase the invasion 
of AI in retina diagnosis and management. 

With FDA-approved imaging devices 
for detection of DR, we are bound to see AI 
assistance in diagnosis and management 
of retinal diseases.

Conclusion
We are living in an exciting era of rapid 
research and development of diagnostic 
technologies, patient care, and treatment 
modalities. As ECPs, our obligation is 
to keep up with these changes and stay 
informed to be able to deliver the best 
patient care at the highest level possible.
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By Name

The COVID-19 pandemic led to a near-over-
night revolution in many parts of health care, 
and nowhere was this seen more than in the 
waiting room. Now that things have changed, 
what does the future hold? Medical Economics® 
sat down with David Berg, president and 
cofounder of Redirect Health, to discuss the 
revamped waiting room. The following inter-
view 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 irri-
tating 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 
fi rst 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 simplifi ed 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 fi nish. 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 
fi gure out [which] parts we could do virtually 
or remotely. How could we do those and sep-
arate them from the offi ce 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 assistant confi rms your medications, 
that can happen over the phone. 

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

We have all heard of drive-through COVID-
19 testing, which really didn’t happen before. 
I got my vaccination sitting in my car. Before 

COVID-19, both of those things would have 
been considered highly unprofessional. But 
it became necessary when exam and waiting 
rooms became dangerous because of the risk 
of infection and the uncertainty of the virus.

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.
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DESIGNER NOTE:
FILL SPACE WITH GRAPHIC. CHANGE 
UP PAGE LAYOUT AS NEEDED.

Name, 
bio.
EmailJL

-a
rt

 @
Ad

ob
e S

to
ck

Practice Management

By Stuart Richer, OD, PhD, FAAO

Water is the fundamental building block of life, 
crucial to human existence. Water comprises 
70% of the earth’s surface, 70% to 80% of the 
human body (the brain is 80% water), and 
99% of the molecules in the human body.1 Yet, 
many of our patients are drinking water that 
is insuffi ciently purifi ed, unmineralized, and 
lifeless. Regarding water’s structure, there have 
been international and historical controversies 
surrounding this seemingly simple molecule. 

The concept of water as a liquid, crystalline, 
fractal matrix and its ability to hold information 
have been documented by several scientists. The 
organizing forces of water include turbulence, 
sound, magnetism, light, and temperature.1

The scientifi c debate about water carrying 
information has involved a Japanese metaphysi-
cist; French and Russian scientists; at least 
2 US Nobel Prize winners; and a major scientifi c 
journal.1,2 Despite the controversy, doctors 
are now becoming appreciative of the central 
importance of water in promoting health.

Municipal water purifi cation 
is not always su�  cient
Large-scale municipal purifi cation of water 
has increased the life span of humans more 
than any other health measure, protecting 
the public against communicable diseases. 
The elaborate processing of raw sewage into 
drinkable water involves multistage processes 
of coagulation, fl occulation, sedimentation, 
fi ltration, and “treated” water storage/distribu-
tion. Despite these modern advancements, the 
Environmental Working Group has identifi ed 

a plethora of contaminants by zip code, beyond 
the standards imposed by the US Environmental 
Protection Agency (Table). 

Adding home water purifi cation 
for extra protection
Given that 3% of Americans are in a moderate to 
severe immunocompromised state,3 many more 
health-conscious individuals or those with mild 
immune-suppression have chosen to purchase 
permanent or countertop reverse osmosis sys-
tems. Such systems are capable of dramatically 
reducing end-user dissolved ionic contaminants 
including lead, chlorine, fl uoride, heavy metals, 
mercury, chloramine, hexavalent chromium, 
arsenic, radium, asbestos, and others. 

Some individuals have decided to purchase 
similarly effective countertop water distillation 
units in which tap water is boiled, the steam col-
lected, and the water condensate then brought 
back to its original form. In this process, low 
boiling point volatile organic contaminants are 
removed via a condensing system combined 
with an activated carbon fi lter. 

Don’t forget about remineralization
Whether one purifi es with reverse osmosis or 
steam distillation, or purchases distilled water 
or bottled demineralized water (other than min-
eralized spring water), remineralization with a 
pinch of sea salt is crucial to reestablishing the 
proper electrolyte balance and trace mineral 
concentration found in isotonic seawater.4

Although distilled water can be useful in 
avoiding kidney stones, it has been known 
for a century from the work of biologist René 
Quinton (1866-1925) that blood plasma (0.9% 

sodium chloride [NaCl] ) and extracellular fl uids 
are a dilute mirror of ocean water (3.3% NaCl), 
which—when isotonic—has similar constituent 
components of enzymes, vitamins, 78 miner-
als, DNA, RNA, organic acids, etc.4 This is not 
surprising because humans evolved from the 
ocean, millions of years ago. 

Adding back table salt to demineralized 
water is considered aggressive, leading to water 

How safe is your patients’ drinking water?

WATER BIOLOGY PLAYS 
IMPORTANT ROLE IN HEALTH

• Heavy metals: mercury, lead, arsenic, 
and nickel
• 15 ppb lead is the US legal standard

• Halogens: chlorine, fl uorine, and 
bromine
• Drinking chlorinated water doubles the 

risk of bladder cancer
• Trihalomethanes (ie, chloroform) are 

byproducts of chlorination that increase 
cancer risk. When bathing, showering, 
or doing laundry, there is a significantly 
higher absorption of inhaled chloroform. 

• Atrazine, lindane, benzene, 
trichloroethylene

• Pesticides, nitrates from fertilizer 

• Volatile organics

• Pharmaceuticals

• Chlorine-resistant species 
• Cryptosporidium, Giardia lamblia, and Listeria 

monocytogenes 
• Legionnaires: In Milwaukee in 1993, 

400,000 individuals fell ill; 5%-30% 
cases were fatal.

ppb: parts per billion.
Source: www.ewg.org/tapwater

TABLE. Myriad Potential 
Contaminants in Tap Water  
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retention and a higher risk of developing 
hypertension and diabetes as well as other 
metabolic disturbances.4

Clinical perspective
Adequate pure mineralized water intake is 
essential to avoid dehydration, especially in 
older adults, where fundamental physiological 
changes in body heat, sweating, hydration, 
and thirst receptivity occur. Besides dry eyes 
and skin, the optometrist may see tenting of 
the skin (turgor) as well as patients reporting 

darker urine and changes in electrolytes, urine 
pH, and possibly urine specifi c gravity. The 
patient may appear fatigued with dry eyes, dry 
skin, and even a decline in brain function.

As optometrists, we should understand the 
purifi cation, structure, remineralization, and 
storage of water. 

Conscious consumption of high-quality 
water ultimately provides superior cytoplasmic 
cellular organization, function, and protection 
against myriad diseases, including heart dis-
ease and cancer.5
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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.
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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.

Inspired by a real patient 
with DME.

04/2021
EYL.21.03.0211Please see Brief Summary of Prescribing Information on the following page.

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).

 anti-VEGF, anti–vascular endothelial growth factor; BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; Q4, every 4 weeks; 
Q8, every 8 weeks.

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH DME AT HCP.EYLEA.US

*Last observation carried forward; full analysis set.
 †Following 5 initial monthly doses.

The analyses of these exploratory endpoints were not multiplicity protected and are descriptive only. 

Year 2 data was consistent with results seen in Year 1.5

VISTA and VIVID study designs: Two randomized, multicenter, double-masked, controlled clinical studies in which patients with DME (N=862; age range: 23-87 years, 
with a mean of 63 years) were randomized and received: 1) EYLEA 2 mg Q8 following 5 initial monthly doses; 2) EYLEA 2 mg Q4; or 3) macular laser photocoagulation 
(control) at baseline and then as needed. From Week 100, laser control patients who had not received EYLEA rescue treatment received EYLEA as needed per 
re-treatment criteria. Protocol-specified visits occurred every 28 (±7) days.1

In both clinical studies, the primary e� icacy endpoint was the mean change from baseline in BCVA at Week 52, as measured by ETDRS letter score.1

P<0.01 vs control at Year 1.

Mean change in BCVA (ETDRS letters) at Year 1 from baseline1-5,*

Demonstrated efficacy outcomes in VISTA and VIVID, phase 3 anti-VEGF trials in DME (N=862)1

EYLEA ACHIEVED RAPID, SUSTAINED OUTCOMES IN DME

Initial Gains (Month 5) Primary Endpoint (Year 1) Prespecified Exploratory 
Endpoint (Year 3)

VISTA VIVID VISTA VIVID VISTA VIVID

EYLEA Q4 +10.3
(n=154)

+9.3
(n=136)

+12.5
(n=154)

+10.5
(n=136)

+10.4
(n=154)

+10.3
(n=136)

EYLEA Q8† +9.9
(n=151)

+9.3
(n=135)

+10.7
(n=151)

+10.7
(n=135)

+10.5
(n=151)

+11.7
(n=135)

Control +1.8
(n=154)

+1.8
(n=132)

+0.2
(n=154)

+1.2
(n=132)

+1.4
(n=154)

+1.6
(n=132)

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Korobelnik JF, Do DV, Schmidt-Erfurth U, 
et al. Intravitreal aflibercept for diabetic macular edema. Ophthalmology. 2014;121(11):2247-2254. doi:10.1016/j.ophtha.2014.05.006 3. Brown DM, Schmidt-Erfurth U, 
Do DV, et al. Intravitreal aflibercept for diabetic macular edema: 100-week results from the VISTA and VIVID studies. Ophthalmology. 2015;122(10):2044-2052. 
doi:10.1016/j.ophtha.2015.06.017 4. Data on file. Regeneron Pharmaceuticals, Inc. 5. Heier JS, Korobelnik JF, Brown DM, et al. Intravitreal aflibercept for diabetic macular 
edema: 148-week results from the VISTA and VIVID studies. Ophthalmology. 2016;123(11):2376-2385. doi:10.1016/j.ophtha.2016.07.032
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