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recommend DAILIES TOTAL1®, the � rst and only family of Water Gradient contact lenses. 
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Improved near and intermediate vision 
 without compromising distance vision†1

Go ahead.
Read the fine print.

VUITY® MAY BE ABLE TO HELP.1,2

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

a near vision eye chart.†

AN EYE DROP FOR PRESBYOPIA? 1,2

© 2022 AbbVie. All rights reserved. All trademarks are the 
property of their respective owners. US-VUI-220399

VuityPro.com/efficacy 

Not an actual patient

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

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

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

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

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

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

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

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

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

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

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

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



VUITYTM (pilocarpine hydrochloride ophthalmic solution) 
1.25%, for topical ophthalmic use

PROFESSIONAL BRIEF SUMMARY 
CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION

INDICATIONS AND USAGE
VUITY is indicated for the treatment of presbyopia in adults.

CONTRAINDICATIONS
VUITY is contraindicated in patients with known hypersensitivity to 
the active ingredient or to any of the excipients.

WARNINGS AND PRECAUTIONS

Blurred Vision
Miotics, including VUITY, may cause accommodative spasm. Patients 
should be advised not to drive or operate machinery if vision is not 
clear (e.g., blurred vision).

In addition, patients may experience temporary dim or dark vision 
with miotics, including VUITY. Patients should be advised to exercise 
caution in night driving and other hazardous activities in poor 
illumination.

Risk of Retinal Detachment
Rare cases of retinal detachment and retinal tear have been reported 
with miotics, including VUITY.

Individuals with pre-existing retinal disease are at increased risk. 
Therefore, examination of the retina is advised in all patients prior 
to the initiation of therapy.

Patients should be advised to seek immediate medical care with 
sudden onset of flashing lights, floaters, or vision loss.

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

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

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

ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in labeling:

• Hypersensitivity [see Contraindications]

Clinical Trials Experience
Because clinical trials are conducted under widely varying  
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared to rates in the clinical trials of 
another drug and may not reflect the rates observed in practice.

VUITY was evaluated in 375 patients with presbyopia in two  
randomized, double-masked, vehicle-controlled studies (GEMINI 1 
and GEMINI 2) of 30 days duration. The most common adverse  
reactions reported in >5% of patients were headache and  
conjunctival hyperemia. Ocular adverse reactions reported in 1-5% 
of patients were blurred vision, eye pain, visual impairment, eye 
irritation, and increased lacrimation.

Postmarketing Experience
The following adverse reactions have been identified during  
postapproval use of VUITY. Because these reactions are reported  
voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal 
relationship to VUITY exposure.

Eye disorders: vitreous detachment, vitreomacular traction, retinal 
tear, retinal detachment.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
There are no adequate and well-controlled studies of VUITY 
administration in pregnant women to inform a drug-associated 
risk. Oral administration of pilocarpine to pregnant rats throughout 
organogenesis and lactation did not produce adverse effects at 
clinically relevant doses. 

Data
Human Data
No adequate and well-controlled trials of VUITY have been conducted 
in pregnant women. In a retrospective case series of 15 women  
with glaucoma, 4 patients used ophthalmic pilocarpine either  
pre-pregnancy, during pregnancy or postpartum. There were no 
adverse effects observed in patients or in their infants. 

Animal Data
In embryofetal development studies, oral administration of  
pilocarpine to pregnant rats throughout organogenesis produced 
maternal toxicity, skeletal anomalies and reduction in fetal body 
weight at 90 mg/kg/day (approximately 970-fold higher than the 
maximum recommended human ophthalmic dose [MRHOD] of  
0.015 mg/kg/day, on a mg/m2 basis). 

In a peri-/postnatal study in rats, oral administration of pilocarpine 
during late gestation through lactation increased stillbirths at a dose 
of 36 mg/kg/day (approximately 390-fold higher than the MRHOD). 
Decreased neonatal survival and reduced mean body weight of pups 

were observed at ≥18 mg/kg/day (approximately 200 times the 
recommended human daily dose of VUITY).

Lactation
Risk Summary
There is no information regarding the presence of pilocarpine in  
human milk, the effects on the breastfed infants, or the effects on 
milk production to inform risk of VUITY to an infant during lactation. 

Pilocarpine and/or its metabolites are excreted in the milk of 
lactating rats. Systemic levels of pilocarpine following topical ocular 
administration are low, and it is not known whether measurable 
levels of pilocarpine would be present in maternal milk following 
topical ocular administration. 

The developmental and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for VUITY and any 
potential adverse effects on the breastfed child from VUITY.

Data
Animal Data
Following a single oral administration of 14C-pilocarpine to lactating 
rats, the radioactivity concentrations in milk were similar to those 
in plasma. 

Pediatric Use
Presbyopia does not occur in the pediatric population. 

Geriatric Use
Clinical studies of VUITY did not include subjects aged 65 and over to 
determine whether they respond differently from younger subjects. 
Other reported clinical experience with ophthalmic pilocarpine  
solutions have not identified overall differences in safety between 
elderly and younger patients.

OVERDOSAGE
Systemic toxicity following topical ocular administration of  
pilocarpine is rare, but occasionally patients who are sensitive  
may develop sweating and gastrointestinal overactivity. Accidental 
ingestion can produce sweating, salivation, nausea, tremors and 
slowing of the pulse and a decrease in blood pressure. In moderate 
overdosage, spontaneous recovery is to be expected and is aided  
by intravenous fluids to compensate for dehydration. For patients 
demonstrating severe poisoning, atropine, the pharmacologic 
antagonist to pilocarpine, should be used.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis
Pilocarpine did not induce tumors in mice at any dosage level 
studied (up to 30 mg/kg/day; approximately 160-times the MRHOD). 
In rats, an oral dose of 18 mg/kg/day (approximately 200 times 
the MRHOD), resulted in a statistically significant increase in the 
incidence of benign pheochromocytomas in both male and female 
rats, and a statistically significant increase in the incidence of 
hepatocellular adenomas in female rats. 

Mutagenesis
Pilocarpine did not show any potential to cause genetic toxicity in 
a series of studies that included: 1) bacterial assays (Salmonella 
and E. coli) for reverse gene mutations; 2) an in vitro chromosome 
aberration assay in a Chinese hamster ovary cell line; 3) an in vivo 
chromosome aberration assay (micronucleus test) in mice; and  
4) a primary DNA damage assay (unscheduled DNA synthesis) in 
rat hepatocyte primary cultures.

Impairment of Fertility
Pilocarpine oral administration to male and female rats at a dosage 
of 18 mg/kg/day (200 times the recommended human daily dose) 
resulted in impaired reproductive function, including reduced fertility, 
decreased sperm motility, and morphologic evidence of abnormal 
sperm. It is unclear whether the reduction in fertility was due to  
effects on males, females, or both. In dogs, exposure to pilocarpine 
at a dosage of 3 mg/kg/day for 6 months resulted in evidence  
of impaired spermatogenesis (approximately 110 times the  
recommended human daily dose). 

PATIENT COUNSELING INFORMATION
Night Driving
VUITY may cause temporary dim or dark vision. Advise patients to 
exercise caution with night driving and when hazardous activities are 
undertaken in poor illumination. [see Warnings and Precautions]

Accommodative Spasm
Temporary problems when changing focus between near and  
distant objects may occur. Advise patients not to drive or use 
machinery if vision is not clear (e.g., blurred vision). [see Warnings 
and Precautions]

When to Seek Physician Advice
Advise patients to seek immediate medical care with sudden 
onset of flashing lights, floaters, or vision loss. [see Warnings and 
Precautions]

Contact Lens Wear
Contact lens should be removed prior to the instillation of VUITY.  
Wait 10 minutes after dosing before reinserting contact lenses.  
[see Warnings and Precautions]

Avoiding Contamination of the Product
Do not touch dropper tip to any surface, as this may contaminate  
the contents. [see Warnings and Precautions]

Concomitant Topical Ocular Therapy
If more than one topical ophthalmic medication is being used, the 
medicines must be administered at least 5 minutes apart.

Distributed by: Allergan, an AbbVie Company  
Manufactured for:
AbbVie Inc. 
North Chicago, IL 60064 USA 
Allergan is an affiliate of AbbVie Inc. 

© 2022 Allergan, an AbbVie Company. North Chicago, IL, 60064, USA 
Patented. 
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Advocates for greater patient 
access to eyecare services re-
ceived some upsetting news 
in late September. After a 

long battle to get California’s optomet-
ric scope expansion bill, AB 2236, to 
pass the state Senate, it was announced 
on Sept. 28 that Gov. Newsom has 
chosen to veto the bill. Had it been 
signed, the legislation would’ve granted 
the state’s ODs authority to perform 
several advanced procedures including 
three types of laser surgery (SLT, cap-
sulotomy, peripheral iridotomy), lesion 
removal, multiple types of injections 
and corneal crosslinking. The law also 
would have made California the 11th 
laser state and doubled the number of 
ODs in the country currently able to 
pursue such responsibilities.

In the governor’s letter defending 
his decision to veto the bill, he of-
fered the following rationale: “I am 
not convinced that the education and 
training required is sufficient to prepare 
optometrists to perform the surgical 
procedures identified.” He wrote that 
AB 2236 would have allowed ODs to 
perform the same procedures with one 
year of training as ophthalmologists 
perform after three years of training.

However, Paul Karpecki, OD, 
associate professor at Kentucky 
College of Optometry at the 
University of Pikeville, points 
out that this simply doesn’t ring 
true for the specific procedures 
outlined in the bill.

“It appears the governor 
was misinformed,” says Dr. 
Karpecki. “While ophthalmol-
ogy residents do spend three 
years in ophthalmic and surgical 
training, they don’t spend three 
years learning to perform non-
invasive procedures like SLT. 
The bill was not attempting 
to have optometrists perform 
cataract surgery or other invasive 
intraocular surgeries” that 
comprise the bulk of residency 
and optional fellowship train-
ing. Dr. Karpecki adds, “I and 
many doctors of optometry in 10 
states have provided these same 
procedures that California‘s 
House and Senate chose to approve, 
without harm and while greatly helping 
a significant unmet medical need.”

Nathan Lighthizer, OD, associate 
dean at NSU Oklahoma College of 
Optometry, also pushes back on Gov. 
Newsom’s argument against the bill. 
“Optometrists have four to five years of 
rigorous classroom, laboratory and clini-
cal training on these procedures—not 
‘less than one year of training’ as was 
stated in the governor’s veto announce-
ment.”

The California Optometric Asso-
ciation, which has worked alongside 
lawmakers for several years to push 
the laser bill forward, is also feeling the 
frustration of the loss.

“We are devastated by the veto,” 
says Kristine Shultz, executive 
director of COA. “The public safety 
concerns are nonsense. AB 2236 con-
tains the nation’s strictest standards 
for education and certification when 
optometrists seek to perform these 
procedures,” she points out. Like Dr. 
Karpecki, Ms. Shultz also notes that, 
“Other states have already expanded 
the list of procedures optometrists 
can perform without safety concerns 
materializing.”

The purpose of AB 2236, sponsored 
by Assemblymember Evan Low, was 
to expand eyecare access and services 
for thousands of residents in the 

California Governor Vetoes Optometric Laser Bill
Rationale relies on spurious claims of shortcomings in training, say OD supporters of expansion.

Governor Newsom argues in his letter defending 
the veto that the bill would’ve allowed ODs to train 
for a third of the time as OMDs to perform the same 
procedures. 

SLT is one of several procedures that the 
veto of AB 2236 prevents California ODs 
from offering to patients in need. (Continued on p. 6)

Photo: Nathan Lighthizer, OD
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Arthur Epstein, OD, who 
died on Sept. 27, left an 
indelible mark on optom-
etry, and the news of his 

unexpected passing has left many 
in the profession beside themselves. 
Dr. Epstein was a stalwart figure in 
the field who challenged colleagues 
and institutions to aim higher and 
always adapt to changing circum-
stances. His following and relation-
ships within the profession and in 
industry had led him to become a 
sought-after speaker and lecturer on 
many hot topics and emerging trends 
in eye care. He was 71.

A child of the Bronx and Long 
Island in New York, Dr. Epstein re-
ceived his optometry degree from the 
SUNY State College of Optometry, 
where he also served as the college’s 
first resident in ocular disease. Jerome 
Sherman, OD, of SUNY recalls that 
Dr. Epstein was his first resident at 
the fledgling institution during its 
earliest years and was a commanding 
presence even then. “Art demonstrat-
ed perseverance very early on,” says. 
Dr. Sherman. “During his residency, 
he somehow learned to perform 
procedures including BIO efficiently 
even with one arm in a cast because 
of an unfortunate injury!”

An expert in dry eye and ocular 
surface disease, Dr. Epstein partici-
pated in the seminal TFOS DEWS 
II report. After a move to Phoenix, 
AZ, he cofounded Phoenix Eye Care 
with his wife Shannon Steinhäuser, 
OD. There, he was director of clinical 
research at the practice’s dry eye and 
ocular surface disease center.

He was a past chair of the Con-
tact Lens & Cornea Section of the 
American Optometric Association 
and a founder of the Optometric Dry 
Eye Society. As chair, Dr. Epstein 
addressed the United States Congress 
on the subject of contact lens safety. 
In 2021, Dr. Epstein was ranked #1 

in the US, according to Newsweek’s 
America’s Best Eye Doctors. He was 
commended for the quality and conti-
nuity of care he provided.

“It’s very sad when a colleague dies, 
and even worse when the colleague 
was a former student and resident, 
and a friend for decades,” says Dr. 
Sherman. “I am beyond sad: grief-
stricken.”

Dr. Epstein had been a longtime 
contributor to Review of Optometry, 
a member of its Editorial Advisory 
Board as well as founder and chief 
medical editor of the weekly e-news-
letter Optometric Physician.

“He was one of the first optom-
etrists I met when I started on the 
editorial staff back in 2007,” notes 
Review of Optometry Publisher Michael 
Hoster. “He always took the time to 
call me and thoroughly explain ocular 
anatomy and pathology in an effort to 
make me a better editor and medical 
writer.”

Many credit Dr. Epstein for his 
incisive commentary on the state of 
optometry. “Art never shied away from 
voicing his opinion about all matters of 
the optometric profession—no matter 
how potentially controversial,” Mr. 
Hoster says. “He always emphasized 
what he thought was best for eyecare 
providers, their practices and their 
patients—without any fear of 
repercussion.”

Mr. Hoster specified that that level 
of steadfast conviction, dedication and 
passion rarely is on display in public 
forums today and was a signature char-
acteristic of Dr. Epstein’s personal and 
professional complexion. “He’s going 
to be missed tremendously.” 

“Art always pushed us to be bet-
ter, at whatever we were doing, by 
questioning conventional wisdom and 
challenging the way things were,” 
says Marc Ferrara, CEO of Infor-
mation Services at Jobson Medical 
Information, the publisher of Review of 
Optometry and other eyecare titles. “He 
led the profession forward through his 
determined example and strong point 
of view.”

Hearing Dr. Epstein’s take on the 
events of the day was a fixture of the 
weekly routine for thousands of ODs 
and others in the profession, says 
Joseph Shovlin, OD, of Scranton, PA. 
“Every weekend, I looked forward to 
reading his weekly missive in Optomet-
ric Physician. Even when I didn’t agree 
with what he had to say, I always knew 
his motives were in the best interest of 
our profession. In many respects, he 
was our conscience.”

An Outspoken Mentor 
and Trailblazer
In person and online, optometrists and 
colleagues have been sharing memo-
ries and tributes to Dr. Epstein, an 
advocate for the continued empower-
ment and betterment of optometry.

Optometry Remembers Charismatic Icon Art Epstein
The dry eye pioneer advanced the profession through education, advocacy and mentorship.

Dr. Epstein, a longtime advocate for the 
continued empowerment of optometrists, 
challenged his peers to aim higher and 
inspired countless doctors from several 
generations.

IN MEMORIAM

(Continued on p. 6)
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Golden State. In a press release pub-
lished by the COA following the loss, 
COA president Amanda K. Dexter, 
OD, wrote, “California optometrists 
sponsored AB 2263 to address a real 
and growing concern for our patients, 
particularly Medi-Cal enrollees, who 
face long waits for specialty care or go 
without needed health procedures.” 

She continued, “While we are 
deeply disappointed in this veto, we 
will keep pressing forward on a policy 
solution because the shortage of 
healthcare providers serving Califor-
nians with low incomes, rural com-

munities and people of color will only 
grow worse without action.”

Despite the frustration felt by advo-
cates of optometric scope expansion, 
encouragement for the bill’s future 
can be gained from its recent triumph 
in the Senate. “We thank Asm. Low 
for his leadership and Asm. Wood, 
a strong voice for patient access,” 
Dr. Dexter wrote in the COA press 
release. “Thanks to these leaders, a 
strong, bipartisan majority of legisla-
tors of both parties agreed: highly 
trained optometrists can safely deliver 
advanced eye procedures our patients 
need, in their communities, from the 

providers they trust and who speak 
their language.”

As scope expansion battles for 
optometrists continue in many states, 
ongoing effort must be put forward to 
educate and inform people and politi-
cians on the safe and legitimate nature 
of these procedures, as well as on the 
ability of these laws to increase eye 
care access to underserved communi-
ties nationwide.

“I encourage the COA and its 
members to contact their legislators 
and continue to educate them on 
the importance of this bill,” says Dr. 
Lighthizer.

“He was as passionate about optom-
etry as anyone I’ve ever known and, 
more than anything else, he wanted to 
see our profession move forward,” says 
Alan Kabat, OD, Medical Director at 
Oyster Point Pharma.

Dr. Kabat notes, “How appropriate 
that this memorial is being published 
in Review of Optometry. My relation-
ship with Art began because of my 
involvement with Review, and my best 
and fondest memories of Art involve 
working together with and for Review,” 
whether it was roundtable discussions 
on emerging drug therapies, continuing 
education meetings or social events like 
the publication’s annual SECO dinner. 
“Art was a friend, a mentor, a foil and a 
confidant,” he said.

Dr. Kabat, who held academic posi-
tions before transitioning to industry, 
also said of Dr. Epstein, “I can still 
hear him greeting me across a crowded 
room, “Professor!”—his pet name for 
me. I like to think that Art took pride 
not only in his own successes, but also 
those of his close friends,” Dr. Kabat 
notes. “Rest in peace, my friend. You 
left an indelible mark on the hearts and 
minds of so many, and we will miss you 
terribly.”

According to Christine Sindt, OD, a 
clinical professor at the University of 
Iowa, Dr. Epstein taught her the value 
of mentorship. “He provided me with 
countless opportunities—the opportu-
nity to work harder, the opportunity to 
be of service to others, the opportunity 
to disagree until I actually understood 

my ‘why,’” she says. “Art is in every-
thing I do professionally, and I am so 
grateful.”

“Art and I shared a friendship that 
started early in my career, and al-
though he was sometimes considered 
fiery and provocative, Art always had 
the profession at heart,” says noted 
educator and clinician Paul Karpecki, 
OD. “Those who knew him will re-
member him for his kindness, loyalty 
and caring personality. Although he 
has incredible professional accom-
plishments to his name, it’s the person 
we’ll miss the most.”

Review of Optometry will continue to 
honor Dr. Epstein and his legacy of 
expertise and passion. A celebration of 
Dr. Epstein’s life will be held at a later 
date to be announced.

(Continued from p. 5)

(Continued from p. 4)

IN BRIEF
g Stroke Associated with 
Increased Prevalence of Ocular 
Disease. Significant associations 
between visual impairment and ma-
jor ocular disease with stroke were 
observed in a recent cross-sectional 
study of 4,570 people.

With an odds ratio of 5.54, ocular 
disease was associated with stroke, 
most notably cataract (30.8% 
prevalence among stroke patients 

vs. 13.4% without), AMD (19.6% vs 
7.2%) and diabetic retinopathy (DR; 
26.6% vs 11.6%). An odds ratio of 
9.61 was observed among stroke 
patients with DR. Additionally, odds 
ratios for mild to moderate and 
severe visual impairment were 6.79 
and 9.46, respectively.

The authors noted that the 
associations were limited to mild 
visual impairment, mild to moderate 
and severe visual impairment and 
any ocular disease. The data also 

revealed associations between DR 
and any ocular disease in diabetic 
participants. The researchers identi-
fied a close relationship between 
stroke and mild to moderate and 
severe visual impairment among 
individuals with hypertension.

“Despite impaired central vision, 
which is the most common visual 
impairment in stroke patients, eye 
movement disorders, visual field 
loss and visual perceptual disorders 
are also usually found among stroke 

patients, and most patients have 
a combination of several visual 
problems,” the authors wrote in their 
paper for the journal Eye.

“[This study] shows that stroke 
is associated with increased 
prevalence of ocular diseases,” they 
conclude.”These findings highlight 
the importance of ocular screening 
among stroke patients.”

Li HY, Yang Q, Dong L, et al. Visual impairment 
and major eye diseases in stroke: a national 
cross-sectional study. Eye. September 21, 2022. 

Scope Expansion Off the Table for Now in California

Colleagues Mourn the Passing of Dr. Art Epstein
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More Moisture4 for Your Contact Lens Patients
Biotrue® Hydration Plus Multi-Purpose Solution

Ingredients Informed 
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Study Finds 10 Factors Tied to Abnormal Pupil Size

A new study on pupil size distri-
bution reported on several asso-
ciated conditions, including dia-

betes, that authors recommended ODs 
consider when examining patients.

“Sufficient pupil width is essential 
in ophthalmologic diagnostics to as-
sess the periphery of the retina and 
to achieve adequate imaging quality 
in screening examinations, such as 
diabetic retinopathy screening,” the 
researchers wrote in their paper. They 
studied 18,335 eyes of 9,559 partici-
pants aged 40 to 80 who had valid pupil 
size measurements.

They reported that the median pupil 
diameter was 4.19mm in patients’ right 
eyes and 4.12mm in left eyes. They 
also found that a smaller pupil was 
associated with older age, hyperopic re-
fractive error, previous cataract surgery, 

diabetes, obesity and ACE inhibitor 
use, whereas wider pupils were associ-
ated with female sex, arterial hyperten-
sion, tricyclic antidepressant use and 
SNRI and tetracyclic antidepressant 
use. Smoking and socioeconomic status 
weren’t associated with pupil size.

Most prior studies found no gender 
difference in pupil size, the authors 
noted, but this one showed (small) dif-
ferences in male and female pupil size. 
“The results are at odds with previous 
publications and need to be clarified 
by future studies,” they wrote. One 
new finding the authors touted is the 
association with ACE inhibitors in their 
work, which was previously unknown.

They concluded that the associated 
risk factors with smaller pupils—older 
age, hyperopia, ACE inhibitor use and 
diabetes—“should be considered when 

developing and assessing the feasibility 
of screening using nonmydriatic fundus 
photography, as a sufficiently large 
pupil is required to achieve adequate 
image quality, especially when aiming 
to use AI algorithms for screening.”

Kiel M, Grabitz SD, Hopf S, et al. Distribution of pupil size 
and associated factors: results from the population-based 
Gutenberg Health Study. Hindawi J Ophthalmol. September 
9, 2022. [Epub ahead of print].

Most involve age, medication use, refractive status and systemic health.

A 
recent study suggests that 
microperimetry—and mean 
retinal sensitivity value 
specifically—could help 

predict the two-year risk of progression 
to stage-four AMD.

This multi-center, prospective, non-
comparative, open-label study included 
patients with one eye at stage four of 
the AREDS classification and the other 
eye at stage three (study eye). The 
researchers performed microperimetry 
at baseline and every six months during 
the two-year follow-up. At the end of 
this period, each eye was classified as 
either “progressive” (AREDS stage 
four) or “nonprogressive” (stage three).

The study analyzed 147 patients. Of 
these, 30.6% progressed from AREDS 
stage three to four. Data showed that 
the microperimetry criterion mean 
retinal sensitivity was significantly dif-
ferent at baseline between nonprogres-
sive and progressive eyes. Lower values 
were observed for progressive eyes.

With a threshold for mean retinal 
sensitivity set at 24.7dB, diagnostic sen-
sitivity was 80%. Specificity was 30.4%, 
positive predictive value was 33.6% and 
negative predictive value was 77.5%.

Mean retinal sensitivity was the only 
predictive parameter statistically associ-
ated with progression, according to the 
multivariate analysis which included 
microperimetry parameters and other 
routine ophthalmologic factors.

“Given the lack of biomarkers for 
predicting disease progression in AMD, 

this result seems promising 
and could be used in routine 
practice in contralateral eyes of 
the AREDS stage four eye to 
evaluate the risk of progression 
when mean retinal sensitivity 
is below 24.7dB,” the study 
authors concluded in their pa-
per. “Recognition of precursor 
lesions, or biomarkers of AMD 
progression to geographic atro-
phy or neovascular AMD, will 

be of great interest for developing fu-
ture therapeutic approaches in interme-
diate AMD (i.e., AREDS stage three). 
Identifying these biomarkers may help 
in selecting patients for clinical trials 
and defining better endpoints.”

The authors acknowledged further 
studies will be needed to confirm the 
promising role of microperimetry.

Kodjikian L, Creuzot-Garcher C, Korobelnik JF, et al. Micrope-
rimetry to predict disease progression in eyes at high risk of 
age-related macular degeneration disease: the PREVISION 
study. Acta Ophthalmol. September 19, 2022. [Epub ahead 
of print].

Microperimetry Looks Promising for Predicting AMD Progression

NEWS REVIEW | Get the latest at www.reviewofoptometry.com/news

Two factors not found to affect pupil size 
were smoking and socioeconomic status.
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The imaging biomarkers detected by the study group 
may help with earlier recognition of GA or nAMD 
development. 

Photo: Topcon
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The pathophysiol-
ogy of fibromy-
algia isn’t fully 

understood, but digital 
imaging of the neuroretina 
may shed some light on 
the condition. Researchers 
recently found OCT-ob-
servable retinal changes in 
fibromyalgia patients; in a 
separate study, the same 
group then calculated two 
different linear discrimi-
nant functions (LDFs)—a 
way to measure vari-
ance—to improve the 
specificity of OCT retinal 
parameters in fibromyalgia 
diagnosis.

The study included 50 
patients with fibromy-
algia and 232 sex- and 
age-matched healthy controls. All 
participants underwent retinal evalu-
ation using swept-source OCT angi-
ography (Triton Plus) and spectral-
domain OCT (Spectralis). All scans 
were done by the same operator who 
was blind to patient psychiatric and 
ophthalmologic evaluations.

They reported that the Spectralis 
was able to differentiate between 
controls and fibromyalgia patients. 
The researchers observed no sig-
nificant differences in the macular 

vascular plexus between fibromyalgia 
patients and controls, but they did 
note that the vascular density in 
the superior sector showed strong 
inverse correlation with the duration 
of disease.

With Triton OCT, fibromyalgia 
patients demonstrated significant 
peripapillary RNFL thinning in 
the temporal sector. With Spectralis 
OCT, patients demonstrated signifi-
cantly decreased peripapillary RNFL 
in the superonasal, nasal, inferonasal, 

temporal and inferotempo-
ral sectors. The researchers 
noted in their paper that the 
LDF calculated for the Spec-
tralis showed an area under 
the curve (a measure of pre-
dictive accuracy) of 0.968.

They concluded that fibro-
myalgia patients present with 
observable RNFL thinning 
on swept-source and spec-
tral-domain OCT, but they 
also demonstrate a macular 
vascular density similar to 
that of healthy controls. The 
researchers wrote in their pa-
per that this suggests “retinal 
structural changes aren’t due 
to retinal hypoperfusion” 
and that the observation also 
supports the hypothesis that 
neurodegeneration is present 

in fibromyalgia.
The research group also noted that 

based on Spectralis’ area under the 
curve, “The LDF that combines 
several RNFL parameters obtained 
with Spectralis OCT gives this de-
vice a powerful ability to differenti-
ate between healthy individuals and 
individuals with fibromyalgia.”

Garcia-Martin E, Tello A, Vilades E, et al. Diagnostic ability 
and capacity of optical coherence tomography-angiography 
to detect retinal and vascular changes in patients with 
fibromyalgia. J Ophthalmol. 2022;3946017:1-8.

Fibromyalgia Signs Visible in Retina, Study Says

OCT was able to effectively differentiate between healthy patients 
and those with fibromyalgia.
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IN BRIEF
g New Data Strengthens the 
Case for SLT as First-line Ther-
apy. An extension of the LiGHT 
trial in the UK further documents 
how selective laser trabeculo-
plasty (SLT) can result in better 
outcomes than commonly used 
IOP-lowering eye drops. This 
prospective study compared 
open-angle glaucoma and ocular 
hypertension patients after six 
years of treatment with either of 
the two methods. 

The initial three-year trial in-
cluded 692 patients, of which 524 
completed another three years. 

The SLT arm of the extension 
study had 69.8% of eyes remain 
at the target IOP or even below 
the target without any need for 
further medical or surgical inter-
vention. The SLT group also saw a 
lower rate of disease progression 
at 19.6%, compared to the drops 
group at 26.8%. 

The drops group additionally 
needed more trabeculectomies 
and cataract surgeries than 
patients who underwent trabecu-
loplasty. For those who did need 
trabeculectomy in the SLT group, 
none were needed after the first 
three years and the rate was 
almost three times lower than the 

drops group after the entire six-
year period. Cataract surgery was 
needed in at least 50% more eyes 
in the drops group over six years 
than the SLT group. This particular 
finding reflects evidence found 
by the Early Manifest Glaucoma 
Trial indicating eyes treated with 
IOP lowering drops display a 
greater need for surgical cataract 
removal. 

After three years, 78% of 
eyes in the SLT arm did not need 
topical therapy. The almost 70% 
that did not need topical therapy 
after six years indicates that the 
drop-off in efficacy is not too 
large; from this, the researchers 

conclude that SLT is an important 
part of long-term management of 
glaucoma and hypertension. 

While those in the SLT group 
were permitted a third round of 
the procedure after the three-year 
mark, 90% of subjects only need-
ed one or two total treatments. 
Even further, over half (55.5%) 
needed only a single treatment in 
six years. 

Gazzard G, Konstantakopoulou E, 
Garway-Heath D, et al. LiGHT trial: 
6-year results of primary selective laser 
trabeculoplasty versus eye drops for 
the treatment of glaucoma and ocular 
hypertension. Ophthalmology. 2022. 
[Epub ahead of print]. 
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Insurance Policies Discriminate Against Optometrists

Optometrists have long fought 
to be seen and treated with 
the same respect as other 

medical doctors, especially ophthal-
mologists. Unfortunately, a recent 
survey by the American Optometric 
Association (AOA) Health Policy 
Institute revealed that discrimination 
still exists against doctors of op-
tometry, specifically from insurance 
companies. Sixty percent of OD 
respondents reported that they have 
faced denied participation in a health 
plan’s network.

The AOA distributed the survey 
to optometrists across the country 
and received 485 qualified responses 
from doctors in 47 states and the 
District of Columbia as well as from 
42 state affiliate executive directors. 
Nearly two-thirds (64%) of respon-
dents reported that health plans 
required them to credential with 
a vision plan, a policy that doesn’t 
translate to ophthalmologists.

The results also suggested lo-
cational differences in insurance 
discrimination. For ODs practicing 
in metropolitan regions, the AOA 
wrote in their paper on the survey 
results that “84% reported denial to 
a medical plan’s panel, 
while only 48% of doc-
tors not practicing in a 
metropolitan statistical 
area reported a denial to 
a medical plan panel.”1 
The paper also noted 
that “29 responding 
affiliates were aware of 
doctors in their state 
being denied participa-
tion in a health plan 
network.”

While the rate of vi-
sion plan denial among 
optometrists certainly 
represents discrimina-
tion, it was only half 

that of health plan denial. “Thirty 
percent of respondents reported be-
ing denied participation in a vision 
plan network, while twice as many 
respondents reported being denied 
participation in a medical or health 
plan,” the survey authors wrote.

There were several reasons for vi-
sion plan participation denial, includ-
ing the plan’s provider network was 
full (55%), the plan did not contract 
with private practice doctors (25%), 
proximity to other plan providers 
(18%) and the plan required an in-
house optical (18%). For health plan 
denial, the survey authors wrote, “In 
contrast to their experience with vi-
sion plan denials, doctors of optom-
etry found that only 40% of denials 
to medical plans was based upon 
the network of providers being full. 
Alarmingly, one-third reported that 
the denial was based upon the health 
plan’s policy not to incorporate doc-
tors of optometry into the medical 
provider panel.”

Additionally, an online article by 
the AOA on the findings also stated, 
“A third of doctors of optometry 
reported being paid differently 
than ophthalmologists for the same 

procedure by the health plan, a dif-
ferential accounted for by quality or 
performance measures only 7% of 
the time.”2

It’s clear from these survey results 
that discriminatory policies exist 
against optometrists throughout the 
country. What can be done to initiate 
change?

“Educating the plans and the 
patients on optometry’s scope of 
practice can often help,” Steven 
Eiss, OD, chair of the AOA Third 
Party Center, says in the article. 
“Many times, it can just be related to 
ignorance of what optometry can do. 
Also, the AOA, through the Third 
Party Center, has dedicated a lot of 
resources to battle this discrimina-
tion. Any time we are informed of a 
plan that is denying optometry, we 
make every effort to reach out to 
those plans to educate them on the 
value of having optometry as part of 
their provider panel.”

These discriminatory policies not 
only affect optometrists but also 
their patients. They place a barrier 
between patients receiving acces-
sible and affordable care from their 
trusted eyecare provider. In order for 

these laws to change, ODs 
and their advocates must 
continue to grow in these 
efforts to educate and earn 
the respect of patients, 
insurers and lawmakers.

1. Survey confirms insurance discrimi-
nation remains widespread. American 
Optometric Association Health Policy 
Institute. Published September 12, 2022. 
www.aoa.org/aoa/documents/advocacy/
hpi/hpi_survey_confirms_insurance_dis-
crimination_remains_widespread.pdf. 
Accessed on September 15, 2022.

2. AOA survey finds discrimination by 
health and vision plans. American Opto-
metric Association. Published September 
15, 2022. www.aoa.org/news/advocacy/
third-party/aoa-survey-finds-discrimina-
tion-by-health-and-vision-plans?sso=y. 
Accessed on September 15, 2022.

Results of a recent AOA survey found that 60% of ODs were denied from a health plan and 30% from 
a vision plan, often for reasons that don’t apply to their ophthalmology counterparts.

NEWS REVIEW | Get the latest at www.reviewofoptometry.com/news

Several discriminatory policies have prevented nearly two in three ODs 
from joining insurance plans.
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IN BRIEF
g MMP Concentrations May 
Affect Corneal Erosion Healing. 
Researchers believe certain matrix 
metalloproteinases (MMPs) may 
be to blame for defective corneal 
re-epithelization in patients with 
recurrent corneal erosions. MMPs 
degrade the junctional complexes 
that epithelial cells rely on in 
order to adhere to the basement 
membrane. In the study, MMP-2 
and MMP-3 were found to dissolve 

the basement membrane and accu-
mulate in the epithelium, possibly 
inducing erosion recurrence.

Patients were divided into two 
groups: a control group of 65 
healthy patients with stable epithe-
lial-stromal interface who qualified 
for epi-Bowman keratectomy (EBK) 
and a study group of photothera-
peutic keratectomy (PTK) patients 
with recurrent corneal erosions and 
either Cogan’s microcystic dystro-
phy (n=22) or posttraumatic corneal 
erosions (n=34).

The researchers analyzed 
the corneal epithelium collected 
during PTK and EBK procedures 
and determined the samples’ 
MMP concentrations using an 
immunohistochemical assay. They 
found statistically significantly 
higher concentrations of MMP-2 
and MMP-3 in the study group 
compared with the control group. 
The differences in concentrations of 
MMP-2 and MMP-3 in the recurrent 
corneal erosion subgroups weren’t 
statistically significant.

“Knowledge of MMP concentra-
tions in the corneal epithelium of 
recurrent corneal erosion patients 
might substantially contribute 
to the optimization of treatment 
strategies,” the researchers wrote in 
their paper.

Jadczyk-Sorek K, Garczorz W, Bubała-
Stachowicz B, et al. Increased matrix 
metalloproteinase-2 and matrix metallopro-
teinase-3 concentrations in corneal epithelium 
of patients with recurrent corneal erosions. 
Hindawi J Ophthalmol. September 25, 2022. 
[Epub ahead of print].

Refractive Error, Strabismus Top Headache Causes in Kids

While ocular issues poten-
tially resulting in head-
aches is well known, this 

problem is less documented in kids. 
New research aimed to clarify how 
prevalent this may be for children 
who complain of headaches. 

The retrospective study included 
1,878 children who underwent 
sensorimotor, anterior segment and 
dilated funduscopic examinations 
(either with or without cycloplegic 
refraction). The researchers found 
that nearly a quarter of the children 
had at least one new ocular finding 
upon examination, suggesting that 
headaches or an intracranial disease 
may be caused by an ophthalmologic 
source. Ocular findings included re-
fractive issues, strabismus, optic nerve 
elevation, uveitis and glaucoma. 

The most common condition 
presented was refractive issues, pres-
ent in 18.2% of the children. This 
is consistent with prior literature 
that indicates associations do exist 
between refractive errors and head-
aches. Among the kids who had a full 
cycloplegic refraction, 6.9% presented 
a significant change in spherical 
equivalent refractive error. Addition-
ally, 12.9% displayed an astigmatic 
change greater than 1D, while 8.0% 
displayed an anisometropic change 
greater than 1D. 

The researchers point out that 
recent refraction in children may then 
need to be evaluated, considering 

refractive issues as a potential 
cause if they complain of 
new onset headaches. With 
a relatively high percentage 
of refractive errors observed, 
the researchers pose that the 
children likely are suffering 
from asthenopia, character-
ized by chronic headache and 
eye fatigue; the condition 
is either caused by uncor-
rected refractive errors or 
convergence impairment. It 
is important to consider that 
children may also describe 
asthenopia more akin to 
headache if they do not know how 
to describe eye strain. Subsequently, 
practitioners should think in broad 
terms what a child may mean when 
they describe their symptoms, in this 
case, head pain. 

Researchers did report finding more 
serious ocular disorders, although 
their incidence was much lower. 
Included in this category are uveitis, 
glaucoma and extra ocular inflamma-
tory conditions like episcleritis, orbital 
inflammatory syndrome and orbital 
cellulitis. All these are documented 
causes of ocular pain and headaches 
and are even listed for periorbital 
headaches as part of the differential 
diagnosis. 

Despite the low prevalence of these 
conditions amongst children, an oph-
thalmologic exam plays a crucial role 
in intervention and treatment of the 

diseases, especially for some that may 
threaten the patient’s vision. 

Based on the research, the authors 
conclude that “a full ophthalmologic 
examination, including cycloplegic 
refraction, is indicated in the diagnos-
tic workup of children with head-
ache.” They reiterate the importance 
of testing because “while complaints 
of nausea/vomiting, visual changes 
or morning headache should raise 
concern, generally the presence or 
absence of coincident visual, ocular 
or systemic symptoms are not reliable 
predictors of the likelihood of ocular 
pathology in a child with headache, 
and the absence of such symptoms 
does not obviate the need for an oph-
thalmologist examination.”

Lin LY, Pan W, Ying GS, Binenbaum G. Ocular findings 
in children with headache. Ophthalmol Epidemiology. 
September 20, 2022. [Epub ahead of print].

These, along with more serious ocular conditions, are likely the culprit in about a quarter of cases.

An ocular condition, most likely either strabismus or 
refractive error, is the cause of headaches in a quarter 
of children who experience them.
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Smoking Associated With Increased Risk of Eyelid Cancer

Recent research estimating the 
prevalence of eyelid cancers 
in the American Academy of 

Ophthalmology IRIS Registry and 
examining associated factors revealed 
a previously unreported association 
between active smoking and eyelid 
cancer as well as specific subtypes, 
including basal cell carcinoma (BCC), 
squamous cell carcinoma (SCC) and 
malignant melanoma (MM).

The retrospective study enrolled 
IRIS patients with ICD-9/10 codes for 
eyelid cancers. These included BCC, 
SCC, MM, sebaceous carcinoma/other 
specified malignant neoplasm (SBC), 
melanoma in-situ (MIS) and unspeci-
fied malignant neoplasm (UMN).

The researchers estimated overall 
prevalence for each cancer type as well 
as age group, sex, race, ethnicity and 
smoking status. They then examined 
associations between or each type and 
possible risk factors.

In this analysis, 82,136 patients with 
eyelid cancer were identified. Data 
showed that the prevalence of any eye-
lid cancer was 145.1 per 100,000. The 

following cancer-specific prevalences 
per 100,000 people were reported: 87.9 
(BCC), 25.6 (UMN), 11.1 (SCC), 5.0 
(SBC), 4.1 (MM) and 0.4 (MIS).

The study authors observed that the 
prevalence increased with older age 
for any eyelid cancer as well as for each 
cancer type. They also found a higher 
prevalence among males for any eyelid 
cancer and BCC, SCC, MM and MIS. 
Compared with other races, prevalence 
was highest in whites for BCC, SCC, 
MM, SBC and any eyelid cancer.

A regression model revealed that any 
eyelid cancer was associated with older 
age groups, male sex and white race. 
Additionally, active smoking was cor-
related with any eyelid cancer, BCC, 
SCC and MM.

“Our findings support that BCC is 
the most common eyelid cancer in the 
United States, representing 61% of all 
eyelid cancers. This study also showed 
that eyelid cancers were associated 
with older age group, particularly those 
>60 years of age, male sex and white 
race,” the team concluded in their 
recent Ophthalmology Science paper. 
“Healthcare providers should maintain 
a high index of suspicion for possible 
eyelid cancer when examining high-
risk patients, such as older white non-
Hispanic men who are active smokers.” 
The researchers say they feel the data 
could aid in earlier detection and plan-
ning of healthcare policies for eyelid 
cancer prevention.

Baş Z, Sharpe J, Yaghy A, et al. Eyelid cancer prevalence and 
associated factors in the American Academy of Ophthalmol-
ogy IRIS Registry. Ophthalmol Science. September 27, 2022. 
[Epub ahead of print].

Findings also identified basal cell carcinoma as the most common eyelid malignancy in the US.

BCC of the lower lid margin. Note the 
ulceration of the superior aspect, pearly 
elevated margins and madarosis.

Photo: Sara W
eidm
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Ortho-K Improves Chorioretinal Blood Flow in Myopia, Study Finds

It’s known that high myopes have 
relatively thinner choroids, so it 
stands to reason that efforts to cur-

tail myopia development might impact 
the choroidal vasculature in a positive 
way. A recent study documented just 
this phenomenon. Upon observing 
potential alterations in fundus microcir-
culation and retinal thickness in adoles-
cent myopic orthokeratology (ortho-K) 
wearers, researchers recently found that 
these lenses improved retinal blood 
flow while controlling myopia.

A total of 48 patients were enrolled 
and divided into two groups based on 
the presence or absence of astigmatism: 
toric ortho-K and spherical ortho-K. 
OCT-A was used to measure the super-
ficial and deep retinal vessel densities 

at the macular region, radial peripapil-
lary capillary (RPC) density, foveal 
avascular zone (FAZ) area and chorio-
capillaris (ChC) perfusion area before 
and after ortho-K for three months.

After three months of toric ortho-K 
wear, superficial vessel density in the 
fovea and parafovea had significantly 
increased, and deep vessel density in 
the whole area and fovea were signifi-
cantly elevated. In the spherical group, 
superficial vessel density was signifi-
cantly higher in the parafovea, and the 
deep vessel density in the whole area 
and parafovea was significantly higher. 

RPC density in the two groups 
increased after three months of ortho-K 
in the whole area and inside the disc 
area. Three months after toric ortho-K 

wear was initiated, the FAZ area was 
significantly reduced by 0.05mm2, 
while the ChC perfusion area was 
enlarged by 0.06mm2. The FAZ area 
in the spherical group significantly de-
creased by 0.01mm2, whereas the ChC 
perfusion area increased by 0.06mm2. 
Retinal thickness in both groups 
increased after three months of ortho-K 
in the whole area and parafoveal area.

While ortho-K didn’t improve 
astigmatism in myopia patients, the 
researchers concluded that it affects 
retinal blood flow and warrants further 
study to clarify the association.

Wang XQ, Chen M, Zeng LZ, Liu LQ. Investigation of retinal 
microvasculature and choriocapillaris in adolescent myopic 
patients with astigmatism undergoing orthokeratology. BMC 
Ophthalmol. September 23, 2022. [Epub ahead of print].
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OUTLOOK

I
t’s hard to process the loss of some-
one as singular as Art Epstein. I’m 
just one of thousands doing that 
now, in these first few days follow-

ing his untimely passing. So much has 
already been said about his impact on 
the optometry profession, including 
the heartfelt comments we share in our 
news section this month from some of 
his friends, that I worry I can hardly 
add very much. But one of the things 
I think the optometry profession will 
miss most is Dr. Epstein’s outspoken 
advocacy for change. 

Art always had the courage of his 
convictions. Week in and week out, 
his “Off the Cuff” commentaries in 
Optometric Physician either took aspects 
of the profession to task for various 
shortcomings or highlighted some new 
direction he exhorted us to explore. 
Professional societies, optometric col-
leges, CE providers, product manufac-
turers—no one escaped Art’s gaze if he 
had a bone to pick with them.

It’s not easy to identify the fault lines 
in our institutions that create vulner-
abilities for practicing optometrists. It’s 
harder still to call out their leaders for 
inaction. Art did both effortlessly. In 
this he was almost a one-man Fourth 
Estate—the old-fashioned term for 
the press to describe its role in holding 
those in power to account.

In short, we need people like Art 
Epstein as a bulwark against com-
placency.  Perhaps Joe Shovlin said it 
best: “In many respects, he was our 
conscience.” That voice will be sorely 
missed in the months ahead.

Optometry is in the midst of another 
of its periodic transitions, with many 
states agitating for an expanded scope 
of practice that would encompass minor 

surgical procedures. The effort has seen 
much success in 2022, with Virginia and 
Colorado gaining such privileges and 
other states crafting legislation for their 
own upcoming runs at it. 

Unfortunately, the day after Art 
Epstein passed away came the news 
that California’s governor shot down 
the state’s scope expansion bill. Had it 
been signed, this would have opened 
up new opportunities for motivated 
ODs to better serve the public good, 
filling a hole in the provision of eye 
care particularly for low-income people 
who rely on the state’s Medi-Cal plan.

Man, how I wish we could’ve heard 
Art skewer the facile arguments against 
the bill put forth by the governor and 
the lobbyists that fed the words to him.

It’s easy for opponents of scope 
expansion to hide behind (unsubstanti-
ated) claims of hazards to public safety, 
as the medical lobby did once again 
in sinking the California bill, but the 
facts will bear us out in time. I watched 
the floor debate on the bill in the state 
Assembly when the vote took place in 
late August. Let’s just say that was not 
a conversation where accuracy was a 
priority for the bill’s detractors.

If I’m sounding a little fed up about 
the matter, I’ll thank Art for that. As a 
longtime member of the Review edito-
rial board, he often encouraged me 
privately to take a stand, to go out on a 
limb, to develop a voice for myself and 
this publication. 

If Art Epstein’s legacy can be to 
instill an abiding sense of responsibil-
ity in each of us—to call out hypocrisy, 
to challenge the norms and most of all 
to act—then I think we can fairly say 
we’ll have honored his memory. Let’s 
get to it. g

Fiercely loyal to optometry, he often led the way by starting 
much-needed conversations. We each can continue that tradition.

Honoring Art Epstein
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P
atients and prescribers have no 
interaction with pharmacy benefit 
managers (PBMs), yet these 
administrators usually take home 

more than half of the money gener-
ated from each Rx filled. They serve as 
middlemen to “negotiate” with phar-
maceutical companies for placement on 
an insurance formulary. Three PBMs 
have an oligopoly, accounting for more 
than 80% of the category: CVS Care-
mark, Express Scripts and OptumRx.

While these groups claim to help 
lower drug costs, prices continue to 
escalate. Why? To capitalize on their 
position, PBMs will pay and work 
incestuously with insurance companies, 
which sometimes even own the PBMs.

How Does the Scheme Work?
These middlemen collect billions of 
dollars in rebates for prioritizing phar-
maceutical agents on tiered formularies. 
Then, they pay the insurance compa-
nies and hospitals, being sure to keep 
a sizable share for themselves. This 
pay-to-play approach fails to take drug 
efficacy or patient needs into account.

If drug companies refuse to pay these 
fees—which can constitute 60% of 
the entire cost of the drug—the PBM 
will exclude them from the formulary 
entirely or assign them to a lower tier 
that challenges patient access, leaving 
overworked physicians to petition for 
them. This happens despite the fact 
that pharmaceutical companies are the 
ones spending billions on research and 
development for potentially life- and 

vision-saving treatments and fighting to 
have these drugs passed by the FDA. 
Greater transparency of the profit flow 
within this system would help shed 
light on its need for reformation.

PBMs Tied to Inflation
Here’s an example to illustrate how a 
patient may end up paying more for 
their drugs than the insurance com-
panies do (thanks to PBMs). Let’s say 
a drug company provides a rebate of 
80% on a drug priced at $500; thus, the 
company keeps $100. The logical move 
would be to charge $1,000, so that they 
can take home $200. Although the 
manufacturer might appear greedy, it’s 
the PBM receiving the much larger 
monetary portion of $800. The insur-
ance companies then purchase and 
upcharge these drugs to get their cut, 
and so the cycle continues.

United Health Group’s 2022 second 
quarter revenues grew $9 billion, or 
13%, to over $80 billion year-over-year, 
and its earnings exceeded $7 billion 
over the last three months. Fewer 
drugs are covered, making it harder for 
pharmacies to maintain profitability. 
Insurance companies create barriers 
that oblige pharmacies to increase 
prices, such as by denying drug cover-

age, mandating prior authorizations or 
requiring step-edits that order the use 
of a generic or cheaper drug first. This 
system often prevents patients from 
receiving a medication that would be 
superior or essential to their health.

We Can’t Ignore the Middlemen
The Inflation Reduction Act calls for 
policy improvements such as allowing 
Medicare to negotiate prices and help 
prevent PBMs from charging rebates 
on a few select drugs. However, the 
document doesn’t require PBMs to be 
transparent about what they make.

While it’s true we must address costs 
at every level, failing to include PBMs 
in the commercial payer space will con-
tinue to stand in the way of reducing 
inflation of drug prices. If PBMs decide 
they want an 85% rebate or more, drug 
companies won’t have the means to 
lower prices and continue developing 
drugs that save vision and lives.

Calling for Creative Solutions 
If the government isn’t willing to 
require transparency, other avenues 
to dodge the middlemen need to 
be sought out. One company , RVL 
Pharmaceuticals, has eliminated PBMs, 
insurance companies and pharmacies. 
The maker of Upneeq for ptosis offers 
a prescription at a set price through 
RVL Pharmacy, which also ensures the 
patient doesn’t encounter surprises (e.g., 
insurance denials, pre-authorizations or 
inflated costs).

Another creative solution that re-
moves the middleman is allowing doc-
tors to dispense medications from their 
offices, which is legal for optometrists 
and ophthalmologists in most states. 

It’s time to look at the true reason for 
inflation in health care. Understanding 
the behind-the-scenes world of PBMs 
is essential to help keep medications 
accessible and affordable. ■

The Inflation Reduction Act doesn’t address the main cause: PBMs.

Why Pricey Prescriptions 
are Here to Stay

Dr. Karpecki is the director of Cornea and External Disease for Kentucky Eye Institute, associate professor at KYCO and medical director for the Dry Eye Institutes 
of Kentucky and Indiana. He is also chair of the New Technologies & Treatments conferences. He consults for a wide array of ophthalmic clients, including ones 
discussed in this article. Dr. Karpecki’s full disclosure list can be found in the online version of this article at www.reviewofoptometry.com.
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By Paul M. Karpecki, OD 
Chief Clinical Editor

Through my eyes

The system’s pay-to-play 
approach fails to take drug 
efficacy or patient needs into 
account.
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“A
in’t no cure for the sum-
mertime blues.” These 
timely lyrics were written and 
performed by the great Eddie 

Cochran in 1958. I was five years old. 
The song was subsequently recorded 
and performed by the Beach Boys, 
Blue Cheer, the Who, T. Rex, Rush, 
Brian Setzer, Jimi Hendrix and, one of 
my favorites, Alan Jackson. I’m sure 
many more have played this song to ap-
preciative audiences all over the world. 
I wouldn’t even be shocked if the 
Beatles ran it by the folks in Hamburg, 
Germany, pre-Ringo Starr.

But not every musician performed 
“Summertime Blues.” It wasn’t on any 
of the Three Tenors albums, although I 
suspect they would have killed it.

Oh, I forgot. This is an optometry 
column. Well, the point is this: just 
because a rock star (or doctor) who you 
respect does something that seems 
awesome, that does not mean you have 
to do it, too.  You have to be you. When 
I was in school, the esteemed Dr. Burt 
Hooten made this point when he said 
the following cringeworthy statement: 
“Your patients will be like you. If 
you’re fat and ugly, your patients will 
be fat and ugly, too.”

This explains why all my patients 
are crusty old goats. Enough about that 
though, more about how I got to this 
point in the first place.

Low vision is very important and 
can definitely add a wonderful and 
necessary service to your practice plus a 
new (and mostly non-insurance) profit 

stream. I tried it. I have tried every-
thing. I was not good at it. Therefore, 
it did not really benefit my patients or 
my practice. Selling and installing new 
nose pads for $1.00 worked better for 
me.

Same for vision therapy: you have to 
love it or you won’t do it well. Me? Also 
not my forte. I am more than happy 
to send these cases to doctors who 
actually know what they are doing and 
will help my patients. You never lose 
patients when you do something that 
will help them.

Okay, that’s not 100% true; some-
times, the patient has 20/20 eyes and a 
20/200 attitude.

What have you tried 
because you saw another 
doctor do it? Was it a new 
vision plan? I wasn’t any 
good at that either. Was 
it working Saturdays? 
A total bust for 
me. Was it a 
senior citizen 
discount? We 
did that and 
called it Medicare.

Now don’t get too 
scared to try new things. 
That’s not what I meant 
by my earlier remarks. I 
have always been proactive 
with newer technologies, 
lens designs and surger-
ies such as LASIK. My 
colleagues thought I 
must be nuts for bring-

ing up LASIK before we had anyone 
nearby in West Virginia performing it. 
My theory was I wanted my patients 
to hear about these advances from 
me, their trusted eye doctor, not from 
their hairdresser or cousin Larry, who 
still thinks he made a good decision to 
have a radial keratotomy back in the 
day. You know Larry, right? His right 
cornea is shaped like the Matterhorn. 
His left? A pristine +7.00 -5.00x132 and 
he says he’s as happy as a clam. Thank 
goodness for radial keratotomies, right 
Larry? Sure is better than when you 
were -2.00 OU.

The lesson: even though you are 
indeed the best resource about new 
technologies for your patients, you 
don’t have to recommend every single 
new thing. A plumber is paid to plumb. 
You are paid to think.

I know a very successful doctor who 
bought every single new instrument 
that he could possibly afford. He al-
ways wanted to be the first to have ev-
erything. I know this for a fact because 

I filled in for him a couple of times. 
These game-changing new instru-
ments filled every nook and cranny 
of his office, and you could write 

your name with your 
finger in the dust 
that covered them. 
Maybe you should 
decide how each 

new fancy instru-
ment would benefit, 
first, the patient 
and, second, your 

practice? Guess he never con-
sidered that, but, who knows, 
they could’ve all been good 
tax deductions.

 I love to learn new stuff from 
folks I respect. But that doesn’t mean I 
have to follow them blindly over a cliff. 
Okay, I did drink the Kool-Aid a couple 
of times, though. g

You don’t need to be like everyone to be someone.

Take the Road Less 
Traveled

Dr. Vickers received his optometry degree from the Pennsylvania College of Optometry in 1979 and was clinical director at Vision Associates in St. Albans, WV, 
for 36 years. He is now in private practice in Dallas, where he continues to practice full-scope optometry. He has no financial interests to disclose.
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Dr. Vickers

By Montgomery Vickers, OD

ChairSide
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A patient just released from the 
hospital after a bout of pneumo-

nia presented with blurred vision and 
bilateral retinal hemorrhages. What is the 
best way to manage this case? 

“A thorough medical history 
is critical,” advises Jason Guo, 

OD, of the Eye Clinic of University 
Village in Seattle. This patient had just 
been placed in an induced coma on a 
ventilator for a week with pneumonia, 
a history of hypertension and a recent 
diagnosis of liver damage and anemia. 
Her medication list included furose-
mide for liver damage, nadolol and 
spironolactone for hypertension and 
prednisone for pneumonia.  

“When you see bilateral preretinal 
hemorrhages, start ruling out dia-
betic retinopathy (DR), retinal arterial 
macroaneurysm, hemorrhagic posterior 
vitreous detachment (PVD) or Terson 
syndrome,” Dr. Guo advises. 

There was no history of diabetes or 
signs of DR. Bilateral symmetrical arte-
rial microaneurysms typically look very 
different than this patient’s presenta-
tion. There were no signs of a PVD 
or any vitreous hemorrhage. Terson 
syndrome was unlikely due to the lack 
of any associated neurological disease 
or increased intracranial pressure. 
Medical eye examination revealed 
best-corrected acuity of 20/80 OD and 
20/200 OS. All other findings were 
normal except for the fundus. 

Don’t Hold it In
The macula revealed large preretinal 
hemorrhages OD and OS that ob-
scured the fovea. There was a small 

retinal hemorrhage noted two disc di-
ameters superior to the macula, and the 
left eye showed a larger retinal hemor-
rhage inferior nasal to the optic nerve. 
OCT confirmed preretinal/subhyaloid 
hemorrhage over the foveae, and delin-
eation was appreciated between blood 
and inner retina OU (Figure 1).  

Valsalva retinopathy made the most 
sense; it can occur unilaterally or bilat-
erally in an otherwise healthy patient. 

A Valsalva maneuver is an effort 
to exhale without letting air escape 
through the nose or mouth. People 
often use a Valsalva maneuver during 
common activities, such as straining to 
have a bowel movement or blowing a 
stuffy nose. While Valsalva retinopathy 
is more commonly seen in males, there 
is actually no predilection between 
sex, age or race.1 It is described as a 
venous vasculopathy caused by a rise 
in the intrathoracic or intra-abdominal 

pressure against a closed glottis that 
ruptures small superficial capillaries.2 
It produces a high influx of pressure 
against the venous system and allows 
the pressure to pass the thoracic and 
abdominal pressures into the vessels 
supplying the eye.3 This increase 
in pressure in the eye leads to the 
perifoveal superficial retinal capillaries 
rupturing, causing a detachment of the 
internal limiting membrane (ILM).   

Don’t Panic
Monitor the hemorrhages, as they 
usually resolve on their own. That oc-
curred in this patient, with visual acuity 
of 20/25 OD and OS almost three 
months after the initial presentation. 

If the patient is symptomatic or if 
the hemorrhage does not improve or 
resolve within three months, using 
neodymium:YAG laser can disrupt the 
ILM or posterior hyaloid, leading to 
the drainage of blood into the inferior 
cavity and producing a faster resolu-
tion.4,5 A second intervention is pars 
plana vitrectomy, but this is risky and 
should be avoided if possible. 

While Valsalva retinopathy is a rare 
side effect of intubation and me-
chanical ventilation, do not overlook it. 
Although this patient was on a ventila-
tor for pneumonia and not COVID-19, 
understanding the ocular effects of in-
tubation can help prepare optometrists 
for unintended consequences. Patients 
undergoing general anesthesia of any 
kind are also at risk.6 g

1. Simakurthy S, Tripathy K. Valsalva retinopathy. In: StatPearls 
[Internet]. Treasure Island, FL: StatPearls Publishing. Last updated 
June 27, 2022.
2. Duane TD. Valsalva hemorrhagic retinopathy. Trans Am Ophthalmol 
Soc. 1972;70:298-313. 
3. Pstras L, Thomaseth K, Waniewski J, et al. The Valsalva 
manoeuvre: physiology and clinical examples. Acta Physiol (Oxf). 
2016;217(2):103-19.
4. Sahu DK, Namperumalsamy P, Kim R, Ravindran RD. Argon laser 
treatment for premacular hemorrhage. Retina. 1998;18(1):79-82.
5. Schulz-Key S, Carlsson JO, Crafoord S. Long-term follow-up of pars 
plana vitrectomy for vitreous floaters: complications, outcomes and 
patient satisfaction. Acta Ophthalmol. 2011; 89(2):159-65.
6. Sunny ACL. Bilateral Valsalva retinopathy after general anesthesia: 
a case report. J Acute Dis. 2020;9:131-3.

This type of retinopathy presents with dramatic preretinal 
hemorrhages and sudden, painless vision loss.

Valsalva Salvo   

Dr. Ajamian is board certified by the American Board of Optometry and serves as Center Director of Omni Eye Services of Atlanta. He is vice president of the 
Georgia State Board of Optometry and general CE chairman of SECO International. He has no financial interests to disclose.
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Fig. 1. Fundus exam revealed 
bilateral preretinal hemorrhages, and 
corresponding OCT imaging.
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christian, real DB patient  
and ophthalmologist



In fact, ~25 million eye care patients are 
affected by Demodex blepharitis (DB).2,3

We’re willing to bet  
most eye care professionals 

don’t realize just how prevalent 
Demodex blepharitis is.1

DON’T BELIEVE US? 
LEARN HOW EASILY DB CAN FLY UNDER THE RADAR AT

References: 1. Data on file, Tarsus Pharmaceuticals, Inc. June 2022. 2. Trattler W, Karpecki P, 
Rapoport Y, et al. The prevalence of Demodex blepharitis in US eye care clinic patients 
as determined by collarettes: a pathognomonic sign. Clin Ophthalmol. 2022;16:1153-1164.  
3. Saydah SH, Gerzoff RB, Saaddine JB, Zhang X, Cotch MF. Eye care among US adults at high risk 
for vision loss in the United States in 2002 and 2017. JAMA Ophthalmol. 2020;138(5):479-489.
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Comanaging outside of eye care:
recognize these Systemic risks

O
ptometrists are tasked with 
managing the ocular health of 
patients, but the role of the OD 
does not end there. As primary 

eye care providers, you play a critical 
role in the overall health and well-be-
ing of your patients. Quite often, this 
means comanaging systemic condi-
tions such as diabetes and hyperten-
sion with primary care and specialty 
physicians.  

“None of us are ever going to see 
a pair of eyes in clinic that aren’t at-
tached to the rest of the body,” notes 
James Fanelli, OD, of Cape Fear, 
NC. “What we are seeing in the eye 
is oftentimes just a manifestation of 
something happening elsewhere.” 
Some scenarios are obvious, as when 
a patient comes in with a known 
diagnosis, he explains, but frequently 
“they may not have a systemic 
diagnosis and we find something in 
the eye that indicates, for example, 
that they could be diabetic or have 
elevated cholesterol levels,” he 
continues. “As optometrists, we can 
then work very closely with the ap-
propriate internal medicine specialist 
to get their condition under control to 
mitigate the risk of ophthalmic and 
systemic complications.”

Given the wide range of systemic 
conditions an OD may encounter in 
their practice, navigating this aspect of 
patient care is not a simple undertak-
ing. In this article, we will delve into 
the nuances of comanaging common 
systemic diseases with providers 
outside of eye care as well as what the 
optometrist needs to know to provide 
comprehensive care for the whole 
patient. 

The OD’s Role in 
Systemic Disease
Dozens of systemic diseases are as-
sociated with ocular findings, and ODs 
are a key component of the diagnosis 
and comanagement of these condi-
tions, given their role on the front lines 
of care. Virtually every portion of the 
optometric exam may provide clues to 
some sign of systemic disease, accord-
ing to Joseph Shovlin, OD, of Scran-
ton, PA, who notes that some signs 
and symptoms are subtle and can go 
undiagnosed without careful scrutiny. 

Dr. Shovlin recommends starting 
with a detailed ocular and systemic 
history that should include attention 
to family history then moving through 
the typical optometric exam sequence. 
There are a number of commonly seen 
ocular signs that may signal systemic 
conditions. 

“Starting with an external examina-
tion that may show eyelash ptosis/
floppy eyelid syndrome, you’ll want to 
consider if additional evidence points 
to sleep apnea,” Dr Shovlin says. 
“Special attention may be indicated to 
seemingly benign conditions,” he ad-
vises. For instance, simple myokymia 
that spreads beyond the lid warrants 
imaging to rule out a compressive 
lesion at the stylomastoid foramen. 
Facial involvement may signal Lyme 
disease.

By catlin nalley
contributing editor
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Learn how to trade expertise with doctors in other medical disciplines for the betterment of your shared patients.

Suspicious non-healing, ulcerated skin 
lesion along the lower lid margin that the 
patient reported as becoming slightly 
larger over several months. Referral was 
made to oculoplastic surgeon to confirm 
diagnosis and necessary treatment of 
malignancy vs. benign lesion.
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“The cornea and con-
junctiva may hold a treasure 
trove of valuable information 
that can lead to a systemic 
query,” Dr. Shovlin continues. 
“Quite commonly seen is 
band keratopathy, suggesting 
a phosphorous renal clearance 
decrease specifically pointing 
to kidney problems or even 
parathyroid (PTH) dysfunc-
tion, necessitating PTH 
testing.”

Optometrists must be able 
to detect the tell-tale signs 
or symptoms both in patients 
who have been diagnosed with a 
systemic disease as well as those who 
have not. “As primary healthcare pro-
viders, we should take an active role 
in management of patient’s systemic 
conditions and lifestyle choices,” 
says Mohammad Rafieetary, OD, of 
Germantown, TN. 

The first step, he explains, is to not 
just ask questions like, “Do you have 
diabetes?” and wait for a “yes” or a 
“no” answer and go to the next ques-
tion. “If the answer is a ‘yes,’ we need 
to ask about level of management, 
adherence to the regimen and follow-
ups with other healthcare providers,” 
Dr. Rafieetary explains. “If the answer 
is a no, then we need to investigate 
thoroughly.” 

This includes, according to Dr. 
Rafieetary, asking questions like 
these: “When was the last time you 
had a physical? What was the doctor’s 
name? Did you follow-up for your test 
results? Do you know what your blood 
sugar numbers were?” 

While he acknowledged these 
questions can sound obtrusive, their 
responses will help ODs better under-
stand the patient and how involved 
they are with their health. A major 
component of managing any condition 
is education the patient. This is an 
area ODs can—and should—take an 
active role. 

Below, we will discuss a few 
systemic conditions and the role an 
optometrist can play in their diagnosis 
and management. 

• Cardiovascular diseases. Conditions 
such as hypertension, hyperlipid-
emia, carotid occlusive disease and 
related issues can manifest in a variety 
of ways in the eye. This may be as 
basic as corneal arcus, hypertensive 
vascular changes in the retina, various 
presentations of retinopathy or ocular 
ischemic syndrome, or include issues 
such as artery or vein occlusion, isch-
emic optic neuropathy or cranial nerve 
palsies, according to Sara Weidmayer, 
OD, of Ann Arbor, MI.

“We also commonly hear of tran-
sient monocular vision loss (TMVL): 
this is a form of transient ischemic 
attack (TIA),” she says. “Around 
25% of patients with TMVL also had 
a concomitant stroke, and the high-
est risk of having a stroke after TIA 
is within 48 hours, so our swift and 
appropriate action in getting these 
patients emergency stroke workups 
and subsequent stroke risk manage-
ment is crucial.”

These patients can sometimes 
have giant cell arteritis (inflammatory 
source), carotid stenosis or aortic valve 
calcification (embolic source) or atrial 
fibrillation (thromboembolic source), 
so directing a cardiovascular workup is 
key, according to Dr. Weidmayer.

Kelly Malloy, OD, of Philadelphia 
also emphasized the importance of 
checking blood pressure. “As you 
know, blood pressure is analogous to 
intraocular pressure (IOP). If you are 
seeing a patient for their yearly eye 
exam, you would always check IOP, 

even if they are followed 
every three months by a 
glaucoma specialist.” If 
you found the IOP to be 
elevated, she argues, you 
would communicate that to 
the glaucoma specialist. 

“We need to think about 
blood pressure in the same 
way. It should be measured 
on every patient encounter 
and we should be commu-
nicating with the primary 
care physician (PCP)/
specialist who is managing 
their blood pressure if we 

find it to be poorly controlled,” she 
recommends.

Optometrists will often see patients 
on medicine for blood pressure and 
cholesterol, notes Dr. Fanelli. “This 
will clearly manifest, completely 
asymptomatic and very normally, as 
atherosclerotic retinopathy or perhaps 
very mild hypertensive retinopathy, 
but with both of those conditions, as 
the disease progresses the ophthalmic 
retinal findings and the retinal vascu-
lar become much more pronounced,” 
he explains, while emphasizing the 
importance of retinal photography in 
these cases. 

“This can make a significant dif-
ference for our patients long term,” 
he elaborates. “Even in those who 
are currently managed for hyperlipid-
emia, evidence of disease progression 
in the end organ we examine—the 
eye—warrants a conversation with 
their internist to perhaps drive lipids 
down even further. That is a valuable 
piece of information for the internist 
to know.”

“A careful evaluation of the retina 
and specifically its vasculature may 
identify acute or longstanding hyper-
tension concerns,” adds Dr. Shovlin. 
“Of course, diabetic eye related 
changes may be evident as well even 
in undiagnosed diabetics. Early hy-
pertensive retinopathy shows retinal 
arteriole narrowing/focal constriction 
and can show exudate, edema and 
even optic nerve swelling in more 
advanced disease.”

Band keratopathy seen in a patient with kidney disease.

Photo: Joseph Shovlin, OD
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• Diabetes and other retinal manifesta-
tions. ODs should be on the lookout 
for signs of the systemic component 
in patients with negative history, Dr. 
Rafieetary recommends. “For those 
with known diagnosis, historical per-
spectives, such as duration of disease, 
level of management, presence of 
complications and comorbidities such 
as renal failure, past CVA, hyperten-
sion, lipid disorders, sleep apnea, 
cardiovascular disease, obesity and 
smoking are all important in the risk 
assessment of presence of diabetic 
retinopathy, as well as potential pro-
gression and prognosis.”

One out of every 10 patients you 
see have diabetes and three or four 
out of 10 are pre-diabetic, according to 
Dr. Rafieetary, who notes that diabe-
tes can also have non-retinal ocular 
effects such as refractive shift. This 
should raise the suspicion to further 
dissect the issue. 

While patients may be resistant to 
dilation, Dr. Rafieetary underscores 
the importance of performing a dilated 
fundus exam on all patients. This, he 
notes, becomes even more imperative 
among patients with certain symptoms 
or conditions with potential retinal 
involvement. 

“Use of imaging technologies plays 
a critical role as well,” Dr. Rafieetary  

adds. “However, ODs should keep in 
mind the limitations, sensitivity and 
specificity of these tests. For example, 
OCT is an excellent test for detection 
of diabetic macular edema. However, 
it is not to be substituted for a com-
prehensive retinal examination.”

• Neurologic conditions. There are a 
number of neurologic diseases that 
can affect vision and cause various 
symptoms ranging from dry eye and 
double vision to blindness. Systemic 
neurologic conditions such as Parkin-
son’s and Alzheimer’s can have ocular 
manifestations and, following a stroke, 
patients often face visual problems 
that stem from neurologic damage. 

“Be sure to use the tools in your 
toolbox to your full capacity,” says 
Dr. Malloy. “As the eye doctor, you 
are the only member of the patient’s 
health care team to have and be 
able to access visual fields and OCT. 
Remember that these are not just for 
glaucoma.” When patients complain 
of new-onset headaches or subjective 
visual disturbances, run visual fields 
and OCTs, Dr. Malloy advises. “This 
should be done before referring to 
the PCP or neurologist for headache 
management.”

Abnormalities on these tests, she 
adds, could help identify an under-
lying issue that may otherwise be 

incorrectly labeled as migraine. “For 
example, uncovering a subtle hom-
onymous hemianopia in such a patient 
could demonstrate that this person 
needs neuroimaging that might un-
cover a brain mass,” says Dr. Malloy, 
who recommends all optometrists re-
familiarize themselves with perform-
ing a cursory neurologic examination.  

“You test cranial nerves II, III, IV, 
and VI or a regular basis, but how 
often do you check the other eight 
cranial nerves? Your ability to do so 
may help identify and localize a caus-
ative etiology for a patient’s symptoms 
or clinical presentation,” she advises. 
“Do you ever test a patient’s strength 
and sensation, or assess their gait? 
These can not only help localize an 
etiology for their ocular signs and 
symptoms but also help you identify 
non-ocular issues for which the patient 
would benefit from neurologic consul-
tation.” 

Dr. Malloy also emphasizes the 
importance of assessing a patient’s 
mental status. When it’s warranted, a 
simple, mini-mental status exam—in 
addition to the other aspects of a 
neurological examination—can help 
determine when a neurologic referral 
may be indicated for early neurode-
generative disease or other causes of 
dementia.

“Be sure to look at the patient as 
a whole and not just a pair of eyes,” 
she says. “Work to your capability of 
being an integral part of the patient’s 
health care team. This is applicable to 
all areas of systemic disease, not just 
neurologic issues.”

• Autoimmune and inflammatory dis-
eases. There are a number of autoim-
mune and inflammatory diseases that 
can impact the eyes and vision, such 
as lupus and rheumatoid arthritis. 
Other conditions an OD may come 
across in the clinic include spondylo-
arthropathies, sarcoidosis, Sjögren’s 
syndrome and inflammatory bowel 
disease. 

These conditions can present with 
a variety of ocular manifestations. For 
instance, lupus can lead to eye-related 
conditions such as optic neuropathy 

C O M A N A G I N G S Y S T E M I C D I S E A S EFeature

determining referral urgency
As discussed, optometrists should be prepared to refer to a specialist when deemed neces-
sary. However, most specialists, and especially neurologists, are often booked out at least 
three months, if not longer. It is up to the OD, according to Dr. Malloy, to determine the 
urgency of the referral.

“Keep in mind that there is a difference between wanting your patient to be seen sooner 
so you feel better about shouldering the responsibility and needing your patient to be 
seen sooner because you know they have something of legitimate concern,” she advises. 
“However, if your patient does have that more urgent issue, you will need to call the office 
and speak with a nurse or doctor to explain why you feel your patient needs to be seen more 
urgently.”

As your patient’s advocate, if you feel they are not receiving the necessary care in the 
appropriate timeframe, be persistent, Dr. Malloy urges. “When needed, you can call the hos-
pital emergency department and discuss the possibility of sending the patient to them to 
initiate any emergent work-up and/or treatment if you know what is needed.”

This is why keeping up with the literature and new practice guidelines is critical. “For 
example, the latest practice guidelines now clearly state that we should be managing all 
patients with acute vision loss (even if transient) or acute retinal artery occlusion the same 
as we would manage any new-onset stroke, with immediate referral to an emergency depart-
ment at a hospital with a dedicated stroke center,” Dr. Malloy notes.
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and vascular lesions. Patients may 
present with symptoms such as dry 
eyes, blurred vision and light sensitivi-
ty. A common symptom of rheumatoid 
arthritis is dry eye. Other conditions 
associated with this condition include 
scleritis and uveitis. In fact, there is 
about a 50% chance that patients with 
scleritis have an associated autoim-
mune condition.

As always, it’s important to keep 
a patient’s medical history in mind 
throughout the entirety of your exam 
as well as recognize the signs of any 
potentially underlying conditions.

• Other conditions. There are a 
plethora of other conditions that ODs 
will likely see in their practice. One 
example is obstructive sleep apnea, 
an often underdiagnosed condition, 
according to Dr. Rafieetary, who notes 
that this condition has ocular and non-
ocular signs that ODs should know 
about and have a conversation with 
the patient if suspected. “This is as-
sociated with floppy eyelid syndrome, 
and it’s remarkable how even a very 
basic eye exam and symptom screen-
ing can prompt a sleep study and 
obstructive sleep apnea diagnosis,” 
adds Dr. Weidmayer. 

Another area where optometrists 
can have an impact is dermatologic 
conditions, notes Philadelphia’s Marc 
Myers, OD. “We see our patients, 
hopefully, on a routine basis, and by 
doing so we can follow up on skin 
diagnoses and skin cancers. Most 
skin cancers affect people above the 
shoulder.”

When Dr. Myers examines a 
patient, he is not only assessing their 
eyes, but also looking at the skin of 
their head and neck. He will ask ques-
tions such as, “Do you have a history 
of involvement with a dermatologist? 
When was the last time you were 
there? Are you using sun-safe tech-
niques like staying out of the sun and 
using sunscreen?” Dr. Myers will then 
communicate with the dermatologist 
directly if he finds anything suspicious 
that could warrant further examination 
and testing. 

Dr. Shovlin, who recently had a pa-
tient with a suspicious nose lesion that 
turned out to be basal cell carcinoma, 
emphasizes the importance of looking 
under the face mask. 

Regardless of the condition, an 
optometrist must feel comfortable to 
pick up the phone and call the ap-
propriate provider, whether that is the 
PCP or a specialist, Dr. Myers says. 
“We have to share clear and detailed 
findings, so that our comanagement 
partner understands the severity and 
needs of the patient,” he notes. “This 
also helps confirm that the importance 
of following through with the recom-
mended care has been communicated 
to the patient.”

Patient Care Across Disciplines
Effectively comanaging systemic 
conditions with healthcare providers 
outside of eye care requires strong 
relationships based on mutual respect 
and trust. Taking the time to foster 
connections with local PCPs and 

specialists will go a long way when the 
need for collaborations arises. 

Communication is key. When the 
OD is the first to suspect a systemic 
condition, it is important to reach out 
directly to the appropriate provider. 

Dr. Shovlin prefers a phone call. If 
you are referring to a specialist, the 
PCP should always be kept in the 
loop, he advises.

“In some cases,” says Dr. Rafieetary, 
“it is best to send the patient to the lo-
cal ER with a call to the ER physician 
ahead of time,” particularly if dealing 
with acute and life-and vision-threat-
ening situations such as malignant 
hypertension, central retinal artery 
occlusion, papilledema or ischemic 
optic neuropathy with suspicious of 
giant cell arteritis. “It may not even be 
unreasonable to call EMT to transport 
the patient,” he advises.

In cases where specialty care hasn’t 
been established, ODs shouldn’t 
hesitate to make a referral to a special-
ist or subspecialist, according to Dr. 
Rafieetary. However, he notes, there 
are instances where a PCP referral 
may be required. 

“In our area, most rheumatologists 
do not accept patients from our office 
if we suspect an autoimmune dis-
ease,” he explains. “They want an in-
ternist to at least evaluate the patient 
and try to manage their care. We have 
had to establish working relationships 
with a handful of our area rheumatolo-
gists to be able to send the patient 
directly to them.”

How you communicate with other 
providers is also crucial. “Although 
EHRs have made it simpler to send 
a report to other healthcare providers 
(HCPs) and we should take advantage 
of this, you cannot always trust that 
the note or the report gets into the 
hands of the HCP you were trying 
to send information to,” advises Dr. 
Rafieetary. “Sometimes it is easier to 
make the patient an appointment or 
rely on them to make an appointment 
for themselves, or present to a pre-
existing appointment with a copy of 
your test results or a note you need to 
convey to other HCPs.”

Neurotrophic keratopathy secondary to 
herpes zoster infection.
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HELPING TO PROTECT 
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EDUCATE
PATIENTS1

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

REFER
APPROPRIATE PATIENTS1

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

In Patients With Diabetic Eye Disease (DR and DME),
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CONTRAINDICATIONS
•  EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, or 
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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 
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The more you know about anti-VEGF agents and other potential treatments 
for DR, the better you can help inform your patients. Find out more by visiting 
diabeticretinaldisease.com.

CONTINUE TO MONITOR
PATIENTS1

•   The AOA recommends frequent monitoring 
of patients1

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

FOLLOW UP 
WITH PATIENTS
•   Encourage referred patients to 

promptly visit a retina specialist

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

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

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

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

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

INDICATIONS
EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is indicated for the treatment of patients with Neovascular (Wet) 
Age-related Macular Degeneration (AMD), Macular Edema following Retinal Vein Occlusion (RVO), Diabetic 
Macular Edema (DME), and Diabetic Retinopathy (DR).
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based-clinical-practice-guideline-eye-care-of-the-patient-with-diabetes-mellitus-second-edition/
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of patients with:
Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular Edema Following Retinal Vein Occlusion (RVO), Diabetic 
Macular Edema (DME), Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections  
EYLEA is contraindicated in patients with ocular or periocular infections. 
4.2 Active Intraocular Inflammation  
EYLEA is contraindicated in patients with active intraocular inflammation. 
4.3 Hypersensitivity  
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS 
5.1 Endophthalmitis and Retinal Detachments  
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse 
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed 
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately 
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure  
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse 
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular 
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
managed appropriately.
5.3 Thromboembolic Events  
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs 
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of  
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients 
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was 
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with 
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of 
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events 
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS 
The following potentially serious adverse reactions are described elsewhere in the labeling:  
• Hypersensitivity [see Contraindications (4.3)]  
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]  
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]  
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience  
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed  
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients 
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1% 
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%) 
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and 
intraocular pressure increased.

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

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

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

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

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

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

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

Adverse Reactions
EYLEA 

(N=218)
Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

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

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

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

Adverse Reactions
EYLEA 

(N=578)
Control 

(N=287)
EYLEA 

(N=578)
Control 

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

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

Infertility
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive 
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the 
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified. 
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use  
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use  
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and 
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age 
in these studies.
17 PATIENT COUNSELING INFORMATION 
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the 
eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5.1)]. 
Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations 
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.
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Working with other 
providers can sometimes be 
challenging, and Dr. Shov-
lin notes that there will be 
occasions where you may be 
met with some resistance, 
especially if you are recom-
mending specific testing. 
“Don’t be deterred,” he says. 
Recalling a recent case, he 
explains, “I sent an elderly 
woman who experienced an 
artery occlusion for a stroke 
protocol to the ED along 
with a note for obtaining an 
ESR and CRP, in addition 
to what would normally be 
done on ED presentation.” 
About four hours later, Dr. 
Shovlin received a phone 
call at home from a first-
year emergency physician 
admonishing him for sug-
gesting such testing on “her” 
patient.

“She refused to do a simple 
sed rate and when I called the 
ED the next morning, I spoke 
to another physician who obtained the 
necessary test only to report a sed rate 
of 82 later that day,” he continues. 
“Steroids were immediately started 
and a temporal artery biopsy was done 
in our ambulatory surgery center later 
that week showing inflammation con-
sistent with giant cell arteritis.”

Effectively comanaging with other 
physicians requires confidence as well 
as willingness to learn and ask ques-
tions, when needed. “Very clear and 
specific referrals are key. Remember 
that you are the eye specialist, and 
other healthcare providers in different 
specialties depend on you to com-
municate what is happening with the 
patient, why you referred them and 
what specifically you want them to 
look for,” Dr. Weidmayer, says. 

“If you have a specific problem that 
requires a specific test, state exactly 
what needs to be done. If you don’t 
know exactly what to do, that’s OK—
but talk to somebody who does,” she 
adds. “We should all know enough 
to understand the level of urgency 

of the condition at hand. Don’t be 
afraid to pick up the phone and talk to 
someone to ensure you’re making the 
appropriate decisions.”

ODs must also recognize that pro-
viders outside of eye care don’t always 
understand what optometry is and 
the full scope of what the specialty is 
capable of, notes Dr. Fanelli. “Having 
confidence in—and clearly articulat-
ing—your expertise is an important 
aspect of comanagement,” he says. 
“Building relationships and mutual 
trust in one another’s abilities is the 
key component of success. You want 
to work the providers who understand 
and value what you bring to the table 
as an optometrist.”

Systemic Meds and the Eye
Another key component of systemic 
disease comanagement is medication. 
For the OD, that means contending 
with potential ocular side effects. 
However, given the growing list of 
drugs that can affect the eye and vi-
sion, this can prove challenging. 

 “There are many medica-
tions that have an effect on 
the eye. Unfortunately, some 
have potential to cause irre-
versible vision loss,” according 
to Dr. Shovlin, who advises 
ODs to “always alert any pro-
vider who has any direct effect 
in prescribing such medication 
with any concerns you have 
after you have examined your 
patient.”

Quite often, Dr. Weidmayer 
explains, the need for the 
systemic medication is greater 
than the risk of ophthalmic 
side effects. “However, we 
certainly still have a say and 
can communicate that with 
the prescribing physician.” 

One example Dr. Weid-
mayer gives is Plaquenil use. 
She finds that patients on this 
medication are taking a dose 
that exceeds the maximum 
recommended 5mg/kg/day 
in regard to retinal toxicity 
risk. “This typically happens 

as elderly patients lose weight and 
their dose is not adjusted accord-
ingly,” she says. “I regularly talk with 
our rheumatologists and ask them to 
trim the dose—which usually gets 
trimmed from 200mg BID to 300mg/
day equivalent (either 300mg/day 
or 400/200 per day alternating for a 
300mg/day equivalent).

  “Another nuance I tend to run into 
in Plaquenil monitoring is pre-existing 
or developing macular disease,” she 
continues. “I ask the rheumatologist 
to explore alternatives to Plaquenil 
when there are any macular issues 
present that would make it difficult 
for me to discern whether the patient 
was developing Plaquenil toxicity 
over time.”

Any evidence of early macular 
toxicity is a hard stop for Plaquenil, 
according to Dr. Weidmayer. “Rheu-
matology has never given me push-
back on that, since permanent central 
vision loss would be the end result 
if the patient remained on it,” she 
explains.

C O M A N A G I N G S Y S T E M I C D I S E A S EFeature

Experts advise optometrists to be vigilant for clinical signs of 
sebaceous gland carcinoma.

Photo: Joseph Shovlin, OD
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Patients with pachychoroid spec-
trum disease (e.g., CSCR) should 
avoid systemic steroids if possible, 
Dr. Weidmayer advises, while ac-
knowledging that this cannot always 
reasonably be avoided, since steroids 
are used for such a wide range of 
conditions.

“In patients with a CSCR history, 
I typically alert the healthcare team 
that steroids of any kind should be 
avoided if possible and ask that they 
refer the patient to me if any are 
started so I can evaluate them,” Dr. 
Weidmayer explains, while noting 
that this is similar to the approach she 
takes when managing steroid-sensi-
tive IOP patients. 

For example, she has a patient with 
very steroid-responsive IOP who gets 
semi-regular intra-articular steroid 
injections. His orthopedic/physical 
medicine and rehabilitation physician 
has been made well aware that his 
IOP is steroid-sensitive, so Dr. Weid-
mayer is alerted several weeks before 
any scheduled injection. 

“I send the patient some Cosopt 
and he comes in at scheduled inter-
vals for IOP checks thereafter until 
we can stop the Cosopt again,” she 
says. “This is not an unmanageable 
situation, we just all need to be on the 
same page.”

 There are a plethora of other 
medications that an OD may come 
across in their practice. One example 
is sildenafil (Viagra). “This and other 

PDE-5 inhibitors have been associ-
ated with dose-dependent, reversible 
color vision abnormalities, but also 
with more concerning non-arteritic 
anterior ischemic optic neuropathy 
(NAION),” according to Dr. Wei-
dmayer. Risk vs. benefit calcula-
tions should be discussed with such 
patients on an individual basis and 
include considerations of possible 
comorbid health conditions (e.g., hy-
pertension, diabetes, hyperlipidemia) 
and relevant ocular history (e.g., prior 
NAION in the other eye, binocular/
monocular status, other eye disease), 
she notes.   

“I will typically simply alert the 
prescribing physician that PDE-5 
inhibitors are associated with an 
increased risk for NAION and sum-
marize the discussion I had with the 
patient as a launching point for the 
PCP to consider discussing risks/ben-
efits with the patient,” Dr. Weidmayer 
explains.

Another medication ODs should 
be aware of is pentosan polysulfate 
(Elmiron), which is used for patients 
who have interstitial cystitis. This 
medication can cause irreversible 
central vision loss, so close monitoring 
is necessary. “Pre-emptively commu-
nicating with urologists in your local 
community about the ocular risks of 
this medication is a great idea; that 
way, prescribers will send patients 
to eyecare providers for appropriate 
screening,” suggests Dr. Weidmayer.

Recent evidence has shown that 
antibody-drug conjugates (ADCs)—
a newer class of targeted cancer 
therapy—can cause corneal deposits 
and microcysts, keratitis, conjunctivi-
tis and optic neuropathy.

“With the explosion of the systemic 
therapies for almost every condition, it 
is impossible to remember or keep up 
with indications and adverse reactions 
of all things in the market. We also 
must keep in mind interaction with 
medications that we may prescribe,” 
Dr. Rafieetary says. 

“In years past,” he notes, “we used 
to rely on PDR books, but once again 
the worldwide web and various apps 
have made it much easier for us to 
search or verify this information. One 
of my favorite apps is Medscape.”

 
Take a Holistic Approach 
to Practicing Eye Care 
With a host of systemic conditions 
and associated medications, it can feel 
daunting to play an active role in the 
diagnosis and management of these 
diseases. However, optometrists are in 
the perfect position to do so. 

“So many systemic diagnoses have 
a bearing on how the eye works and 
can have direct consequences on ocu-
lar health,” notes Dr. Myers. “Shar-
ing your knowledge and positioning 
yourself as a provider invested in your 
patients’ overall health is beneficial 
both for the community and your own 
practice—opening the door for future 
comanagement and referrals to the 
practice.”

An aging population that has a 
growing need for primary eye care 
coupled with a looming shortage of 
ophthalmologists will make this even 
more important moving forward. 
“We’re going to be the gatekeepers 
that have to be aware of these medical 
diagnoses both for early detection of  
ophthalmic complications as well as 
ocular manifestations that indicate a 
systemic issue,” Dr. Myers says. “As 
optometrists, we have a multifaceted 
part to play to ensure our patients 
receive optimal and comprehensive 
care.” ■

The genetic disorder Wilson’s disease manifests in the eye as a Kayser-Fleischer ring.

Photo: Joseph Shovlin, OD
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How Hypertension and Stroke 
Affect the Eye

H
ypertension affects 47.3% of 
the adult United States popula-
tion, with one in five of these 
individuals unaware of their 

condition and only one in four having 
it under control.1 Meanwhile, one 
stroke occurs every 40 seconds and 
one death from stroke every 3.5 min-
utes in the US.2 It is no coincidence 
that hypertension is the leading cause 
of stroke.3 

Given the prevalence of these con-
ditions, optometrists in a primary care 
setting encounter affected patients 
daily. When primary eyecare provid-
ers examine the blood vessels of the 
eyes, it yields clues to systemic vascu-
lar status. As a result, it is important to 
address and manage the ocular mani-
festations of hypertension and stroke, 
which could potentially save lives.  

First and foremost, the patient’s 
symptoms on an initial intake or 
history form may elevate level of 
suspicion. Risk factors for hyperten-
sion and stroke that can be gathered 

from the history form alone include 
the following:3

• Age >65 years old
• African-American race
• Male sex 
• Obesity 
• Tobacco/alcohol consumption 
• (+) Family history 
• Comorbidities: 

– Diabetes
– Cardiovascular disease
– High cholesterol 
– Sleep apnea 
– Kidney disease  

Hypertension on Routine Exam        
In addition to taking a thorough 
history, make blood pressure (BP) 
measurement a part of the routine 
exam for patients with the above-
mentioned risk factors. Not only is 
this the best way to assess for control 
in existing hypertensive patients, but 
it can also alert them about undiag-
nosed hypertension, as the condition 
is largely asymptomatic in nature. 

The diagnosis of hypertension 
is made through serial BP readings 
taken throughout the day, so having 

By Saidivya Komma, OD, 
and Kristine Loo, OD
Kernersville, NC

Fig. 1. Elschnig spots seen in a patient with hypertensive retinopathy.

HY P E RT E N S I O N A N D S T R O K EFeature

ODs play a vital role in protecting patients from both chronic and acute vascular events.  
Here’s what to look for and how to react.
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more information may aid the patient 
or their primary care provider in the 
diagnosis. In 2017, the American 
College of Cardiology and American 
Heart Association (AHA) lowered 
the threshold blood pressure reading 
for the diagnosis of hypertension to 
≥130/80, as studies found that doing 
so reduced the risk of mortality by 
27%.4 

In patients with elevated BP read-
ings in-office (the aforementioned 
≥130/80), it is important to assess for 
headaches, arrhythmia, vision loss, 
tinnitus, fatigue, nausea, vomiting, 
confusion, chest pain, tremors, muscle 
weakness and tingling or numbness, 
as these are all common signs and 
symptoms of a stroke requiring urgent 
evaluation.2 If a patient presents 
with hypertensive crisis (>180/120), 
even without symptoms, at the least 
an attempt should be made to call 
the general physician; with no other 
alternative, the patient should be 
advised to seek immediate care at an 
emergency room. 

In asymptomatic patients with stage 
1 or stage 2 hypertension, dilation 
without phenylephrine is indicated 
due to the drop’s potential to elevate 
blood pressure as a vasoconstrictor 
(Table 1). If phenylephrine is required 
to gain access to the retinal periph-
ery, punctal occlusion can be used to 
prevent systemic absorption.

The pathophysiology of benign es-
sential hypertension, which accounts 
for 95% of hypertensive patients, is 
complex.1,3 No single identifiable 
cause accounts for elevated BP in 
these patients but rather a combi-
nation of lifestyle and genetic risk 
factors. The other 5% of hypertensive 
patients have a direct, underlying 
renal or adrenal disease.1,3 BP elevates 
when normal cardiac output is met by 
increased peripheral resistance in the 
arterioles due to vasoconstriction. The 
main culprit behind excess vasocon-
striction is an overactive sympathetic 
nervous system.5 This causes endo-
thelial cell dysfunction in medium- to 
large-sized arteries, which leads to 
thrombus formation and turbulent 

blood flow, and ultimately increases 
the risk for clot formation.5 

The inner retinal vasculature is 
autoregulated—meaning that there 
is an absence of sympathetic nerve 
supply, unlike the choroidal vascu-
lature that only has a sympathetic 
nerve supply.6 Elevated BP in the 
background of autoregulation initially 
causes vasoconstriction, but persistent 
elevation overrides this compensatory 
mechanism, leading to vasospasms, 
thickening of the vessel layers and en-
dothelial damage.7 As a result, chronic 
hypertension leads to retinal arteriolar 
narrowing and, eventually, the break-
down of the blood-retinal barrier. 

These changes can be observed 
funduscopically as increased arterial 
light reflexes, artery-vein compres-
sion, cotton wools spots or inner 
retinal hemorrhages with exudates.7,8  
Meanwhile, hypertensive cho-
roidopathy will present as areas of 
focal infarcts, seen funduscopically as 

Siegrist streaks and Elschnig spots.9 
Although these are changes that may 
be seen on routine exam in hyperten-
sive patients, the presence of grade 2 
hypertensive retinopathy and beyond 
increases the long-term risk for stroke 
and suggests the need for tighter BP 
control (Table 2).10

Keep an Eye Out
Transient monocular vision loss 
(TMVL), transient ischemic attacks 
(TIA), branch retinal artery occlusions 
(BRAO) and central retinal artery 
occlusions (CRAO) are all forms of 
acute retinal arterial ischemia that 
are considered ocular and systemic 
emergencies requiring proper and 
immediate diagnosis and management 
by the eyecare provider.13 While the 
signs, symptoms and visual outcomes 
may be different between each entity, 
their overall systemic and neurologic 
significance and management are the 
same and should be reviewed. 

Table 1. Staging of Hypertension4

BLOOD PRESSURE STAGING SYSTOLIC AND/OR DIASTOLIC

Normal <120 and <80

High Normal 120-129 and <80

Stage 1 Hypertension 130-139 or 80 to 89

Stage 2 Hypertension >140 or >90

Hypertensive Crisis >180 and/or >120

Source: American Heart Association

Table 2. Staging of Hypertensive Retinopathy (Keith-Wagener-Barker Classification)

Grade Characteristics

Grade 1 Mild, generalized arteriolar narrowing

Grade 2

A/V nicking (at the arteriovenous crossing, the 
artery lies over the vein and shares the same 
outer sheath—increased sclerosis can lead to 
compression of the vein and thrombus formation)

Grade 3
Changes from breakdown of the blood-retina 
barrier due to acute elevations in BP: retinal edima, 
cotton wool spots and exudates, hemorrhages.

Grade 4 • Malignant hypertension (>180/120) 
• Papilledema and macular star
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Understanding the protocols for 
timely referral of these patients may 
be lifesaving, as risks for stroke are at 
the greatest within the first few days of 
onset of these signs or symptoms.13 

• TMVL is a temporary episode of vi-
sion loss in one eye that can last a few 
minutes to hours followed by sponta-
neous recovery. TMVL of an isch-
emic or vascular nature is caused by 
impaired blood flow to the retina due 
to either a vaso-occlusive or embolic 
event from atherosclerotic plaques; 
this is sometimes referred to as a reti-
nal TIA.11,12 The term amaurosis fugax 
(from the Greek meaning fleeting 
darkness) is often used interchange-
ably with TIA to describe interrupted 
vision.11 

TIAs usually last less than one hour 
and have a high risk of subsequent 
cerebral ischemia and stroke—at its 
highest during the 14 days following 
initial onset of symptoms.11 It has been 
reported that 10% to 15% of patients 
with a TIA will have a stroke within 
90 days, with approximately half oc-
curring within 48 hours. Patients who 
survive the initial high-risk phase have 
a 10-year stroke risk of approximately 
19%. Considered along with other 
related conditions, these patients pres-
ent a 43% risk over 10 years of experi-
encing a stroke, myocardial infarction 
or vascular death.13 

Common causes 
of TMVL include 
an embolus of the 
internal carotid 
artery or from the 
heart, atheroscle-
rosis, giant cell 
arteritis (GCA) 
and carotid artery 
dissection.12 Cases 
of TMVL deserve 
emergent refer-
ral for neurologic 
imaging for stroke 
prevention and to 
confirm a diagno-
sis. Symptoms of 
vascular TMVL due 
to a retinal source 
include episodes of 

painless blurring of vision (transient 
visual obscuration) described as a veil, 
shade or haze that either ascends or 
descends vertically and darkening or 
blacking out of vision, lasting sec-
onds to minutes, that spontaneously 
resolve. Complaints of “zig-zag lines,” 
“colors,” “heat waves” or “sparkles,” 
known as scintillating scotomas, are 
visual symptoms of aura more com-
monly associated with vasospastic 
migraines than with ischemia.11

TMVL can occur secondary to 
arteritic vascular disease, thus it is im-
portant to order blood work to test for 
GCA in patients over the age of 50.11 

Those with elevated inflammatory 
markers, such as elevated c-reactive 
protein (CRP) or elevated erythrocyte 
sedimentation rate (ESR) and el-
evated platelets along with new-onset 
headaches, jaw claudication and scalp 
tenderness should be referred im-
mediately for temporal artery biopsy 
and started on high doses of corticoste-
roids.11

• Retinal artery occlusions. BRAO and 
CRAO are caused by acute occlusions 
of the retinal vasculature that can lead 
to sudden painless vision loss and 
result in retinal infarctions.14,15 The 
main cause of these artery occlusions 
has been identified and suggested to 
be emboli from the carotid arteries or 
the heart, with a range from 3% to 96% 
from ipsilateral carotid artery disease 
and 24% to 72% from emboli from car-
diac sources.14 Additionally, one study 
reported that of 375 patients with non-
arteritic retinal arterial occlusion, one 
third had ipsilateral internal carotid 
stenosis of at least 50% and half had an 
abnormal echocardiogram.16

The ophthalmic artery branches 
from the distal internal carotid artery 
at a perpendicular angle and the 
diameter of the ophthalmic artery is 
approximately one third of the internal 
carotid artery. Hence, it is possible for 
an emboli that causes an artery occlu-
sion to also enter into cerebral circula-
tion, and can therefore lead to cerebral 
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Patients at Risk for Stroke: The Role of the OD
1. Identify and establish a relationship with the nearest certified stroke center open 24/7.
2. Offer same-day appointments for patients with acute painless monocular vision loss 
(transient or permanent).
3. If confirmed diagnosis of vascular TMVL, BRAO, CRAO or Malignant Hypertensive 
Retinopathy, check blood pressure in office, inquire about additional systemic symptoms, 
consider GCA.
4. Send patient immediately to nearest stroke center or rapid-TIA ED with a note indicating 
“Ocular TIA” or “Ocular Stroke.” Inform and educate patient on the urgency of referral. Call 
the center to warn them that “a stroke patient is on the way.”
Workups in the ED to include: 
· Blood work (e.g., CBC with platelets, hA1C, PT, PTT, lipid panel, ESR, CRP)
· Electrocardiography
· MRI, including DWI of brain
· MRA, CTA or carotid ultrasound/transcranial Doppler

Fig. 2. Siegrist streaks, a rare manifestion of hypertensive 
choroidopathy.
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infarctions.14 Consequently, stud-
ies have shown that acute cerebral 
infarctions are frequently observed 
on diffusion-weighted brain imaging 
in patients with acute retinal artery 
occlusions.15 

Acute ocular treatment for visual 
recovery may only be possible within 
a short time window, reported to be 
within hours of symptom onset.17 
The main goal of acute treatment is 
to attempt to reverse retinal ischemia 
and restore retinal perfusion.17 This 
can be done by increasing the blood 
oxygen content to the retina through 
vasodilation, such as carbogen inhala-
tion, or reducing intraocular pressure 
to help increase the retinal artery 
perfusion through digital ocular mas-
sage, anterior chamber paracentesis or 
IOP lowering medication.17,18 Unfor-
tunately, these acute in-office treat-
ments may not result in significant 
visual recovery, are widely divergent, 
do not have strong evidence-based 
data supporting them and do not 
treat the underlying, more emergent 
causes.17,18 

Role of the OD
In 2011 and 2013, the addition of 
retinal cell death, along with brain 
and spinal cord cell death as attribut-
able factors to ischemia, was included 
in the definition of a stroke by the 
American Stroke Association and the 
AHA.14 Since then, several studies 
have reported the presence of multi-
ple small cerebral infarctions in up to 
31% of patients with vascular TMVL, 
acute BRAO and CRAOs, further 
emphasizing that acute retinal arterial 
ischemia is equivalent to a stroke and 
must be addressed emergently.14,15,19-23 

Findings from the Atherosclerosis 
Risk in Communities study found 
that hypertensive retinopathy 
increases the risk of a stroke two- to 
threefold, with the Blue Mountains 
Eyes Study showing a higher risk of 
combined stroke events in patients 
with hypertensive retinopathy.24-27

For patients presenting with 
severe BP elevation (commonly 
>200/120mm Hg) with associated 

Table 3. Identifying a Patient with TIA29,30

ABCD2 Score: a risk assessment tool for patients at risk for a stroke after a TIA. Scores greater than 4 
had a statistically significant predictive value for stroke. However, it is recommended that additional 
information such as brain imaging and carotid ultrasound should be evaluated along with the score 
assessment to improve diagnostic accuracy. 

Risk Factor Points

Age ≥ 60 years 1

Blood Pressure: initial systolic BP ≥140mm Hg OR diastolic BP ≥ 90mm Hg 1

Clinical features of TIA (choose one):
• Unilateral weakness with or without speech impairment OR
• Speech impairment without unilateral weakness

 
2
1

Duration:
• TIA duration >60 minutes
• TIA duration 10-59 minutes

 
2
1

Fig. 3. Retinal arterial microaneurysm.

Table 4. Identifying a Patient with a Stroke14,31,32

Be Sure to “Act FAST”
(Adapted from the American Stroke Association)

Suggested Revisions that Include Ocular 
Involvement

Warning signs to spot a stroke:
• Face drooping. Does one side of the face droop? 

Ask the patient to smile. Is the patient’s smile 
uneven?

• Arm weakness. Is one arm weak or numb? Ask 
the patient to raise both arms. Does one arm drift 
downward?

• Speech difficulty. Is speech slurred?
• Time to call 911 if signs above are present. Early 

treatment leads to higher survival rates. 

Include symptoms of painless sudden vision loss, 
TIA or TMVL as a main symptom of stroke:

• Act Very FAST: Vision, Face, Arm, Speech, Time8

• BE FAST: Balance, Eyes, Face, Arm, Speech, Time9
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bilateral malignant hypertensive retinopathy, an immediate 
referral to the emergency department is crucial for diag-
nostic workup and immediate blood pressure reduction to 
avoid progressive organ failure.28

Identifying a patient with TIA, including vascular 
TMVL, can be difficult but the use of clinical scores such 
as the ABCD2 can help those at highest risk of subsequent 
strokes. Higher scores are associated with a higher risk of 
stroke (Table 3).29,30 

Using the mnemonic “Act FAST,” adapted from the 
American Stroke Association, can also help identify a pa-
tient with a stroke or TIA (Table 4). However, some stud-

ies have suggested to add the ocular symptom of sudden 
vision loss in the acronym to read, “Act VFAST” (act very 
fast), or to include balance and eyes (“BE-FAST”), either 
of which could increase screening accuracy and sensitivity 
(Table 4).14,31,32

Once the diagnosis of TIA or vascular TMVL, BRAO or 
CRAO has been confirmed, an immediate referral to the 
closest emergency department with a stroke center or a 
rapid-access TIA clinic should be conducted. Immediate 
brain imaging, vascular imaging, cardiac monitoring and 
lab work should all be completed to rule out GCA. MRI 
with diffusion-weighted imaging sequences is the pre-
ferred brain imaging modality because of its most sensi-
tive and specific modality for detection of early ischemic 
changes in the brain.15 Multiple small infarctions have 
been reported to frequently occur ipsilateral to the in-
volved eye on diffusion-weighted MRI of the brain within 
days of vision loss from acute retinal ischemia.33 Many of 
these findings were seen in patients with no neurologic 
symptoms, further reinforcing the importance of immedi-
ate brain imaging and stroke work-up in patients with 
suspected retinal ischemia.15 

Takeaways
Eyecare providers can play a pivotal role in proper 
diagnosis and management for patients at highest risk of 
a stroke by accurately identifying patients who present to 
an eye exam with an acute TIA, TMVL, BRAO or CRAO. 
Following guidelines in concurrence with the AHA/
American Stroke Association ensures patients will get fast 
referral to a stroke center and undergo immediate brain 
imaging.14,15 These quick actions provide the opportunity 
for early preventative treatments that reduce the risk 
of subsequent life-threatening stroke or cardiovascular 
events.14,15
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Fig. 4. A patient with grade 3 hypertensive retinopathy.

Fig. 6. BRVO is a form of acute retinal arterial ischemia that is 
considered both ocular and systemic emergencies requiring proper 
and immediate diagnosis and management.

Fig. 5. Platelet-fibrin emboli.
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Seven Nonretinal Diabetic 
Ocular Complications

D
iabetes, as described by the 
Centers for Disease Control 
(CDC), is a chronic condition 
that affects how your body turns 

food into energy. It’s mainly char-
acterized by elevated blood sugar. 
The disease occurs when the body 
does not make any insulin (type 1) or 
is unable to properly use insulin or 
produce sufficient insulin (type 2). As 
a result, blood sugar (glucose) builds 
up in the blood, giving rise to several 
complications within the body includ-
ing of the eyes, kidneys and limbs.1

The National Diabetes Statistic 
Report from the CDC reports that 
a total of 37.3 million people have 
diabetes, which is roughly 11.3% of 
the US population.2 The condition 
can lead to several additional medical 
problems including high blood pres-
sure, high cholesterol, heart disease, 
stroke, kidney failure, leg and foot 
amputation and early death.1 Ac-
cording to the CDC, diabetes is the 
leading cause of new cases of blind-

ness among adults 18 to 64 years old. 
Data from 2019 revealed that among 
US adults 18 and older diagnosed 
with diabetes, 11.8% reported severe 
vision difficulty or blindness.2

When evaluating a patient with 
diabetes, there are two critical factors 
to remember for proper management. 
First, it is important to obtain the 
patient’s full history of diabetes, as it 
can contribute to their risk of disease 
complications. Important risk factors 
to consider and ask patients about 
include family history of diabetes, 
history of viral exposure that may 
have triggered autoimmune destruc-
tion of islet cells (for type 1, examples 
include Epstein-Barr and cytomega-
lovirus), autoimmune disease, BMI, 
age, ethnic background, gestational 
diabetes, prediabetes, hypertension, 
cholesterol levels and amount of 
physical activity (Table 1).3

Patients with longer durations of 
diabetes, higher levels of glycemia, 
greater BMI, higher blood pressure 
and presence of nephropathy are at 
greater risk of vision loss from dia-
betic ocular complications.4

Second, it is important to familiar-
ize yourself with the ocular mani-

festations from diabetes that can be 
detected early in the disease process 
to help prevent severe complications, 
most notably blindness.

Surveillance for diabetic retinopa-
thy is an integral part of eye exams 
in patients with diabetes largely due 
to it being one of the most common 
causes of severe visual impairment. 
Diabetic retinopathy can be classified 
broadly as nonproliferative and prolif-
erative retinopathy. Nonproliferative 
diabetic retinopathy is classified into 
categories depending on prognostic 
value of lesion severity and may show 
microaneurysms, hemorrhages, lipids 
and/or soft exudates.5 This stage of 
the disease occurs early, and patients 
are most often asymptomatic in the 
absence of significant macular edema. 
Progression to proliferative diabetic 
retinopathy involves advanced dam-
age to the retinal capillaries result-
ing in the development of hypoxia, 
ischemia and neovascularization that 
could lead to vitreous hemorrhage 
and/or tractional retinal detachment 
and consequent severe vision loss.5

Diabetic macular edema can occur 
at any stage of retinopathy and is the 
most common cause of vision loss 
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Fig. 1. Shown here are several nonretinal ocular complications that may present in patients with diabetes.3,7

in those with diabetic retinopathy.6 
Macular edema results from a buildup 
of intraretinal fluid within the macula 
and may present with or without the 
presence of lipid exudates.3

While diabetic retinopathy and/
or diabetic macular edema may be 
the most common manifestation of 
diabetes in the eye, it is important to 
remember that all ocular structures 
can be affected by diabetes and can 
be evident without the presence of 
diabetic retinopathy. 

Diagnosing these nonretinal ocular 
complications can also help with 
early diagnosis and management of 

diabetes to prevent sight- and life-
threatening results.

There are seven nonretinal ocular 
diabetes complications to remember 
when evaluating a patient with diabe-
tes: prescription and vision changes, 
cranial nerve palsies, dry eye, neu-
rotrophic cornea, cataracts, vitreous 
degeneration or detachment and optic 
neuropathies (Figure 1).

In this article, we’re going to discuss 
the signs, symptoms, risk factors and 
potential management and treatment 
options of each nonretinal complica-
tion to look out for and consider when 
evaluating patients with diabetes.

1. Prescription/Vision Changes
One of the first measurements we 
perform in an eye exam involves the 
assessment of the patient’s visual 
acuity and refractive status; conse-
quently, detected or patient-reported 
changes in vision are often the first 
signs or symptoms of undiagnosed or 
uncontrolled diabetes. 

More specifically, transient changes 
or fluctuations in vision and prescrip-
tion can be a key sign of impaired 
glucose control and may also occur af-
ter introduction of diabetes treatment 
with rapid improvement of glucose 
control.7

34.4%

Table 1. Risk Factors for Diabetes3

Type 1 Diabetes Mellitus Type 2 Diabetes Mellitus

• Family history of diabetes: having a parent or sibling with type 1 diabetes  
(child has a 10% risk if one parent has type 1 diabetes or a 20% to 30% risk if 
both parents have the disease)

• Viral exposure: exposure to Epstein-Barr virus, coxsackievirus, mumps virus 
or cytomegalovirus may trigger the autoimmune destruction of islet cells or 
directly inject the islet cells

• Autoimmune conditions: Hashimoto’s disease, Graves’ disease, Addison’s 
disease, celiac disease, Crohn’s disease or rheumatoid arthritis

• Family history of diabetes: first degree relatives of individuals with type 2 
diabetes are three-times more likely to develop the disease

• Being overweight or obese: having a BMI ≥25kg/m2 (risk of diabetes at low 
BMI may be higher in some ethnic groups, such as in Asians)

• Age: 45 years and older

• Ethnic background: African American, Hispanic/Latino, American Indian, 
Alaska Native, Asian American or Pacific Islander

• Gestational diabetes: diabetes while pregnant

• Prediabetes: patients with impaired glucose tolerance or impaired fasting 
glucose
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These fluctuations can be hyper-
opic or myopic due to excess glucose 
entering via the aqueous humor, 
which then leads to excess fluid 
absorption of glucose by the crystal-
line lens.7 A myopic shift occurs from 
lens swelling due to the activation of 
the aldose reductase pathway induc-
ing the intracellular accumulation 
of sorbitol.7 On the other hand, a 
hyperopic shift occurs when there is a 
significant reduction of the concentra-
tion of glucose in the aqueous humor.7 
It is also important to note that a 
hyperopic shift may also happen with 
the development of diabetic macu-
lar edema from artificially reducing 
axial length or from cortical cataract 
formation that is more common in 
diabetes.7 These refractive shifts can 
be several diopters or more; therefore, 
it is not recommended to finalize the 
prescription until these large glycemic 
variations are normalized and stable. 

Patients with poorly controlled or 
long-term diabetes may also present 
with acquired color vision changes 
including blue-yellow and/or red-
green deficiencies.3 The development 
of color vision changes can precede 
the development of diabetic reti-
nopathy or present in patients who 
have already been diagnosed with the 
condition and/or macular edema.3 The 
degree of color vision impairment 
increases with the severity of the 
macular edema.3,7 

Additionally, altered accommoda-
tive dysfunction, visual field changes 
and decreased contrast sensitivity may 
present in patients with uncontrolled 
blood sugar or with a history of diabet-
ic retinal disease and treatment with 
panretinal laser photocoagulation.3 

When patients present with vision 
fluctuations and changes because of 
hyperglycemia, it is important to fully 
assess the eye with a dilated exam to 
rule out retinal involvement and refer 
to a retinal specialist for treatment 
in cases involving more advanced 
disease. Educating patients about 
inconsistent refractive status due to 
uncontrolled blood sugar is important 
to encourage stability. A follow-up 

exam for a more accurate refraction is 
recommended after glucose control 
has been stabilized for at least several 
weeks.7 

2. Cranial Nerve Palsies
Ocular motility disorders can develop 
secondary to diabetic neuropathies 
involving the third, fourth or sixth 
cranial nerves often with binocular 
diplopia but pupillary-sparing signs 
and symptoms.7 Diabetes is the cause 
of 25% to 30% of ocular palsies in pa-
tients older than 45 with isolated sixth 
nerve palsy being five-times more 
frequent in patients with diabetes 
compared with nondiabetic patients.7 
Third nerve palsies are also among 
the more common diabetes-related 
neuropathies with patients presenting 
with signs of eyelid ptosis, exotropia 
and hypotropia of the affected eye 
with or without acute pain.3

Here are some notes on the varia-
tions between third, fourth and sixth 
nerve palsies:

• Usually, third nerve palsies associ-
ated with diabetes do not involve 
the pupil, which is an important 
diagnostic feature to help rule 
out other neurological disorders, 
including compressive lesions or 
intracranial aneurysms.3 This can 
also be confirmed with an MRI of 
the head.

• Patients with fourth nerve pal-
sies present with complaints of 
sudden-onset vertical diplopia 
with the deviation worsening with 
downward or lateral gaze away 
from the affected muscle and with 
the head tilted to the side of the 
affected muscle.3

• Patients with sixth nerve pal-
sies may complain of horizontal 
diplopia with the affected eye 
being esotropic.3 Patients may also 
turn their heads in the direction of 
paralysis to reduce the diplopia.3 

Recovery from these ocular motil-
ity palsies can take two to six months 
without sequalae with the manage-
ment of other systemic and vascular 
risk factors including blood sugar and 
pressure control; however, recurrences 
are common, especially with recurrent 
hyperglycemia.3,7

Although most diabetic neuropathies 
are pupil sparing, diabetes can affect 
the sympathetic innervation of the iris 
resulting in sluggish pupillary reflexes.3 
Pupils therefore may be more miotic 
and have a weaker reaction to topical 
mydriatic drops.3 Furthermore, patients 
with a history of panretinal photocoagu-
lation may have an increased pupillary 
size due to potential damage to the 
short and long ciliary nerves.3 

Careful assessment of the pupils and 
ocular motilities in multiple positions 
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Fig. 2. This image shows a patient with a neurotropic corneal ulcer, a finding that may 
present in some patients with poorly controlled diabetes.
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The safety and effectiveness of OXERVATE have been 
established in the pediatric population. Use of OXERVATE 
in pediatric patients 2 years of age and older is supported 
by evidence from adequate and well-controlled trials of 
OXERVATE in adults with additional safety data in children.
INDICATION
OXERVATE® (cenegermin-bkbj) ophthalmic solution 
0.002% (20 mcg/mL) is indicated for the treatment  
of neurotrophic keratitis.
DOSAGE AND ADMINISTRATION
Instill one drop of OXERVATE in the affected eye(s),  
6 times a day at 2-hour intervals for eight weeks.
To report ADVERSE REACTIONS, contact Dompé U.S. Inc. 
at 1-833-366-7387 or FDA at  1-800-FDA-1088 or  
www.fda.gov/medwatch.
Please see the Brief Summary of full Prescribing 
Information for OXERVATE on the following page.
References: 1. OXERVATE® (cenegermin-bkbj) ophthalmic solution 0.002% (20 mcg/mL) [US package 
insert]. Boston, MA; Dompé U.S. Inc.; 2019. 2. Bonini S, et al. Ophthalmology. 2018;125:1332-1343.  
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Brief Summary of full Prescribing Information 
Consult the full Prescribing Information for complete 
product information, available at  
www.oxervate.com/prescribing-information.

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

DOSAGE AND ADMINISTRATION 
General Dosing Information 
Contact lenses should be removed before applying 
OXERVATE and may be reinserted 15 minutes after 
administration.
If a dose is missed, treatment should be continued as 
normal, at the next scheduled administration.
If more than one topical ophthalmic product is being used, 
administer the eye drops at least 15 minutes apart to avoid 
diluting products. Administer OXERVATE 15 minutes prior to 
using any eye ointment, gel or other viscous eye drops.
Recommended Dosage and Dose Administration

Instill one drop of OXERVATE in the affected eye(s), 6 times 
a day at 2-hour intervals for eight weeks.

WARNINGS AND PRECAUTIONS
Use with Contact Lens

Contact lenses should be removed before applying 
OXERVATE because the presence of a contact lens 
(either therapeutic or corrective) could theoretically limit 
the distribution of cenegermin-bkbj onto the area of the 
corneal lesion. Lenses may be reinserted 15 minutes after 
administration.
Eye Discomfort

OXERVATE may cause mild to moderate eye discomfort such 
as eye pain during treatment. The patient should be advised to 
contact their doctor if a more serious eye reaction occurs.

ADVERSE REACTIONS
Clinical Studies Experience

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

USE IN SPECIFIC POPULATIONS
Pregnancy

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

Of the total number of subjects in clinical studies of 
OXERVATE, 43.5 % were 65 years old and over. No overall 
differences in safety or effectiveness were observed 
between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis and Mutagenesis 
Animal studies have not been conducted to determine the 
carcinogenic and mutagenic potential of cenegermin-bkbj.
Impairment of fertility  
Daily subcutaneous administration of cenegermin-bkbj  
to male and female rats for at least 14 days prior to  
mating, and at least 18 days post-coitum had no effect  
on fertility parameters in male or female rats at doses up  
to 267 mcg/kg/day (1709 times the MRHOD). 
In general toxicology studies, subcutaneous and ocular 
administration of cenegermin-bkbj in females was 
associated with ovarian findings including persistent estrus, 
ovarian follicular cysts, atrophy/reduction of corpora lutea, 
and changes in ovarian weight at doses greater than or 
equal to 19 mcg/kg/day (119 times the MRHOD).
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of gaze is crucial when evaluating 
cranial palsies. After ruling out other 
life-threatening and neurological 
etiologies, counseling patients about 
the importance of blood sugar control 
and the length of time for resolution is 
recommended. Providing an eye patch 
for temporary relief of diplopia may 
also be warranted.

3. Dry Eye
Symptoms of dry eye are a common 
reason why patients seek eye care, 
and the condition has been linked to 
diabetes. Patients often present to the 
clinic with symptoms of ocular dis-
comfort, irritation, grittiness or foreign 
body sensation with accompanying 
fluctuating vision changes. However, 
some patients with diabetes may not 
have any symptoms due to corneal 
sensory neuropathy; thus, an evalua-
tion of the cornea for epithelial defects 
is important.3

Studies have shown a higher 
prevalence of dry eye syndrome 
resulting from tear film abnormalities 
in patients with diabetes compared 
with the general population.7 One 
study found that 53% of people with 
diabetes reported symptoms of dry 
eye compared with 9% of individu-
als without diabetes.5 Common dry 
eye findings in patients with diabetes 
include meibomian gland dysfunction 
and reduced corneal sensitivity. The 
latter is due to the neuropathy of the 

ophthalmic division of the trigemi-
nal nerve leading to reduced reflex 
tear secretion and increased risk of 
neurotrophic keratitis.3 Damage to the 
microvascular supply to the lacrimal 
gland can also occur in patients with 
a long history of diabetes thereby 
impairing lacrimation.3 The reduced 
tear production and impaired corneal 
sensitivity delays corneal healing, so 
patients should be closely monitored 
to assess for infection.5

Management of patients with dry 
eye includes the use of lubricating eye 
drops and proper eyelid disease treat-
ment. Close monitoring of patients 
with abrasions, recurrent corneal 
erosion, nonspecific keratitis (NK) 
and/or corneal ulceration is important, 
and treatment with the use of ban-
dage contact lens or patching, sodium 
chloride solutions/ointments, corti-
costeroids, antibiotic drops or other 
types of ocular surface treatment may 
be warranted.3,5 Educating patients on 
the importance of diabetes control will 
also aid in the management of dry eye 
disease (are you detecting a pattern 
yet with that advice?). 

4. Neurotrophic Keratitis
As mentioned, patients with diabetes 
may have decreased corneal sensation 
from neuropathy of the ophthalmic di-
vision of the trigeminal nerve, putting 
them at risk for NK.3 There are also 
structural changes that occur within the 

cornea that can predispose 
patients with diabetes to 
NK. Chronic hyperglycemia 
results in a thickened base-
ment membrane, resulting 
in poor adhesion between 
the basement membrane 
and the stroma.8,9 This 
poor adhesion along with 
delayed wound healing can 
make neurotrophic corneal 
ulcers difficult to manage 
in patients with diabetes 
(Figure 2).

NK should be sus-
pected in patients who 
have epithelial defects 
without significant symp-

toms. Corneal nerve sensitivity testing 
with a cotton swab wisp, dental floss 
or corneal esthesiometer should be 
performed to confirm the diagnosis, 
and four corneal quadrants should be 
tested and compared between the 
eyes. Early NK may look like epithelial 
staining, which can be managed with 
copious preservative-free artificial tears 
and lubricating ointment at night. If 
there is a large epithelial defect without 
stromal involvement, a bandage contact 
lens should be placed on the eye, and 
prophylactic antibiotic eyedrops should 
be added. The addition of an amniotic 
membrane or autologous serum can be 
used for persistent cases. 

If the epithelial defect progresses 
to an ulcer with stromal involve-
ment, the recommended treatment is 
tarsorrhaphy with the addition of oral 
tetracyclines and vitamin C. Corneal 
neurotization can be performed on 
patients with recurrent or nonhealing 
corneal ulcers. Corneal neurotization 
is the process of grafting healthy nerve 
tissue onto the distal portion of the 
damaged corneal nerve to re-establish 
the neuronal pathway.10

5. Cataracts
Patients with type 2 diabetes are four-
times more likely to have cataracts 
than patients without diabetes.11 It’s 
thought that cataracts progress faster 
in patients with diabetes due to an 
increased deposition of advanced gly-
cation end products.12 The incidence 
of cataract formation and progression 
also increases with increased duration 
of diabetes and poorer blood glucose 
control.12 There is an association 
with increased incidence of posterior 
subcapsular cataracts, nuclear scle-
rotic cataracts and cortical cataracts in 
patients with diabetes.12 

A rare type of cataract that can 
occur in uncontrolled diabetes is the 
snowflake cataract (Figure 3). These 
are generally seen in patients with 
type 1 diabetes who have poor blood 
sugar control. A snowflake cataract 
is described as anterior and posterior 
cortical opacities with a snowflake-
like pattern.13 There have been case 
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Fig. 3. This patient has what’s been coined a “snowflake 
cataract,” a rare complication mainly seen in patients 
with poorly controlled type 1 diabetes.
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reports describing the reversal of the 
cataract with improved blood sugar 
control.13 

The mainstay treatment for 
cataracts in patients with diabetes is 
cataract surgery. It’s important to note 
that cataract surgery may cause dia-
betic retinopathy or diabetic macular 
edema to progress.11 Consider the 
implications cataract surgery may 
have on your patient’s visual out-
come before referring them. It may 
be prudent to wait until more severe 
diabetic retinopathy or any macular 
edema is appropriately managed by 
retina providers before thinking about 
a surgical evaluation of cataract.

6. Vitreous 
Elevated blood glucose levels can af-
fect the structural components of the 
vitreous.14 Studies have detected non 
enzymatic glycation of the vitreous 
collagen in diabetic patients from 
elevated vitreous glucose levels.14,15 
This can then lead to early and 
accelerated vitreous degeneration 
or partial posterior vitreous detach-
ments.14 Partial posterior vitreous 
detachments can play a role in 
proliferative diabetic retinopathy. 
As new blood vessel growth on the 
retina expands into the posterior 
vitreous cortex, it can increase the 
incidence of vitreous hemorrhage 
and/or tractional retinal detachment 

from vitreous traction on these new 
vessels.3 

7. Optic Neuropathies
Patients with diabetes are at in-
creased risk for the following forms 
of optic neuropathy:

Diabetic papillopathy. This is a rare 
complication of diabetes with an in-
cidence rate of 0.5% (Figure 4).11 The 
pathogenesis of diabetic papillopathy 
is not fully understood but thought 
to be a consequence of limited vas-
cular supply to the peripapillary area 
and is associated with rapid reduc-
tions in blood glucose level. 9 

Patients with diabetic papillopa-
thy generally present with mildly 
reduced visual acuity. They will have 
unilateral or bilateral hyperemic 
nerve swelling and may not pres-
ent with an afferent pupillary defect 
(APD) or dyschromatopsia. Typically, 
they will present with some form of 
diabetic retinopathy, but not always. 
The visual field may only show an 
enlarged blind spot without any 
other defects. 

Diabetic papillopathy is a diagno-
sis of exclusion. Head imaging and 
labs should be ordered to rule out 
other, more ominous forms of optic 
neuropathy. Diabetic papillopathy 
tends to resolve within a few months 
to a year, and the vision will go back 
to normal or near-normal. There is 

no current treat-
ment for diabetic 
papillopathy other 
than blood sugar 
control. 

Non-arteritic 
anterior ischemic 
optic neuropathy 
(NAION). This oc-
curs when micro-
vascular changes 
lead to ischemia of 
the anterior portion 
of the optic nerve. 
Although diabetes 
is not a direct cause 
of NAION, it can 
increase a patient’s 
risk of developing 

the condition.16 One study showed 
that up to 25% of patients with 
NAION also have diabetes.12 

NAION presents as unilateral vi-
sion loss with a swollen optic nerve. 
There is typically an APD present, 
and visual field testing may show an 
altitudinal defect. The contralateral 
eye will show a “disc at risk” with a 
small cup-to-disc ratio. Immediate 
testing for ESR, CRP and platelet 
count must be ordered to rule out 
giant cell arteritis, especially in pa-
tients older than 55.

There is currently no treatment 
for NAION. It’s important to stress 
the benefits of blood pressure, blood 
sugar and cholesterol control to these 
patients. They should also discuss 
with their primary care physician 
about potentially avoiding blood 
pressure medications at night to 
prevent nocturnal hypotension, 
which may be a predisposing factor. 
However, you will need to weigh 
the pros and cons in this situation, as 
taking blood pressure medications in 
the morning rather than the evening 
has been shown to increase the risk 
of stroke and heart-related death.

Finally, patients should be coun-
seled on the risk of occurrence to the 
contralateral eye.

Glaucoma. There is conflicting 
evidence showing diabetes is a risk 
factor for glaucoma and it’s thought 
that diabetes can contribute to the 
progression of open-angle glaucoma. 
One study showed that open-angle 
glaucoma patients with diabetes 
have lower retrobulbar flow in the 
central retinal artery, suggesting that 
diabetes influences the vasculature 
of the optic nerve and can therefore 
contribute to disease progression.17 
The study also found that open-an-
gle glaucoma patients with diabetes 
appear to have more impairment of 
vascular regulation compared with 
open-angle glaucoma patients with-
out diabetes.17  

With this in mind, you may want 
to consider targeting a lower intra-
ocular pressure in your patients with 
diabetes to further reduce the stress 
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Fig. 4. Diabetic papillopathy, pictured here, is an atypical form of 
NAION causing no physical symptoms.
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on the optic nerve and help prevent 
glaucoma progression.

Patients with diabetes are at high-
er risk for other types of glaucoma 
as well. Neovascular glaucoma is a 
well-known complication of prolif-
erative diabetic retinopathy that can 
lead to angle closure.7 This patient 
population may also be at increased 
risk for angle-closure glaucoma due 
to increased prevalence and progres-
sion of cataract formation.7

Summary
Although retinopathy is a significant 
part of diabetic eye disease, it is 
important to remember that diabetes 
can affect all portions of the eye. 
Being familiar with these complica-
tions can help with early diagnosis 
and management of the disease to 
prevent further ocular or vision dam-
age. Take the time to evaluate your 
patients’ eyes from front to back.

Remember that most of the issues 
related to diabetic eye disease can be 
managed with consistently improved 

glucose control from the time of 
diagnosis. Educate your patients 
about your exam findings and how 
they relate to diabetes. Encourage 
them to regulate their blood 
sugar not only through prescribed 
medications, but also through 
lifestyle modifications, mainly diet 
and exercise. Lastly, be sure to 
congratulate your patients who have 
achieved better blood sugar control, 
as this is not an easy feat! ■
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making the connection:
sleep disorders, ocular effects

C
onsider that one-third of the av-
erage human’s lifetime is spent 
sleeping. Sleep is a universal 
function of living species. Its 

restorative functions include memo-
ry consolidation, hormone regulation, 
growth and sympathetic/parasympa-
thetic balance.1 Sleep disorders can 
interfere with normal physical, men-
tal, social and emotional function-
ing. Insufficient quality or quantity 
of sleep is associated with system 
dysfunctions including endocrine, 
metabolic, higher cortical function 
and neurological disorders.2,3 Every 
day, new research helps us learn 
more about the direct and indirect 
consequences sleep disorders may 
have on ocular health.

The biological process of sleep 
is a reversible state of unconscious-
ness in which metabolism and motor 
activity is reduced.4 There are two 
different kinds of sleep: rapid eye 
movement (REM) and non-rapid 
eye movement (NREM).4 NREM 
typically follows a drowsy state 
and involves dreamless sleep. It is 
divided into three stages of sleep: 

the first (N1) is characterized by 
a transition from wakefulness to 
sleep, the second (N2) comprises 
the largest percentage of total sleep 
and the third (N3) involves a period 
of approximately 70 to 80 minutes 
of deep sleep. Following N3, deep 
sleep lightens, and REM follows. 
This part of the cycle is customarily 
associated with active dreaming and 
body movements.4

Sleep disorders consist of con-
ditions that are attributed to the 
disruption of normal sleep patterns.3,4 
Although sleep disorders are more 
common in adults, they can occur 
during childhood.3 Considered to be 
most prevalent during childhood, 
parasomnias are unusual behaviors 
that one may experience during the 
course of sleep. Included are sleep-

walking, confusional arousals, sleep 
terrors, sleep talking and night-
mares.3,4 Parasomnias are generally 
not associated with complaints of 
insomnia or sleepiness but can be as-
sociated with possible injury (due to 
irregular movements and mobility) 
and negative psychosocial effects.5

Disorders of sleep are associated 
with complaints of insufficient sleep, 
altered amounts of perceived sleep 
or abnormal movements during 
sleep.2 The physical examination of 
a patient suspected of having a sleep 
disorder may include signs of poor 
concentration, reported drowsiness, 
slowed reaction time, hyperten-
sion (HTN), enlarged tonsils and a 
narrowed airway. The major causes 
of sleep disorders are medical and 
psychological conditions.4
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Patients with OSA may develop lash ptosis (left) and/or floppy eyelid syndrome (right).
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Medical Conditions 
and Sleep Disorders
There are many medical 
conditions that have been 
associated with sleep 
disorders. Cardiovascular 
disease may cause the 
patient to wake during 
sleep due to the feeling 
of shortness of breath.2-4 
Neurologic diagnoses 
including stroke, hypnic 
jerk (sudden, involuntary 
muscle contractions that 
occur as you are falling 
asleep) and restless leg 
syndrome (RLS) are as-
sociated with unwanted 
movements that disrupt 
sleep.2-4,6-9 Other neuro-
logic diagnoses that cause sleep dis-
ruption include central sleep apnea, 
headache and central degenerative 
disorders such as Alzheimer’s dis-
ease, Parkinson’s disease, dementia 
and amyotrophic lateral sclerosis.4,10

Endocrine disorders, including 
metabolic syndromes, may disrupt 
the sleep-wake cycle as hormone 
regulation is altered. Hyperthyroid-
ism, diabetes mellitus and vitamin D 
deficiency are among these common 
disorders.2-4 Pregnancy and meno-
pause also affect hormone regulation 
and may impact sleep.

Chronic obstructive pulmonary 
disease and asthma are common 
pulmonary diseases that affect 
sleep due to difficulty breathing or 
compromised breathing patterns. 
Obstructive sleep apnea (OSA) is a 
pulmonary disorder associated with 
the collapse of the upper airway dur-
ing sleep.2-4,11

The gastrointestinal diagnosis, 
gastroesophageal reflux disease, is of-
ten associated with the disruption of 
sleep due to the flareup of symptoms 
when a patient lays down to go to 
sleep.2-4 When laying down, gravity 
no longer assists in keeping stomach 
acids contained, causing reflux into 
the esophagus. Symptoms of heart 
burn and chest pain can develop and 
awaken patients from sleep.4

Musculoskeletal conditions caus-
ing acute or chronic pain, such as an 
acute injury, arthritis and fibromy-
algia, cause patients to wake more 
during the course of sleep resulting 
in reduced quality and quantity of 
sleep. Patients who live with pain 
learn how to position themselves 
when sleeping to avoid uncomfort-
able posture.4

Psychological Conditions 
and Sleep Disorders
Sleep disorders are common among 
patients who suffer from depression 
and result in both insomnia (trouble 
falling and/or staying asleep) and 
hypersomnia (episodes of excessive 
daytime sleepiness or prolonged 
nighttime sleep).2,3 Anxiety also pre-
disposes patients to insomnia as they 
may have trouble falling asleep, stay-
ing asleep and feeling rested upon 
awakening. Panic attacks may occur 
during both light and deep sleep, 
resulting in sleep disruption.4

Medications used to treat psycho-
logical conditions may cause patients 
to have difficulty falling asleep and 
have an impact on sleep patterns.3 
Antidepressant medications can 
disrupt REM sleep patterns. Most 
commonly associated with treatment 
in elderly patients, benzodiazepines 
can cause rebound insomnia if a 

dosage change is made or 
a medication is discon-
tinued.4

Other Conditions 
and Sleep Disorders
Environmental factors 
that disrupt the typi-
cal sleep cycle, such as 
night shifts or jet lag, 
may also impact quality 
and quantity of sleep. 
Other factors such as 
loud noises and extreme 
temperatures can result 
in sleep deprivation as 
well.12-14

In addition to the 
psychiatric medications 
mentioned earlier, there 

are other types of medications that 
can disrupt sleep.2-4,6,10 Corticosteroid 
medications can cause “jitters” that 
may result in difficulty falling asleep 
and disrupted REM sleep. Diuretic 
medications cause increased urina-
tion, depleting the body of fluids 
and sodium, potassium, calcium 
and magnesium. As a result, sleep is 
disrupted due to the urge to use the 
bathroom and the painful effects of 
cramps.4

It is safe to assume that as we 
age, our level of physical activity is 
reduced, resulting in less fatigue and 
the perception of the need to “get 
some sleep.” Sleep disorders are very 
common in the elderly population, 
with patients reporting difficulty fall-
ing asleep (increased sleep latency), 
frequent overnight awakenings and 
early morning awakening.2-4

Classification of Sleep Disorders
Sleep disorders that occur in adults 
manifest as complaints of insuf-
ficient sleep, excessive perceived 
sleep or abnormal movements during 
sleep.1,5,8 Transient insomnia is very 
common and may present in one-
third of adults. In many instances, 
insomnia becomes a more chronic 
and persistent problem if behavioral, 
emotional, cognitive and/or medical 
issues are also present.2-4

34.4% 27.4%

Sleep apnea has been linked to diabetes-related ocular conditions.
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There is a belief that sleep is 
primarily controlled by two regulatory 
mechanisms: a circadian mechanism 
that determines the timing of sleep 
and wakefulness and a homeostatic 
mechanism that determines the need 
for sleep and sleep intensity.6 The 
homeostatic mechanism is thought 
to determine the need for sleep, 
or sleep propensity, based on prior 
wake time, or how long someone 
has gone without sleep. Circadian 
rhythm sleep disorders are influenced 
by homeostatic factors as well as the 
circadian system.2,4,6

The circadian rhythm in humans 
is thought to be an endogenously 
generated system that lasts approxi-
mately 24 hours in duration.12-14 The 
suprachiasmatic nucleus (SCN) is 
located in the anterior part of the 
hypothalamus and is considered the 
pacemaker of the circadian timing 
system. Efferent projections from the 
SCN innervate structures including 
the pineal gland, producing melato-
nin. Normally, the sleep phase of the 
circadian rhythm occurs about two 
hours after the onset of melatonin 
secretion.12-14 Sleep-wake phase disor-
ders may occur when society-driven 
sleep times delay (sleep occurs later 
than needed) or advance (sleep oc-
curs sooner than needed) the sleep 
phase of the circadian cycle.

Sleep-related breathing disorders 
are associated with insufficient pat-
terns of sleep.2-4,11,15  There are three 
types of sleep apnea: obstructive, 
central and complex. OSA occurs 
when there is a cessation of air flow 
for at least 10 seconds and is the 
result of the collapse of the upper air-
way during sleep. The prevalence of 
diagnosed OSA has been increasing 
in the United States due to increasing 
rates of obesity and overall awareness 
of the disorder.11,15

Central sleep apnea is the inter-
ruption of air flow that occurs due 
to a lack of effort to breathe, most 
commonly originating from the brain 
respiratory centers and flowing to the 
muscles that control breathing. Com-
plex sleep apnea occurs as a result of 

the combination of both obstructive 
and central apnea.11,15

Sleep-related movement disor-
ders include RLS and periodic limb 
movement disorder (PLMD). RLS, 
also known as Willis-Ekbom disease, 
is described as an irresistible restless-
ness and urge to move the legs, and 
less commonly the arms and trunk, 
due to painful and uncomfortable 
sensations.7,8 The principal abnormal-
ity in RLS is identified as a dopamine 
deficiency and dysregulation of iron 
by the brain. RLS is thought to affect 
5% to 8% of the general population, 
with women and adults over 40 more 
likely to experience the condition.7,8

PLMD is also referred to as 
sleep-related myoclonus syndrome 
or nocturnal myoclonus syndrome.9 
Although the pathogenesis of PLMD 
is not clearly defined, dopamine 
deficiency could be an underlying 
factor that triggers the spinal flexor 
pathways resulting in increased limb 
movements during sleep. Patients 
commonly complain of disturbed 
sleep due to repetitive lower extrem-
ity movements in the form of exten-
sion of the big toe and flexion of the 
ankle, knee and hip.9 These move-
ments may be associated with auto-
nomic arousal resulting in a change 
in heart rate and blood pressure or 
cortical arousal causing frequent noc-
turnal awakenings. Patient-reported 
symptoms also include complaints 
of non-restorative sleep and daytime 
sleepiness and fatigue affecting their 
overall livelihood.2,9

Ocular Sequelae
of Sleep Disorders
Sleep disorders and their treatment 
may directly and indirectly compro-
mise ocular health.2-4 The pathophys-
iologic mechanisms of sleep disorders 
are thought to influence extracere-
bral physiologic functions that when 
compromised result in cardiovascular 
disease, cerebrovascular disease and 
metabolic imbalances (increasing 
the risk of obesity and diabetes).16 
In addition, lifestyle modifications, 
pharmacologic therapies and thera-
peutic modalities such as continuous 
positive airway pressure (CPAP) are 
associated with ocular disease.16

Prolonged eyelid closure during 
sleep serves as a mechanical bar-
rier between the ocular surface and 
the external environment.16,17 It 
also reduces tear production. REM 
promotes the transfer of aqueous 
humor, increasing nutrient supply 
to the cornea and compensating for 
the reduction in tear production 
and oxygen to the cornea. Frequent 
nocturnal awakenings due to a sleep 
disorder may result in a patient de-
veloping signs and symptoms of dry 
eye as the result of a compromised 
ocular surface.16,17

OSA is an independent risk factor 
for the development of HTN and 
cardiovascular and cerebrovascular 
diseases such as obesity, diabetes, 
ischemic heart disease and psoria-
sis. Considering the consequences 
these systemic diseases have on the 
vascular system, it is no surprise that 
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NTG has been a fairly common report in sleep apnea.
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several ophthalmologic diseases are 
linked to OSA.2,3,11 These diagnoses 
include floppy eyelid syndrome, pri-
mary open-angle glaucoma (POAG), 
normal-tension glaucoma (NTG), 
nonarteritic anterior ischemic optic 
neuropathy (NAION), papilledema 
and dry eye, as well as CPAP-associ-
ated eye complications.2,11,16-18

The signs of floppy eyelid syn-
drome include easily everted floppy 
eyelids, eyelash ptosis and papillary 
conjunctivitis due to spontane-
ous eyelid eversion. Patients may 
present with symptoms that include 
watering, stickiness, discomfort and 
blurred vision that is usually bilateral 
and most oftentimes worse upon 
awakening in the morning.16-19 Clini-
cal presentation may include ptosis, 
misdirected (most often downward) 
or inverted eyelashes, papillary con-
junctivitis and corneal involvement. 
Corneal findings can include punc-
tate keratopathy, epithelial defect, 
surface scarring, neovascularization, 
keratoconus and infectious keratitis, 
among others.16-19

The exact pathophysiology of 
floppy eyelid syndrome is not com-
pletely understood. Studies have 
suggested the role of mechanical 
stress, alternating periods of isch-
emia and reperfusion causing tissue 
inflammation and loss of elastin 
fibers in the tarsal plate. An increase 
in the immunoreactivity of the eyelid 
elastolytic processes, in particular an 
increase in matrix metalloproteinase, 
likely accounts for the loss of elastin 
fibers.19

CPAP-associated eye complications 
are thought to arise from two possi-
ble mechanisms. Most commonly, air 
leaks around the superior portion of 
the mask causing air to blow onto the 
ocular surface. The other mechanism 
involves retrograde movement of air 
and mucus from the nasal passage 
through the nasolacrimal duct and 
onto the ocular surface. Consequenc-
es of these mechanisms include dry 
eye, increased mucoid discharge on 
the ocular surface, blepharitis and 
episodes of bacterial conjunctivi-
tis.11,20 It is best to avoid sleeping in 
an extended-wear contact lens when 
using CPAP.

In addition to ocular surface 
complications, patients often present 
with skin irritation and breakdown 
due to a poorly fit mask or dry air 
flow. Most often adjustments made 
to the fit of the mask and/or to the 
humidity of air flow solve these skin 
issues. Switching to a nasal interface 
may be required to eliminate areas of 
pressure on the skin or to reduce the 
flow of air that escapes the superior 
border of the mask.16

Treatment of ocular complications 
associated with CPAP use includes 
nocturnal lubrication with a viscous 
artificial tear or ointment.2-4,11,16 Ad-
ditional daytime lubrication may be 
needed to quell symptoms reported 
upon awakening. As with complica-
tions involving the nasal passages or 
facial skin, the health of the ocular 
surface can be improved by adjusting 
the fit of the mask or increasing the 
humidity of the flow of air.11,16

POAG and OSA were reported 
in 1982 to occur in the same fam-
ily of diagnoses.21 The number and 
duration of apneic episodes in cases 
of OSA correlated directly with the 
severity of POAG. Since initial re-
ports, NTG has also been associated 
with OSA. The prevalence of OSA 
and glaucoma ranges from 2% to 27% 
vs. the expected 2% in the general 
population.16

Additional direct correlations 
that have been identified between 
patients with moderate to severe 
OSA and glaucoma include increased 
incidence of visual field defects and 
decreased retinal nerve fiber layer 
thickness.16 The proposed physi-
ologic mechanisms linking OSA to 
glaucomatous optic nerve damage in-
clude direct hypoxic injury, disrupted 
autoregulation of blood flow due to 
periods of hypoxia and hypercapnia 
(excessive carbon dioxide in the 
blood stream due to inadequate res-
piration) and blood flow disruption 
due to periods of HTN that occur 
during apneic episodes.22

Interestingly, POAG has also been 
associated with circadian rhythm 
sleep disorders and endogenous mel-
atonin levels. POAG is considered a 
causal factor for circadian disruption. 
Glaucoma causes retinal ganglion cell 
(RGC) damage. Intrinsically photo-
sensitive RGCs (ipRGCs) convey 
non-image-forming photic informa-
tion via the retinohypothalamic tract 
to the SCN.12,18 As ipRGCs are pro-
gressively damaged, photic informa-
tion to the SCN is adversely altered, 
disrupting circadian rhythms and 
causing impaired sleep and altered 
mood. Other neurodegenerative 
pathologies associated with disrup-
tion of circadian rhythms include 
Alzheimer’s disease, Parkinson’s 
disease and Huntington’s disease.12,18

Altered circadian rhythms impact 
endogenous melatonin production, 
causing deregulation of circadian 
intraocular pressure (IOP). Melato-
nin is a hormone produced by the 
pineal gland in response to dark-
ness, playing a key role in the body’s 
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NAION and sleep apnea share a significant association.
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sleep-wake cycle. Its production is 
reduced in bright light conditions, 
and melatonin production decreases 
with age.16-18 Variability in melatonin 
levels can obscure circadian IOP 
rhythms, resulting in less consistent 
control of IOP and potential pro-
gression of glaucoma. The altered 
“rhythm” of IOP may account for 
some resistance to IOP-lowering 
therapy. Studies support the use of 
endogenously administered melato-
nin in the management of glaucoma 
(and in neurodegenerative diseases) 
to better synchronize circadian 
rhythms, perhaps improving the 
efficacy of IOP-lowering therapy. 
For adults, 0.5mg to 5mg of mela-
tonin taken one hour before bed is 
considered to be a safe and effective 
therapy.16-18

Sleep apnea has been documented 
to be 1.5 to two times more likely 
to be associated with NAION than 
HTN or diabetes.2,11,16 Mechanisms 
believed to explain this associated 
risk include impaired optic nerve 
head blood flow autoregulation 
secondary to the effects of apneic 
episodes, apnea-induced blood pres-
sure variations or an imbalance be-
tween vasodilator (nitric oxide) and 
vasoconstrictor (endothelin) blood 
pressure variations. Also, episodic 
increases in intracranial pressure 
(ICP) associated with hypercapnia 
during apneic episodes may impact 
optic nerve head health as a result 
of direct compression or impaired 
circulation.11,16

Care of NAION concentrates on 
systemic disease management to 
ultimately reduce the risk of recur-
rence in the ipsilateral or contralat-
eral eye.16,23 It is recommended to in-
clude screening for physical features 
of OSA in this patient population 
and to conduct diagnostic testing as 
well. Sleep study screening (poly-
somnography) should be performed 
to identify those patients who would 
benefit from intervention such as 
treatment via CPAP and initiate the 
appropriate therapy accordingly and 
in a more timely fashion.16,23

Papilledema, bilateral optic disc 
swelling in the presence of increased 
intracranial pressure, has been 
identified as having an association 
with OSA.16,17,24 A report hypoth-
esized that papilledema in patients 
with OSA was secondary to transient 
hypercapnia and the resultant tran-
sient increases in ICP. Hence, some 
patients with OSA may present with 
normal daytime intracranial pressure. 
CPAP should be used to treat OSA 
and may contribute to the effect of 
acetazolamide in reduced ICP and 
improved signs and symptoms of 
papilledema.16,17,24

Takeaways
The improvement in diagnosis and 
treatment of sleep disorders has 
been in part due to patient educa-
tion and public awareness of the 
prevalence of these disorders.2-4,16-19 
Wearable technologies available 
commercially in the form of wrist-
bands, watches and rings may aid in 
recognizing and monitoring poten-
tially problematic sleep patterns.

Providers are more aware of 
early signs and symptoms of sleep 
disorders and the association with 
systemic diseases such as HTN, dia-
betes, obesity and mood disorders. 
In addition, care has become more 
efficacious as medical treatments 
and surgical interventions have im-
proved.2-4,16-19

Over the past several decades, 
significant gains have been made 
in understanding the relationship 
that sleep disorders have with ocular 
disease.16-20 More timely diagnosis 
and treatment of these disorders will 
hopefully occur as the pathophysi-

ologic mechanisms linking these 
disorders are better understood. 
Optimally, the coordination of care 
will flourish between primary care 
providers, sleep specialists (most fre-
quently pulmonologists) and eyecare 
providers. ■
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A Complete Analysis of 
COVID-19 and the Eye

S
ince the announcement of 
the first confirmed cases of 
COVID-19 in Wuhan, China at 
the end of 2019, this coronavirus 

disease continues to be a global 
health crisis. According to the World 
Health Organization, as of August 
5, 2022, there have been almost 600 
million confirmed cases of COVID-19, 
including 6.47 million deaths.1 

COVID-19 is characterized by fever 
and severe respiratory illness or pneu-
monia, but it can also affect the oph-
thalmic, neurological, cardiovascular, 
gastroenterological and nephrological 
systems.2 COVID-19 is a multisystem 
disease and can present with a wide 
array of clinical manifestations, ranging 
from asymptomatic to symptomatic 
with mild, moderate or severe disease.

SARS-CoV-2 is mainly spread via 
the respiratory tract through respira-
tory droplet transmission when an 
infected host sneezes, talks or coughs.3 
It enters a cell by binding its spike 
protein with the cell’s angiotensin-con-

verting enzyme 2 (ACE2) receptor.3-5 
Transmembrane protease serine 2 
proteins (TMPRSS2) prime the spike 
protein on SARS-CoV-2 for contact 
with ACE2, which enables infection 
of cells. The ACE2 receptor is found 
throughout the body which allows 
the virus to infect multiple organs. In 
the human eye, ACE2 is found in the 
retina and choroid tissues.3 One study 
demonstrated ACE2 expression in 
conjunctival, limbic and corneal cells 
and TMPRSS2 expression in the con-
junctiva.5 While the presence of ACE2 

receptors and TMPRSS2 proteins on 
the ocular surface seems convincing, 
there remains discussion on whether 
the tear film of infected COVID-19 
patients contains viral particles.3

Ocular Transmission 
and Complications
There are two different philosophies 
on COVID-19 transmission through the 
eye. The first considers the conjunctiva 
as a direct inoculation site of infected 
droplets. The second centers around 
the nasolacrimal duct as a way for viral 
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Lori Mandy Pennington, OD 
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Fig. 1. Fundus photography demonstrating 
an ischemic retinal vein occlusion with, at 
right, SD-OCT illustrating the presence of 
cystoid macula edema with cysts located in 
the outer nuclear layer (blue arrow), inner 
nuclear (red arrow) and ganglion cell layer 
(green arrow). 
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movement to enter the gastrointestinal 
and respiratory tracts.3,6 One recent 
study showed that even though con-
junctival cells expressed SARS-CoV-2, 
an infection did not result.7 A study 
published in July 2022 determined 
that SARS-CoV-2 was detectable with 
a conjunctival sac swab by polymerase 
chain reaction (PCR) testing in patients 
who had a PCR-positive nasopharyn-
geal swab, but the positivity rate was 
only about 12%.8

The prevalence of ophthalmic mani-
festations among COVID-19 patients 
ranges from 2% to 32%.4 Conjunctivitis 
has been the chief ophthalmic diagno-
sis identified in COVID-19 patients in 
the literature.2,4,6 Patients can present 
with numerous symptoms including 
ocular redness, soreness, foreign body 
sensation, light sensitivity, tearing, 
mucoid discharge, eyelid swelling and 
chemosis.2,4,6 These symptoms more 
commonly affect patients with severe 
systemic symptoms of COVID-19, 
although they can rarely present as an 
initial manifestation of the disease. 

The onset of ocular symptoms 
typically occurs at the same time as 
systemic symptoms (47.5%), and 12.6% 
report symptoms lasting ≥14 days.9 
Table 1 lists the most common orbital 
and anterior segment findings.2,4,6 Pa-
tients on ventilators or using respiratory 
masks in the ICU may also develop 
exposure keratopathy and ultimately 
severe corneal infections. Adequate 
ocular lubrication and closure of the 
eyelids may help prevent these ocular 
surface problems.2 As with other ocular 
viral infections, COVID-19 conjunc-
tivitis is typically self-limiting and can 
be generally managed with symptom-

atic care. In the absence of significant 
ocular pain, decreased vision or light 
sensitivity, many patients can be man-
aged with preservative-free artificial 
tears, cold compresses and lubricating 
ophthalmic ointment. In severe cases, a 
prophylactic antibiotic may be pre-
scribed to minimize secondary opportu-
nistic bacterial infections.

As seen in Table 2, the majority of 
COVID-19 posterior segment com-
plications are retinal in nature but can 
manifest in the vitreous and/or choroid 
too.10 Posterior segment involvement 
has varied manifestations that are 
vascular, inflammatory and/or neuronal 
in response to viral COVID-19.11 These 
complications may occur within a week 
after the onset of COVID-19 symp-
toms up to more than six weeks after.12 
Researchers believe that the retinal 
endothelium via the ACE2 receptors 
are affected from the virus. This causes 
compromise to the blood-retinal barrier, 
allowing a greater immune response.13 
It can also cause severe endothelial 
disruption, complement activation 
and generalized inflammation.12 The 
choroid is highly vascularized, making 
it susceptible to systemic conditions, 
especially ones that affect the blood 
vessels.10

The most described non–vision 
threatening retinal findings in patients 
with COVID-19 are microvascular in 
nature, such as retinal hemorrhages and 
cotton wool spots.10,12 By contrast, the 
most common vision threatening mani-
festation is retinal vein occlusion with 
associated macular edema (Figure 1).11,12 
Paracentral acute middle maculopathy 
and acute macular neuroretinopathy are 
rare microvascular diseases that involve 

the deeper retinal vessels. Their symp-
toms include acute painless diminution 
of vision, faintly colorful paracentral 
scotoma and dyschromatopsia.11 OCT 
testing in COVID+ patients shows hy-
perreflective lesions in different retinal 
layers and can include the posterior 
vitreous hyaloid, inner plexiform layer 
and ganglion cell layer with disruption 
of the ellipsoid zone.11,14 

Neurological complications were 
initially known to include headache 
(6.5% to 70.3%) and olfactory distur-
bances. Today, severe neurological 
complications can present in up to 36% 
of patients as ocular manifestations 
and/or stroke.15-17 A range of symptoms 
have been reported: anosmia, ageusia, 
headache, dizziness, myalgias, diplopia, 
focal neurologic deficits and encepha-
lopathy.16,18 In the setting of COVID-19 
infection, an abnormal immune 
response contributes to neurologic 
dysfunction. Studies have shown that 
COVID infection can cause increased 
levels of cytokines in the plasma, creat-
ing a “cytokine storm” that can cause 
immunologic upregulation, vasodila-
tion, vascular permeability, endothelial 
dysfunction, coagulopathy and direct 
viral neurotropism.16

Current neuro-ophthalmic COVID 
anomalies can be classified into afferent 
and efferent visual pathway compli-
cations (Table 3).16 One of the most 
common noted afferent neurological 
complication is optic neuritis, often 
found in individuals with systemic in-
flammatory or autoimmune disorders.15 
It is not uncommon for patients with 
optic neuritis and COVID to develop 
myelin oligodendrocyte glycoprotein 
antibody-associated optic neuritis or 
optic neuritis in the setting of acute 
disseminated encephalomyelitis.16 
Efferent neurological complications 
commonly include pupillary and eye 
movement disorders with the sixth 
cranial nerve most affected.16 Systemic 
involvement can also include the loss of 
tendon reflexes and acute ataxia as seen 
in Miller Fisher syndrome.16

Ischemic stroke, rather than hem-
orrhagic, accounts for about 2% to 
4.6% patients with COVID-19 and 

Table 1. Covid-19 Orbital and Anterior Segment Complications2,4,6

Orbital Anterior Segment 

Dacryoadenitis 

Retro-orbital pain 

Orbital cellulitis 

Sinusitis 

Mucormycosis 

Orbital histiocytic lesion 

Follicular conjunctivitis

Viral keratoconjunctivitis

Hemorrhagic and pseudomembranous conjunctivitis

Episcleritis

Keratitis

Conjunctival chemosis
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has been one of the most notable and 
devastating neurological complications 
of COVID-19.16,19,20 Although stroke 
is more common in the younger male 
population, early outcome is worse 
in women with a higher in-hospital 
mortality, longer hospital stays and 
more long-term disability. Patients 
requiring hospitalization for COVID-19 
have a three- to four-fold greater risk of 
stroke.21 Despite gender differences, 
many ischemic stroke patients with 
COVID-19 have shared vascular risk 
factors, such as hypertension, hyperlip-
idemia and diabetes. In women, obe-
sity, atrial fibrillation and heart disease 
are more prevalent. 

Although the cause of ischemic 
stroke associated with COVID-19 is 
unclear, studies have hypothesized that 
it is due to an immune-mediated etiol-
ogy, particularly related to an inflam-
matory response and hypoxemia. This 
promotes the occurrence of embolic 
event and increased blood viscosity, 
which causes a hypercoagulable state 
and thromboembolism.20 

Visual complications from COVID-19 
related ischemic stroke can result in 
vision and/or field loss and visual snow 
syndrome.19 These issues are the results 
of acute temporal, parietal or occipital 
infarct due to vasodilation and vascu-
lar permeability or due to endothelial 
dysfunction and/or coagulopathy.16 For 
example, our 51-year-old diabetic fe-
male patient who acquired COVID-19 
in January 2022 with hospitalization 

later developed secondary blood clots 
and two ischemic strokes, one under 
hospitalization and another two months 
later. Although the patient’s visual acu-
ity was 20/20 OU, it was confirmed on 
a Humphrey 120-point screener visual 
field analysis that she suffered a left-
sided homonymous hemianopia field 
defect (Figure 2). Therefore, the risk 
of ischemic stroke must be taken into 
consideration when a patient has been 
admitted with COVID-19. Patients 
may benefit from the early initiation of 
anti-inflammatory and anticoagulant 
therapy. However, further clinical trials 
are needed for verified evidence.20

Vaccine Complications
In December 2020, the Food and 
Drug Administration approved the first 
COVID-19 vaccine for emergency use 
authorization. There are currently four 
approved or authorized COVID-19 vac-
cines in the United States: Pfizer-BioN-
Tech, Moderna, Johnson & Johnson’s 
Janssen and, most recently, Novavax. 
As of September 1, 2022, a total of 
almost 12.45 billion vaccine doses have 
been administered worldwide.1   

A 2022 study looked at the adverse 
ocular events reported to the Vaccine 
Adverse Event Reporting System fol-
lowing vaccination against COVID-19 
between December 2020 and Decem-
ber 2021. The most-reported events 
were eye swelling, ocular hyperemia, 
conjunctivitis (33.33%), blurred vi-
sion (26.69%) and visual impairment 

(19.77%). These conditions accounted 
for more than 70% of all complica-
tions.22 All of the different vaccine types 
administered in the USA were associ-
ated with ocular adverse events.

More severe anterior segment 
complications after COVID-19 vaccina-
tion include uveitis, scleritis, herpes 
zoster ophthalmicus, herpes stromal 
keratitis and corneal graft rejections.23 
The underlying pathophysiology 
for vaccine-related uveitis is mostly 
unknown but has been hypothesized to 
be an autoimmune reaction triggered 
by the vaccines. Vaccination activates a 
cytokine cascade of pro-inflammatory 
type 1 interferon expression, which 
results in a defensive immune re-
sponse. It can also trigger the produc-
tion of autoantibodies responsible for 
an autoimmune response. Specifically 
for mRNA vaccines, mRNA can bind to 
Toll-like receptors that also activates a 
pro-inflammatory cytokine cascade.24

COVID-19 vaccinations may re-
activate herpetic keratitis in patients 
with a previous herpetic keratitis or 
keratouveitis infection. Changes in 
immune status, including lymphocyte 
depletion, are thought to trigger the 
reactivation.25,26 Prophylactic antiviral 
treatment with oral valacyclovir should 
be considered, at least for high-risk 
patients with several previous episodes 
of herpetic uveitis.25,26

Corneal graft rejection has been 
reported following administration of 
COVID-19 vaccines. Most cases had 
additional risk factors associated with 
rejection. Vaccination increases circula-
tion of proinflammatory cytokines, 
CD4+ and CD8+ T-cell responses that 
may contribute to graft rejection. A 
patient’s risk of rejection varies depend-
ing on the transplant type (most com-
monly penetrating keratoplasty), the 
time elapsed since transplant and other 
associated risk factors.27,28 Prophylactic 
topical corticosteroids before and after 
vaccination may lessen the risk of rejec-
tion after vaccination but more research 
needs to be done. It is important to 
note that corneal graft rejection has also 
been reported following COVID-19 
illness.27 
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Table 2. COVID-19 Posterior Segment Complications10

Retina Vitreous Choroid

Intra-retinal hemorrhages 

Cotton wool spots

Retinal vein occlusions

Arterial occlusions

Vasculitis

Vascular dilatation

Paracentral acute middle maculopathy 

Acute macular neuroretinopathy 

Panuveitis

Acute retinal necrosis

Vitritis

Posterior uveitis

Endophthalmitis

Chorioretinitis

White dot syndromes:

•  acute posterior multifocal placoid 
pigment epitheliopathy 

•  acute zonal occult outer 
retinopathy
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Adverse neuro-ophthalmological 
complications related to vaccines 
against COVID-19 are shown in Table 
4.29 At this time, optic neuritis is the 
most common. Most complications 
are mild and transient and have been 
clinically observed between four and 10 
days post-vaccine.21,29 Seventeen days 
after receiving a second COVID-19 
vaccination, a 65-year-old male suf-
fered a right pupil-sparing third nerve 
palsy with external ophthalmalgia. MRI 
imaging was remarkable for edema and 
enhancement of the right oculomotor 
nerve. These clinical findings improved 
on day 30 and entirely resolved on day 
71.30 Although, it has been hypoth-
esized to be related to thrombosis and 
thrombocytopenia, cerebrovascular 
complications are rare.21 These im-
mune-mediated events are respondent 
to high-dose steroids for treatment and 
have a favorable clinical outcome.30

Eyecare providers must be able 
to identify potential, although rare, 
post-COVID-19 vaccination adverse 
reactions. It should be kept in mind 
that ocular adverse events are not ex-

clusive to COVID-19 vaccines and have 
been reported in many other vaccines, 
such as influenza, zoster, tetanus and 
pneumococcal vaccines.31 Overall, the 
benefits of COVID-19 vaccination out-
weigh the risks of ocular complications. 

Face Mask Complications
During the COVID-19 pandemic, the 
prevalent use of face masks was recom-
mended to protect against the spread of 
SARS-CoV-2. Mask-associated dry eye 
was first mentioned in literature in June 
2020.32 Since then, several articles have 
investigated mask-associated dry eye in 
the general population as well as in the 
healthcare workplace. A survey found 
that mask-associated dry eye  risk fac-
tors may include longer mask wearing 
time, improper wearing of face masks, 
dry environment, older age, female 
sex, higher education and less outdoor 
time.33 Mask wearing has also be associ-
ated with meibomian gland dysfunc-
tion. One study noted that increased 
mask wear appears to correlate to an 
increased incidence of chalazion.34 An-
other determined that wearing masks 

decreased tear break-up time and 
increased ocular surface temperature 
and blood flow. A tightly fitting mask or 
taping the top of the mask may reduce 
the risk of dry eye symptoms associated 
with mask wear.12

Endophthalmitis, a purulent inflam-
mation of the vitreous and aqueous 
material, has been known to manifest 
from exogenous or endogenous origin. 
Initially, it was hypothesized that 
wearing a face mask while receiving 
an intravitreal injection (IVI) may be 
associated with a higher risk of endo-
phthalmitis due to the possibility of the 
increased chance of contamination by 
Streptococcus via oropharyngeal droplet 
transmission.35 A multicenter large-
scale retrospective study found that 
universal masking during intravitreal 
injections did not alter the risk of post-
injection endophthalmitis or post-IVI 
endophthalmitis; 0.020% vs. 0.035% in 
pre-COVID and COVID periods.35,36 
Current standards of facial draping and 
0.25% povidone-iodine ocular surface 
irrigation are successful prophylactic 
measures to reduce case incidences.35

The Future of COVID
As we continue to understand 
COVID, what future outcomes are 
on the horizon? Present long-term 
complications include cardiovascular, 
neurological, psychological, hemato-
logical, pulmonary and dermatological 
problems.37 Current studies are delv-
ing into the most common “long-
COVID” complaints, pulmonary and 
neurologic symptom-complex.38 Rap-
idly changing variants also complicate 
long-term studies of viral complica-
tions. Larger, published studies are 
needed to classify long-term symptom 
presentations and patient follow-up 
trends.37

The new mRNA vaccines must still 
overcome several challenges to meet 
worldwide market needs. The inability 
to control the virus has led to develop-
ment of new variants that have shown a 
reduction in the effectiveness of thera-
peutics and vaccinations.37,39 Upcoming 
research and development for future 
variants rely on immunological vaccine 
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Fig. 2. Humphrey visual field analysis with 120-point screen demonstrating a left-sided 
homonymous hemianopia visual field defect secondary to ischemic stroke from COVID-19.  

Table 3.  COVID-19 Neuro-Ophthalmic Complications16

Afferent Efferent

Optic neuritis

Papillophlebitis

Papilledema and pseudotumor cerebri

Visual disturbance associated with posterior 
reversible encephalopathy syndrome

Vision loss caused by stroke

Homonymous hemianopia

Cranial neuropathies

Miller Fisher syndrome

Adie’s tonic pupils

Ocular myasthenia gravis

Nystagmus 

Eye movement disorders

Guillain-Barré syndrome
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design, total number of doses needed, 
dosing intervals and approaches to 
achieve safe, durable vaccine immu-
nity in both children and adults.39 Fur-
ther development is needed to find an 
adjustable formulation platform result-
ing in less or no adverse effects, access 
to low-income countries and tackling 
previous racial discrepancies.37,40 

The success of mRNA vaccines in 
COVID-19 highlighted the potential 
for future disease management in in-
fectious diseases, cancer and protein 
replacement therapies.40 Traditional 
administration routes of mRNA thera-
pies are limited to intramuscular and 
intravenous in delivery, but forth-
coming researchers are evaluating 
intranasal and oral delivery options.40 
Patients with COVID-19, especially 
those with severe cases with multi-
organ failure, have been shown to 
have markedly elevated inflammatory 
markers and proinflammatory cyto-
kines. Multiple trials are underway to 
evaluate blocking these proinflamma-
tory pathways to ease disease progres-
sion.

As we continue to learn more 
about COVID-19 variants and “long 
COVID,” it is likely that there are 
other ophthalmic manifestations that 
are still unknown. Clinicians must 
be aware of related complications 
of ocular disease with or without 
a formal COVID diagnosis and/
or receipt of vaccinations. Future 
research will allow for better under-
standing of underlying mechanisms of 
disease variants, accurate treatments 
and the ability to prevent unwanted 
consequences of the infection or the 
vaccines.22.41

The CDC-
supported COVID 
Data Tracker (covid.
cdc.gov/covid-data-
tracker/#datatracker-
home) provides 
daily epidemiologic 
updates for the US 
regarding COVID-19. 
Also, one can further 
delve into local com-
munal transmission 

data with trending variants and travel 
guidance recommendations. 

Nonetheless, as more of the popula-
tion is vaccinated, we are hopeful that 
systemic suffering and ocular compli-
cations will soon cease. ■
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Optic neuritis 

Uveitis 

Herpes zoster ophthalmicus

Acute macular neuroretinopathy

Optic disc edema as an atypical presentation of Guillain-Barré syndrome

Arteritic anterior ischemic optic neuropathy

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

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

Up to 50% of patients with GD may develop TED, a separate 
and distinct disease which can progress if left untreated. 
Look out for the early signs and symptoms3-7:
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If you identify new or changing signs or symptoms, consult 

Look out for the early signs and symptoms :

■  Proptosis1 ■  Sensitivity to light12

■  Diplopia3 ■  Grittiness8-11

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

Visit TEDimpact.com to fi nd a TED specialist 
or contact a Horizon Representative 
at 1-855-950-2076.
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T
hyroid eye disease (TED) has 
been called many names such as 
thyroid-associated orbitopathy, 
dysthyroid orbitopathy and thy-

rotoxic exophthalmos. TED is com-
monly associated with Graves’ disease 
(GD), which is used synonymously 
with Graves’ orbitopathy and Graves’ 
ophthalmopathy in the literature. 

GD or Graves’ hyperthyroidism 
is a relatively common autoimmune 
disease affecting somewhere between 
1% and 3% of the adult popula-
tion. The onset of GD is typically 
between the ages of 30 and 50. It’s 
more common in women than men; 
however, males and those over 50 
tend to develop more severe disease.1 
Around 20% to 50% of GD patients 
will develop ophthalmologic signs, 
usually within two years of diagnosis 
of thyroid disease. Approximately 

90% of TED patients will have hy-
perthyroidism, and the remainder will 
be euthyroid or have TED associated 
with Hashimoto’s disease or secondary 
to primary hyperthyroidism.1 Around 
40% will present clinical signs before 
or at the time of diagnosis.1,2  

As an optometrist, you are likely to 
encounter several patients with TED 
over the course of your career. Famil-
iarizing yourself with the clinical signs 
and symptoms and diagnostic testing 
as well as the latest management strat-
egies can significantly improve your 
patients’ outcomes and quality of life.

Pathogenesis of TED
Erroneous and excessive orbital 
fibroblast (OF) activity has been 
identified as the primary mechanism 
in Grave’s orbitopathy. Fibroblasts, 
derived from mesenchymal stem 
cells in the bone marrow, can reside 
in connective tissue or can be found 
circulating throughout the body. They 
are most commonly associated with 
structural maintenance and produce 

extracellular matrix proteins such as 
collagen and glycosaminoglycans. 
However, OF also play a significant 
role in the immune response to tissue 
injury. They are capable of activating 
T-cells through antigen presentation 
and cytokine secretion; in turn, T-cells 
engage in regulating OF activity and 
differentiation.  

The link between the thyroid and 
OF is not well understood. How-
ever, distinct populations of orbital 
fibroblasts of GD patients have been 
identified, and these cells vary in their 
capacities for gene expression, cyto-
kine release and differentiation.3 Or-
bital fibroblasts, especially those from 
GD patients, can be hyper-responsive 
when compared with fibroblasts from 
other anatomical locations.4

It has recently been shown that 
orbital fibroblasts, especially those of 
GD patients, display both thyrotro-
pin (TSH) and insulin-like growth 
factor-1 receptors (IGF-1). These 
receptors reside in close proximity 
of one another on the cell surface, 

What ODs Need to Know About 
Thyroid Eye Disease

Understanding how to approach the diagnosis and management of this condition is a key role of the 
primary eyecare provider.

Dr. Carstens is a clinical supervisor and director of optometric education at the Durham VA Medical Center in North Carolina. He has no relevant financial interests 
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and physical scaffolds between them 
enable cross-talk.5 Stimulation of this 
TSH-IGF-1 receptor complex results 
in the secretion of hyaluronic acid and 
cytokines. Thus, the IGF-1 receptor 
has also been implicated in the patho-
genesis of TED. Teprotumumab 
exploits the IGF-1 receptor pathway 
in its mechanism of action and will be 
discussed later.

During the infl ammatory phase of 
GD, excessive production of extra-
cellular matrix proteins, notably the 
highly hydrophilic HA, from activated 
fi broblasts leads to connective tissue 
and extraocular muscle edema and 
dysfunction. Muscle swelling along 
with an increase in adipogenesis 
(by way of fi broblast differentia-
tion) results in an overall increase in 
orbital tissue volume. Due to the rigid 
confi nes of the bony orbital walls, the 
increase in volume pushes the globe 
forward and creates congestion at the 
orbital apex.

As the acute infl ammatory phase re-
solves, tissue remodeling and fi brosis 
proceeds while the orbital fi broblasts 
continue to differentiate into adipo-
cytes and myofi brocytes. The result 
can be permanent motility dysfunc-
tion and disfi gurement and should be 
avoided at all costs. 

Natural History
This can be categorized by two 
phases: the initial infl ammatory 

phase, or active phase, followed by 
an inactive or fi brotic phase. During 
the active phase, clinical signs and 
symptoms can progress rather rapidly 
before quieting spontaneously after 
six to 18 months.  Although infl am-
mation subsides, patients rarely 
return to their baseline in the inactive 
state. It’s important to understand the 
different management strategies for 
both phases of the disease, as treat-
ment and monitoring vary greatly.

Two subtypes of TED have been 
described, and their clinical courses 
can differ substantially. Type I tends 
to be found in younger patients 
with a whiter and quieter presenta-

tion, less muscle involvement and 
more fat deposition in the orbit. As a 
result, these patients are less likely to 
develop diplopia and dysthyroid optic 
neuropathy (DON). Type II is more 
likely to occur in older patients with 
more overt anterior segment infl am-
mation such as conjunctival injection, 
eyelid edema and chemosis. These 
patients tend to have more muscle 
involvement and are at higher risk of 
DON. Smokers are more likely to fall 
into the type II category.    

TED in the Clinic
Evaluation of a patient with suspect-
ed TED should start with a detailed 
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history including a review of systems 
with specific questions relating to 
thyroid disfunction. For hyperthy-
roidism, ask about recent weight loss, 
increased sweating, heat intolerance, 
hair loss, diarrhea, heart palpitations, 
anxiety and muscle weakness. Con-
versely, hypothyroidism can cause 
weight gain, cold intolerance, fa-
tigue, dry skin, depression, change in 
menses and/or muscle cramps. Risk 
factors for TED such as smoking or a 
positive family history should also be 
assessed.  

For those with known thyroid dis-
ease, history of planned, current and 
past therapies should be documented. 
This is especially important for those 
with a history of or planned radioac-
tive iodine therapy, as this has been 
shown to exacerbate or trigger the 
onset of TED.

The clinical exam should be com-
prehensive, as TED can present with 
various clinical signs and symptoms. 
Patients may complain of dry eyes, 
pressure or pain behind the eyes and 
sandy or gritty sensations. Blurred 
vision, double vision and excessive 
tearing are also common. They may 
have an increase in redness or fullness 
to the eyelids. Some may even notice 
a change in their physical appearance 
and report that their eyes look bigger 
or that they just look different. Diur-
nal variation is common, with symp-
toms typically worse in the morning.

Assessment of the patient outside 
of the slit lamp can provide the first 
clue of thyroid dysfunction. Facial 

asymmetry can be subtle and is usu-
ally lost behind the magnification of 
the slit lamp. Attention should be 
given to the relative positions of the 
upper and lower eyelids. Upper eye-
lid retraction is one of the hallmark 
signs of hyperthyroidism, but it can 
oftentimes be subtle and overlooked. 

This retraction is often character-
ized as having a “temporal flare,” 
where the lateral aspect of the lid 
margin is higher than the medial. Re-
traction can be due to one or a combi-
nation of factors including proptosis, 
levator/Müller’s muscle hypertrophy 
and increased sympathetic tone.6 
The margin to reflex distance (MRD) 
can be used to quantify upper eyelid 
retraction. MRD1 is the distance 
from the pupillary light reflex to the 
upper eyelid margin. MRD2 is that 
to the lower eyelid margin. You can 
also measure the amount of “supe-
rior scleral show” or 12:00 limbus to 
upper eyelid margin at the slit lamp 
in primary gaze. A value greater than 
5mm or asymmetry greater than 1mm 
is considered abnormal. Von Graefe’s 
sign (superior lid lag on downgaze) 
can also be observed in TED.  

A basic sensory motor exam should 
always be performed. Extraocular 
motility and alignment defects can 
come from infiltration/inflammation 
of the extraocular muscles (EOMs).  
This most commonly involves the 
inferior and medial recti, followed 
by the superior and lateral recti and 
oblique muscles. Keep in mind that 
motility issues in TED are restric-

tive and do not improve with forced 
duction testing. This can be useful in 
differentiating TED from neurogenic 
causes such as a cranial nerve palsy or 
myasthenia gravis. A relative afferent 
pupillary defect is specific for optic 
nerve dysfunction but is not particu-
larly sensitive when there is bilateral 
and symmetric disease.

Any patient suspected of having 
TED should be evaluated for propto-
sis. This can be easier to detect clini-
cally from a “worm’s eye view,” with 
the patient chin-up or laid back while 
the clinician views their eyes tangen-
tially from below. Displacement of 
the globe anteriorly can be measured 
with an exophthalmometer or by 
radiologic imaging. Hertel exophthal-
mometry is a quick, easy and reliable 
test that is found in most compre-
hensive eye clinics. Normal values 
vary by race and gender. For Asian 
patients, 16mm to 18mm is consid-
ered normal, whereas 18mm to 20mm 
is normal for Caucasian and 20mm to 
22mm is normal for Black patients.7 
Proptosis reduction can be a primary 
measure for treatment outcomes and 
should be recorded at baseline and 
follow-up visits consistently.

Anterior examination at the slit 
lamp can reveal evidence of inflam-
mation of the conjunctiva with 
injection and chemosis. Swelling 
and injection of the caruncle and 
muscle insertions are also associated 
with TED. The tear film and cornea 
should be evaluated with fluorescein 
dye. A decreased tear meniscus, 
shorter tear breakup time and punc-
tate epithelial erosions are suggestive 
of exposure issues. More advanced 
cases of TED can have corneal thin-
ning and ulcerations. 

The posterior exam should include 
careful assessment of the optic nerve. 
Approximately 3% to 7% of patients 
with TED will have optic neu-
ropathy.8 The mechanism of DON 
is thought to be the result of inflam-
mation, compression and ischemia. 
DON is rarely seen in Graves’ orbi-
topathy patients without significant 
muscle enlargement. In fact, medial 

Mild lid retraction with temporal flare.
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rectus volume as measured with CT 
imaging has been shown to be the 
greatest predictor of DON.9 

Since optic nerve compression 
usually occurs from congestion at the 
orbital apex, visible changes at the 
optic nerve head can be subtle or 
absent. Ancillary testing can help sup-
port the clinical suspicion of DON. 
Automated visual fields can show 
various defects, the most common be-
ing altitudinal, arcuate and paracen-
tral.7 Color vision has been shown to 
be reduced in 77% of eyes with DON 
and should be assessed in patients 
suspected of having TED.10 More 
specifically, a 2021 study showed that 
a tritan (blue-yellow), rather than a 
protan (red-green) test, was more 
sensitive for DON.11   

Studies looking at RNFL thick-
ness have been conducted with 
variable results. One case-controlled 
observational study showed an 
overall increase in superior, nasal 
and inferior RNFL thickness values 
in TED patients compared with 
controls.12 A prospective longitudinal 
study showed that RNFL thinning 
can occur even in mild or subclini-
cal TED.13 Both studies excluded 
those with clinically evident DON. 
The differences in outcomes of these 
studies can probably be explained 
by differences in methodology and 
patient demographics.  

Furthermore, the pathogenesis 
of DON is believed to involve both 
compression and inflammation, the 
two of which will have different 
effects on RNFL thickness. Where 
active inflammation can increase 
RNFL thickness values, compres-
sion results in thinning of the RNFL. 
Several studies, including the 
aforementioned, have supported the 
finding that macular and ganglion cell 
layer-inner-plexiform layer thickness 
may be a more sensitive test for optic 
neuropathy in TED patients.14 

Macular OCT can also be useful 
in identifying more subtle retinal 
changes that can occur with TED. 
For instance, choroidal thickness can 
vary in patients with TED.15 Macular 

OCT angiography has also been used 
to show changes in retinal and cho-
roid blood flow.16,17 Chorioretinal folds 
caused by posterior flattening of the 
globe can be more easily visualized 
on OCT as well. 

Making the Diagnosis
The diagnosis of TED can be made 
when two of three criteria are met: 1) 
clinical signs and symptoms as dis-
cussed previously, 2) laboratory tests 
and 3) radiologic signs consistent with 
thyroid orbitopathy.

Laboratory testing. The three 
primary tests used to assess thyroid 
function are TSH, T3 and FreeT4. 
With the vast majority of TED cases 
being secondary to GD, it’s helpful to 
include tests for thyroid-stimulating 
immunoglobulins (TSI) or TSH re-
ceptor antibodies. A thyroid antibody 
panel is sometimes available and will 
also include thyroid peroxidase anti-
bodies that can be positive in Hashi-
moto’s disease. A strong correlation 
exists between TSI levels and TED 
activity scores. Monitoring with TSI 
levels can sometimes be useful when 
trying to determine a patient’s clinical 
activity.

Radiologic imaging. When unilat-
eral, equivocal moderate-to-severe 
clinical disease or DON is suspected, 
orbital imaging is necessary. Although 
MRI may be better for soft tissue 
differentiation, non-contrast CT is 
preferred due to its lower cost, wide-
spread availability and rapid acquisi-
tion time. In most cases, adequate 
assessment of the EOMs can be 
achieved without a contrast medium 
due to the vastly different densities 
of muscle and fat. CT also allows for 

the evaluation of the orbital walls 
and sinuses which can be helpful 
when planning orbital decompression 
surgery. MRI allows for better resolu-
tion of soft tissue and can be useful 
for cases where the clinical diagnosis 
is uncertain, atypical or unilateral. It 
may also be helpful in assessing clini-
cal activity.

EOM belly enlargement (with 
tendon sparing) and fat expansion are 
the hallmark radiologic findings of 
Graves’ orbitopathy. The most com-
mon muscles involved are the inferior 
rectus and medial rectus, followed 
by the superior rectus, lateral rectus 
and oblique rectus. However, other 
findings such as fat stranding, anterior 
soft tissue swelling, lacrimal gland 
enlargement, exophthalmos and 
superior optic vein dilatation can also 
be observed.18

Clinical Grading Systems 
Management of TED is based on 
clinical disease activity and sever-
ity of signs and symptoms. Accurate 
assessment of these parameters is 
critical when developing a treatment 
plan.  There have been a handful of 
grading systems that have been cre-
ated over the years to facilitate this 
process. The most common are the 
CAS, NOSPECS, VISA and EUGO-
GO classification systems.

CAS, first published in 2003, 
stands for Clinical Activity Score and 
has been widely used in evaluating 
treatment efficacy in clinical trials. 
It is based on four classic signs of 
inflammation (pain, redness, swelling 
and impaired function). One point is 
given for each clinical element (one 
through seven) present the initial 

Mild proptosis, upper lid retraction and conjunctival injection evident the right eye.
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visit. Elements eight through 10 are 
used on follow-up to reflect disease 
progression. A CAS score of three or 
more is considered active disease. A 
score of four or more, when including 
elements eight through 10 at follow-
up is indicative of progression.19

NOSPECS stands for No signs 
or symptoms, Only symptoms, Soft 
tissue involvement, Proptosis, EOM 
involvement, Corneal involvement 
and Sight loss. This system was de-
veloped in the late 60s and modified 
again in the late 70s. The mnemonic 
may be helpful to some clinicians or 
students as a reminder of the clinical 
signs and symptoms in TED, but its 
usefulness in monitoring progression 
and response to therapy is limited and 
has since fallen out of favor.  

The VISA (Vision, Inflammation, 
Strabismus and Appearance) classifi-
cation system was developed in 2006 
and has been adopted by the Interna-
tional Thyroid Eye Disease Society 
(ITEDS). It attempts to quantify 
activity and severity levels while also 
making basic treatment recommenda-
tions. VISA uses a weighted point sys-
tem to determine severity, and each 
parameter is graded independently. 
Activity is measured by progres-
sion within any of the categories as 
defined within each element. ITEDS 
has a clinical record form available 
online for download that can guide 
practitioners through the scoring and 

monitoring process. The VISA grad-
ing system incorporates both objec-
tive and subjective data to create its 
management plans.

The EUGOGO (European Group 
on Graves’ Orbitopathy) protocol was 
developed in 2008 and revised in 
2016 and again in 2021.20 This is the 
most widely accepted system used 
today and attempts to provide grading 
of clinical activity and severity as well 
as provide guidance on treatment and 
management. It is the first system 
to include a GD-specific quality of 

life questionnaire (GO-QoL) in its 
algorithm. Disease activity scoring 
follows the CAS protocol where a 
score greater than three at the initial 
visit is active, and a score of four or 
higher at follow-up is considered 
active/progressive. Disease severity 
is broken down into three categories: 
mild, moderate-to-severe and sight-
threatening.

Patient Management
For all patients with GD, the first step 
in management is to control risk fac-
tors for progression. Management of 
thyroid disfunction is crucial and will 
involve communication with the pa-
tient’s primary care physician or endo-
crinologist. A referral to oculoplastics 
or neuro-ophthalmology should be 
made for those with clinically active 
moderate-to-severe or sight-threaten-
ing disease. A discussion about smok-
ing cessation is imperative, as evi-
dence suggests current smokers are 
twice as likely to develop TED and 
more likely to have severe disease 
and relapse than non-smokers.21 

Mild disease. For mild Graves’ 
orbitopathy, management focuses 
on local treatment of the ocular 
surface. Dry eye treatment options 

Table 1. CAS Scoring

Pain 1 Pain behind the eye (in the last four weeks)

2 Pain on eye movement (in the last four weeks)

Redness 3 Eyelid hyperemia

4 Conjunctival hyperemia in more than one quadrant

Swelling 5 Eyelid edema

6 Chemosis

7 Swelling of the caruncle

Impaired function 8 Increase in proptosis ≥2mm over one to three months

9 Decrease in motility in any direction ≥5° over one to three months

10 Decrease in visual acuity ≥one line on Snellen

Table 2. EUGOGO Scoring

Severity Characteristics

Mild Minor impact on daily life. 

May have one or more of the following:
  - Mild lid retraction (<2mm)
  - Mild soft tissue involvement
  - Exophthalmos <3mm above age- and gender-expected values
  - Intermittent or no diplopia
  - Corneal exposure that responds to topical lubricants

Moderate-to-severe Non-sight-threatening Graves’ orbitopathy with an impact on daily life 
significant enough to justify the risks of immunosuppression or surgery

Often have two or more of the following:
  - Lid retraction ≥2mm
  - Moderate or severe soft tissue involvement
  - Exophthalmos ≥3mm above age- and gender-expected values
  - Intermittent or constant diplopia
  - Variable or constant diplopia

Sight-threatening Patients with corneal breakdown or DON
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are ever-expanding and are certainly 
in the wheelhouse of modern-day 
optometry. Ocular lubricants in the 
form of tears, gels and ointments are 
first-line options in exposure-related 
dry eye. Punctual occlusion can also 
be considered. 

The role of topical immunomodula-
tors like cyclosporin and lifitegrast has 
yet to be established in patients with 
active Graves’ orbitopathy. One study 
on topical cyclosporine showed no 
benefit to those with inactive TED 
and dry eye disease already taking 
artificial tears four times a day.22 

Intermittent diplopia can some-
times be managed with prismatic cor-
rection. The use of fresnel prism may 
be more appropriate as the magnitude 
and direction can change frequently.

Selenium supplementation (200µg/
day) has been shown to reduce pro-
gression of Graves’ orbitopathy and 
improve quality of life in those with 
mild disease; however, this benefit 
has only been shown in selenium-de-
ficient areas.20 Selenium supplemen-
tation can help achieve euthyroidism 
faster in those with GD and inad-
equate intake. Laboratory testing of 
serum selenium levels prior to initiat-
ing supplementation is recommended 
so that overdosing and toxicity can be 
avoided.23

Sometimes mild inactive disease 
can lead to cosmetic disfigurement 
and quality of life issues that can 
justify a surgical referral. An example 
would be when there is unilateral lid 
retraction or proptosis that does not 
meet the moderate-to-severe criteria.

Moderate-to-severe disease. 
The EUGOGO 2021 publication 
of clinical practice guidelines is a 
comprehensive manual on the treat-
ment of moderate-to-severe and 
sight-threatening Graves’ orbitopathy. 
Recommendations were made by a 
consensus of a 48-member task force, 
following a comprehensive review of 
published clinical trials. These recom-
mendations will be reviewed later. 

For active moderate-to-severe 
Graves’ orbitopathy, first-line treat-
ment is often with systemic cortico-

steroids. Intravenous methylpred-
nisolone (IVMP) is given at either 
an intermediate dose (500mg once 
weekly for six weeks followed by 
250mg weekly for six weeks) or a high 
dose (750mg weekly for six weeks 
followed by 250mg weekly for six 
weeks). High-dose IVMP is reserved 
for more severe disease as it carries 
a higher risk of liver toxicity and car-
diovascular side effects. Intravenous 
administration of steroids is preferred 
due to increased efficacy and overall 
fewer side effects when compared 
with oral steroids.20,24 A referral to 
an institution with the means and 
experience to manage dosing and side 
effects is suggested. The benefits 
of IVMP are maximized with earlier 
intervention, and delayed referral can 
affect clinical outcomes.  

Contraindications for IVMP include 
recent hepatitis, liver dysfunction, 
cardiovascular morbidity, severe 
hypertension, inadequately man-
aged diabetes and severe or uncon-
trolled glaucoma.25 Prior to starting 
a corticosteroid, control of diabetes 
and hypertension should be opti-
mized and there should be extensive 
discussion on patient expectations 
and outcomes. Although clinical and 
quality of life improvement follow-
ing steroid treatment can be as high 
as 80%, it is unlikely that patients 
return to their pre-disease state, and 
additional treatment and sometimes 
surgery is required to manage residual 
complications of Graves’ orbitopathy 
like strabismus and proptosis. 

When there is an inadequate 
response to initial steroid therapy, 
secondary treatment options can be 
considered. Options are numerous, 
and decision-making is multifactorial.

Orbital radiotherapy is generally 
considered a safe and effective second-
line therapy. It’s most beneficial in 
reducing soft tissue swelling and can 
improve extraocular motility; however, 
it does not typically improve proptosis. 
It is more effective when combined 
with oral or IV steroids.20 It should be 
avoided in patients with hypertensive 
or diabetic retinopathy due to the 
potential for radiation retinopathy.

There are several immune-modu-
lators that have emerged in the last 
decade that can be used as an adjunct 
to steroids or sometimes as mono-
therapy. One of the more favorable is 
mycophenolate, a drug primarily used 
as an immunosuppressant following 
organ transplantation. Its popularity 
for use in other autoimmune disease 
has grown due to its safety and efficacy 
profile.24 Mycophenolate is known to 
inhibit proliferation of B- and T-cells 
as well as fibroblasts. 

As an adjunct, it has been shown to 
increase the efficacy of IVMP without 
increasing side effects. Thus, myco-
phenolate has been recommended 
with IVMP as a first-line option by 
the EUGOGO. It can also be used 
as a standalone option when steroids 
are contraindicated.20 Mycophenolate 
sodium is taken orally at 0.72g/day.

Cyclosporine, another T-cell inhibi-
tor, has been shown to be effective 
only in combination with steroids. 
When trialed as monotherapy, it was 
inferior to corticosteroids in both ef-
ficacy and relapse rate. The potential 
for renal toxicity makes cyclosporine 
less attractive than other second-
line options. Azathioprine is another 
anti-proliferative agent that is similar 
to mycophenolate in mechanism but 
carries a higher risk of side effects.  

Proptosis, eyelid edema, mild upper lid retraction and lower lid lagophthalmos.
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The emergence of monoclonal 
antibody therapies (mAbs) has signifi-
cantly changed the treatment land-
scape in nearly all areas of medicine 
over the last three decades. This 
class of medications can bind to their 
target with high specificity. Because 
mAbs do not undergo hepatic or renal 
metabolism, they also have a lower 
propensity for drug interactions. The 
evolution of mAbs from murine and 
chimeric antibodies to fully human 
mAbs has significantly helped to 
reduce the risk of developing an anti-
antibody response.26 

A handful of mAbs have been 
studied in clinical trials. The most 
notable are rituximab, tocilizumab 
and teprotumumab. Rituximab is 
a chimeric mAb against the CD20 
surface antigen found on B-cells. 
Few randomized controlled trials of 
rituximab in patients with Graves’ 
orbitopathy have been done, and the 
results have been conflicting.

Tocilizumab is a humanized mAb 
against the interleukin-6 receptor. 
Clinical trials with tocilizumab have 
only been done with steroid-resistant 
TED, and the results were favorable 
for CAS reduction and disease inac-
tivation; however, proptosis reduc-
tion was modest, and there was no 
difference in quality of life measures 
compared with placebo.20,24  

Teprotumumab, a fully human 
mAb, is the first FDA-approved treat-
ment for Graves’ orbitopathy. It is 
directed against the IGF-1 receptor, 
which, as discussed earlier, is coupled 
with the TSH receptor and over-
expressed by OF, T- and B-cells in 
GD. Phase III trials of teprotumumab 
(OPTIC trials) showed a significant 
number of patients had ≥2mm reduc-
tion in proptosis when compared with 
placebo (83% vs. 10%, respectively).  
Inactivation of disease was 59% in 
the treatment group vs. 21% in the 
placebo group. A significant reduction 
in diplopia was achieved in 68% vs. 
29% of cases, respectively.27 

A follow-up and extension trial 
(OPTIC-X) included participants 
from the OPTIC trial that either were 

non-responders, experienced relapse 
or belonged to the placebo group. 
Naturally, these patients had a longer 
mean duration of active disease than 
the original OPTIC study participants 
(12.9 months vs. 6.3 months). Patient 
outcomes and adverse events were 
similar to the original study and were 
validated over a longer follow-up 
period (48 weeks vs. 24 weeks in the 
OPTIC trial). 

Results from the OPTIC-X trial 
suggest that response to treatment 
with teprotumumab is durable in 
most, and some non-responders can 
potentially benefit from a second 
treatment. It also raises the question 
of whether teprotumumab can be 
used in those with inactive disease, 
as a handful of patients who experi-
enced proptosis reduction had a CAS 
score of zero or one at baseline.29

Teprotumumab is administered 
by infusion with a dose of 10mg/kg 
for the first dose, followed by seven 
infusions of 20mg/kg spaced three 
weeks apart for a total of 24 weeks. It 
is generally well-tolerated with most 
side effects being mild-to-moderate. 
The most common are muscle 
spasms, alopecia, nausea and fatigue. 
Less than 5% of patients in the clini-
cal trials experienced hearing impair-
ment and hyperglycemia. Patients 
with irritable bowel disease should be 
counselled, as a flareup is possible. In-
fusion reactions can occur and include 

transient increases in blood pressure, 
tachycardia, dyspnea, headache and 
muscular pain. Reactions are usually 
mild or moderate in severity and can 
usually be successfully managed with 
corticosteroids and antihistamines.27,28  

Recommendations for use of te-
protumumab in clinical practice were 
published by the OPTIC trial investi-
gators in 2019.29 The authors suggest 
that prior to starting teprotumumab, 
patients should undergo a complete 
physical exam (with measurements of 
height, weight and blood pressure), 
standard laboratory tests (including 
complete blood count, liver function 
tests, fasting glucose and hemoglobin 
A1c) and an electrocardiogram. A 
comprehensive eye exam should be 
performed and include measurements 
such as motility, strabismus and ex-
ophthalmometry.

Teprotumumab has not been com-
pared head-to-head with steroids or 
other mAbs in clinical trials. The big-
gest barrier to treatment currently is 
cost, especially when compared with 
corticosteroids. A 24-week course can 
run close to $350,000. Prior authori-
zation is needed for most insurance 
plans, and some may require a trial 
with steroids prior to approval.  

Sight-threatening disease. Vision 
loss from DON or severe corneal 
comprise occurs in a small percentage 
of patients with TED. Prompt refer-
ral is necessary to ensure optimal out-

CT of orbits showing a patient in 2017 before the onset of GD (left) and in 2020 after onset 
(right). Note the medial rectus enlargement.
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comes in these cases. Treatment of 
such sight-threatening disease usually 
involves a course of high-dose IVMP 
and is sometimes followed by orbital 
radiation and/or surgical decompres-
sion. Decompression is achieved by 
removing soft tissue and/or expand-
ing the bony walls to decompress 
the optic nerve at the orbital apex.30 
There are different approaches to 
decompression surgery, and the 
choice can vary by the patient’s needs 
and the surgeon’s preference. Te-
protumumab or other immunologic 
agents may play a role in treating 
sight-threatening TED especially in 
refractory cases or when surgery may 
be contraindicated. 

Inactive disease. As noted, despite 
even the best attempts at controlling 
inflammation during the active phase 
of TED, very few patients return to 
their pre-disease state when it sub-
sides. Dry eye, diplopia, lid retraction 
and proptosis are common sequelae. 
Some patients, especially those with 
concern for chronic exposure keratop-
athy and/or significant disfigurement, 
may require surgery. In extreme 
cases, multiple procedures may be 
necessary. Comanagement with stra-
bismus and oculoplastic surgeons is 
not uncommon.  

Patients may have to wait months 
for their disease to stabilize before 
they are eligible for surgery, and dur-
ing that time temporary solutions may 
be necessary. For diplopia, Fresnel 
prism or patching may be needed. 
Taping lids and aggressively lubricat-
ing with gels and ointments can help 
protect the cornea from exposure. 
With or without rehabilitative surger-
ies, residual dry eye and diplopia can 
still occur. Various strategies exist in 
the management of these chronic 
conditions.  

Summary
TED has the potential to be a sight-
threatening and debilitating condition 
that can present with a wide variety 
of clinical signs and symptoms. It is 
characterized by an active phase of 
autoimmune driven orbital and soft 

tissue inflammation that lasts roughly 
six to 18 months in total, followed by 
an inactive phase of chronic tissue 
fibrosis. Disease relapse (or reactiva-
tion) is uncommon but not rare and 
may occur in about 15% of affected 
patients.30 

A diagnosis of TED is made by 
a combination of clinical signs, 
laboratory testing and/or radiologic 
imaging. In order to optimize treat-
ment outcomes, early recognition is 
necessary, and communication with 
primary care and/or endocrinology for 
the treatment of the underlying hyper 
or hypothyroidism is critical.  

Clinical disease activity and sever-
ity grading should be assessed to help 
determine the best treatment strategy 
for the patient. Moderate-to-severe 
and sight-threatening active disease 
should be referred to subspecial-
ists with experience treating TED. 
First-line treatment for these sever-
ity stages has historically involved 
intravenous steroids; however, newly 
developed and more targeted treat-
ments are gaining popularity due 
to their potential for better clinical 
outcomes and safety profiles.  

As a primary eyecare provider, a 
comprehensive understanding of the 
clinical signs of TED as well as the 
diagnostic testing and appropriate 
treatment and monitoring strategies is 
critical to ensure better outcomes for 
your patients with this condition. ■
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1. The incidence of GD in the adult population 
is approximately:
a. 10% to 15%.
b. 4% to 5%.
c. 0.1% to 0.2%.
d. 1% to 3%.

2. Which are implicated as the major player in 
the pathogenesis of TED?
a. Astrocytes.
b. Osteocytes.
c. Fibroblasts.
d. Endothelial cells.

3. Which of the following is true regarding the 
pathogenesis of TED?
a. The relationship between thyroid 
dysfunction and orbital disease is well 
understood.
b. Hyaluronic acid is secreted by T- and B-cells.
c. The IGF-1 receptor has recently been 
implicated as a key player in TED.
d. EOMs accumulate lactic acid that causes 
muscle edema.

4. Which of the following can reduce the risk 
of developing TED?
a. Radioactive iodine.  
b. Smoking.
c. Achieving euthyroid status. 
d. PO steroids. 

5. Which of the following statements is false?
a. TED is characterized by an inflammatory 
phase followed by a fibrotic phase.
b. TED affects more men than women.
c. TED-associated inflammation typically lasts 
six to 18 months.
d. Smoking is a risk factor for developing TED.

6. Which of the following is not a common 
finding in TED?
a. Diplopia.
b. Lid retraction.
c. Proptosis.
d. Scleritis.

7. Which of the following is not a cause of 
vision loss in TED?
a. Maculopathy.
b. Optic neuropathy.
c. Dry eye.
d. Corneal ulcerations.

8. DON occurs in approximately what 
percentage of patients with TED?
a. 3% to 6%.
b. 6% to 10%.
c. 1% to 3%.
d. <1%.

9. The most common EOMs affected in TED 
are which of the following?
a. Superior and inferior rectus.
b. Medial and lateral rectus.
c. Superior and inferior oblique.
d. Medial and inferior rectus.

10. Which of the following is true regarding 
radiologic imaging in TED?
a. MRI is necessary to confirm a diagnosis of 
TED.
b. EOM tendon inflammation is a hallmark 
sign of TED.
c. CT without contrast is a good option for 
orbital imaging in TED.
d. Eyelid retraction is easily measured with CT.

11. Which of the following is not considered 
when assessing CAS?
a. Eyelid edema.
b. Pain with eye movement.
c. Cosmetic disfigurement.
d. Swelling of the caruncle. 

12. Which of the following is true of TED?
a. Smoking increases the risk of more severe 
disease. 
b. It is most common in African Americans. 
c. CAS scoring involves a quality-of-life 
assessment.
d. Chronic diplopia from EOM fibrosis 
responds well to high-dose IV steroids. 

13. Which of the following statements is true?
a. EUGOGO uses CAS grading for activity.
b. NOSPECS is a widely accepted clinical 
grading algorithm.
c. CAS scores of less than six are considered 
inactive.
d. VISA scoring only uses subjective data.

14. EUGOGO classification of mild disease 
includes all but which of the following?
a. Lid retraction less than 2mm.
b. Proptosis less than 3mm.
c. Diplopia in primary gaze.
d. Corneal exposure that responds to 
lubrication.

15. Which is not a treatment for mild TED?
a. Topical lubricants.
b. Selenium supplementation.
c. PO corticosteroids.
d. Punctal plugs.

16. For moderate-to-severe active disease, 
which is not recommended as a first-line 
therapy?
a. IV steroids.
b. PO steroids.
c. IV steroids + mycophenolate.
d. Teprotumumab.

17. Which of the following is not a second-line 
option for moderate-to-severe active TED?
a. Teprotumumab.
b. Orbital radiation and corticosteroids.
c. Radioactive iodine.
d. Azathioprine.

18. Which of the following statements is true 
regarding teprotumumab?
a. It acts exclusively on the thyrotropin 
receptor.
b. It is considered the best first-line option for 
those with sight-threatening disease.
c. It can be injected directly into the orbit for 
immediate relief of symptoms.
d. It has not been studied against IV 
corticosteroids in clinical trials.
 
19. Which of the following is a true 
statement?
a. Moderate-to-severe disease can be treated 
in most optometric offices and does not need 
to be referred.
b. Red desaturation is the most sensitive test 
for DON.
c. The pathophysiology of DON involves 
compression, ischemia and inflammation.
d. Vision loss in TED is common, occurring in 
nearly 50% of patients.

20. Which of the following is false?
a. Treatment of TED is a team effort, often 
involving primary care and endocrinology.
b. Early treatment in the active phase of TED is 
critical in achieving best possible outcomes.
c. Smoking cessation and control of 
underlying dysthyroidism is a first step in 
treatment of TED.
d. Early decompression surgery is warranted 
for moderate-to-severe active disease to help 
prevent crowding at the orbital apex.
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 F  Change in differential diagnosis   

 G  More active monitoring and counseling 
 H  Other, please specify: ___________________
____________________________________________

 1      2      3      4      5



REVIEW OF OPTOMETRY | OCTOBER 15, 202288

I’m worried about the risk of 
Acanthamoeba keratitis (AK) in my 

patients who wear contact lenses. Why 
are contact lens wearers at an increased 
risk? How significant is the reduction in 
safety and efficacy if they switch to daily 
disposable lenses?

Since Acanthamoeba is ubiqui-
tous, i.e., present everywhere, 

and 50% to 100% of us have antibodies 
to this organism, why is Acanthamoeba 
keratitis not more common and why 
are contact lens wearers most at risk?1 
“The rate of AK is 20 times more 
common in contact lens wear than the 
general population,” says Associate 
Professor Nicole Carnt, BOptom, PhD, 
of the School of Optometry and Vision 
Science, UNSW, Sydney in Australia.2 
In reusable lens wear, refraining from 
water activities such as swimming and 
showering can reduce risk by over 
50%.3

Acanthamoeba is everywhere but 
predominately lives in water and soil.4 
It’s been found in the United King-
dom and Australia that roughly a third 
of domestic bathroom sinks harbor the 
organism.5,6 Acanthamoeba has even 
been isolated from a shower curtain.7 
Dr. Carnt notes that studies indicate 
that the same genotype of Acantham-
oeba in a patient’s home water can also 
be found in the eye, indicating a direct 
link between the two.6,8

Contact lenses act as a vector to 
transmit organisms to the eye. While 
6% of contact lens cases harbor Acan-
thamoeba, there is not a direct correla-
tion.9 However, daily disposables are 

four times less likely to cause AK than 
reusables, likely related to contamina-
tion of the lens case and the reusable 
lenses, according to Dr. Carnt.10 When 
compared with reusable lens bacterial 
keratitis, cases involving daily dispos-
ables display a smaller proportion of 
corneal isolates that are gram-negative 
(or environmental) and more gram-
positive (endogenous) organisms, gen-
erally resulting in better outcomes.11

Contact lenses not only transmit 
organisms to the eye—they also retain 
them for a longer period of time. “We 
have different ways of protecting our 
corneas from infection, including our 

eyelids, blinking mechanism, tear film 
antimicrobials and sloughing of the 
ocular surface epithelial cells,” Dr. 
Carnt explains. 

A contact lens affects the homeosta-
sis of all these defense mechanisms. “If 
you are in the shower without contact 
lenses and water gets in your eyes, 
blinking is enough to wash away or di-
lute the organisms because it will cause 
your eyes to water,” says Dr. Carnt. 
With a contact lens in place, there is an 
opportunity for the organisms to stick 
on the front or back of the lens and get 
trapped underneath the lens, subse-
quently remaining on the eye longer. 

Furthermore, Acanthamoeba contains 
a mannose-binding protein that can fa-
cilitate attachment to the cornea. This 
can happen when epithelial cells are 
irritated—for example, by microtrauma 
from the contact lens—causing the 
infective process to ensue.12

Edited by Joseph P. Shovlin, OD

CORNEA and CONTACT LENS Q+A
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Acanthamoeba infections can be easily combated with 
stringent contact lens wear and care routines.

Contact Contaminators

Q

A

A contact lens with Acanthamoeba on the surface after 90 minutes of incubation (seen at 
4x magnification).
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Acanthamoeba has a defense mecha-
nism of its own. When it is threatened 
by lack of nutrients, temperature 
extremes or pH changes, it encysts into 
a double-walled inactive, sessile form 
that can exist for months to years.4 This 
is one of the main reasons AK has such 
poor outcomes, with 50% of patients 
needing treatment for more than 12 
months and subsequent reduced qual-
ity of life, impacting reading, mobility 
and emotional well-being.13

The best defense against AK is pre-
vention. By switching all wearers from 
reusable soft to daily disposable lenses, 
cases of AK would halve.10 However, 
daily disposables are not without risk 

themselves. The chance of AK in daily 
disposables can be further reduced by 
not reusing, sleeping or showering in 
the lenses.10 The biggest reduction 
in risk is regularly seeing an eyecare 
practitioner.10 “We are in a powerful 
position to educate wearers how to 
use contact lenses safely and enjoy the 
benefits of healthy contact wear,” sums 
up Dr. Carnt. ■
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By Joseph W. Sowka, OD

Therapeutic Review

T
hree recent patients, all coming 
later in the day as emergencies, 
underscored a need for coop-
erative care to ensure the best 

outcome. 
The first was a 64-year-old woman 

who noticed an obscuration in her right 
lower visual field. She was 20/400 in 
that eye from a longstanding macular 
scar, but she knew something was dif-
ferent. Threshold perimetry revealed 
an inferior arcuate defect and a slightly 
pale and swollen optic disc in that eye. 
When questioned, she mentioned 
some mild intermittent headache con-
trolled by oral analgesics, loss of seven 
pounds over the past four weeks, mild 
loss of appetite and some mild malaise 
and fatigue. Otherwise, she felt well.

The second was a 63-year-old 
woman who had been sent from a 
local emergency room because she 
had woken up that morning com-
pletely blind in her left eye. When 
she presented, she stated that she had 
improved somewhat from complete 
blindness in that eye but felt that the 
vision was still terrible. Vision testing 
and perimetry revealed 20/30 acuity 
and a markedly constricted visual field 
with only central fixation remaining. 
She reported frontal and occipital 
headaches for several months. She also 
stated that her appetite was nil and 
that she had lost 15lbs over the past 
several months. She said that she had 
been generally unwell since contract-
ing COVID several months earlier and 
reported fatigue, malaise and lethargy. 
Funduscopically, she had a pale, swol-
len optic disc.

The third patient was an 88-year-old 
man who had noted a sudden change 
of vision in his right eye five days 
previously. His visual acuity was count-
ing fingers at 4ft with a dense inferior 
arcuate scotoma in that eye. Like the 
previous patients he manifested a pale, 
edematous optic disc in that eye. Upon 
detailed questioning, he denied any 
headache, jaw claudication, weight 
loss, appetite loss and had no constitu-
tional symptoms to speak of.

Each of these three patients shared 
the same diagnosis of anterior ischemic 
optic neuropathy (AION) and based 
upon age and symptoms were sus-
pected of having specifically arteritic 
AION and giant cell arteritis (GCA). 
Each was sent (or in the case of patient 
#2, sent back) to an emergency room 
with information about the presump-
tive diagnosis, and recommendations 
to obtain an erythrocyte sedimentation 
rate, C-reactive protein and platelet 
count. Additionally, I provided my cell 

phone number with instructions to call 
back with the results and consultation. 

Discussion
One of the true emergencies in all of 
eye care is a patient suffering vision 
loss from GCA, coming in the form of 
ischemic optic neuropathy (anterior or 
posterior) or retinal artery occlusion. In 
many cases what begins as unilateral 
devastating vision reduction quickly 
progresses to bilaterality and total 
visual disability for the patient.1,2 

Patients suffering from GCA are 
elderly, with a mean age of 71 at pre-
sentation.3 This condition is generally 
considered only after 50, with women 
somewhat more likely to develop it.4

There are a multitude of systemic 
manifestations occurring in GCA 
including malaise, weight loss and 
anorexia, headache (typically in the 
temporal or occipital region), pulseless 
and indurated temporal arteries, night 
sweats, tongue necrosis and oral ulcer-
ation, dental abscess, scalp pain, scalp 
necrosis and jaw claudication when 
eating. There is also head and neck 
swelling, anemia, depression, mental 
disturbance, neck pain, low grade 
fever, transient ischemic attack and 
stroke, proximal myalgia, persistent 
flu-like illness, chronic pharyngitis, ver-
tigo, muscle aches, cardiac arrhythmia, 
congestive heart failure and myocar-
dial infarction.5-13 There are patients 
who will show no or minimal systemic 
symptoms of this disease.

GCA is a granulomatous inflam-
mation of medium- and large-sized 
arteries that have a defined internal 
and external elastic lamina.5 The inter-
leukin (IL)-6 pathway is upregulated 
in GCA. There is cellular infiltration of 
the muscular wall of these vessels by T 
lymphocytes, macrophages, histiocytes, 
plasma cells and multinucleate giant 
cells.14,15 The resultant inflammation 

Dr. Sowka is an attending optometric physician at Center for Sight in Sarasota, FL, where he focuses on glaucoma management and neuro-ophthalmic disease. He is a 
consultant and advisory board member for Carl Zeiss Meditec and Bausch Health.
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Cooperative care enhances outcomes in patients who present 
with this condition.

End-of-Day GCA

A pale, swollen disc in arteritic AION.
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fragments the vascular walls and leads 
to collapse of the vessel lumen with re-
sultant ischemia. Conclusive diagnosis 
of GCA occurs through temporal artery 
biopsy. However, the procedure is 
invasive, and false-negative results can 
confound the diagnosis. More recently, 
temporal artery ultrasound has been 
increasingly used as an accurate, non-
invasive method for assisting in disease 
diagnosis.16

Therapy Protocol
Treatment is high-dose systemic ste-
roids, either oral or in-patient intrave-
nous infusion.17-19 Patients with vision 
loss or other ocular complications 
should receive four daily infusions 
of 250mg of methylprednisolone for 
three days, which is best done on an 
in-patient basis.20 After the initial in-
fusion regimen, the patient is released 
with instructions to continue the oral 
steroid until they can be seen by a 
rheumatologist. 

For oral administration, the initial 
prednisolone dose is 60mg to 80mg/
day. It should be reduced in weekly 
steps of 5mg to 10mg until 20mg/day, 
and by 2.5mg until 10mg/day. Dose 
reduction is then 1mg/month below 
10mg/day, depending on symptoms, 
erythrocyte sedimentation rate and 
C-reactive protein. Suppression of the 
disease usually takes months to years, 
leaving patients and physicians to 
cope with complications of long-term 
steroid use such as ulcers and gastro-
intestinal bleeding, osteoporosis, in-
creased risk of heart disease, diabetes, 
decreased bone density, increased risk 
of infections, thin skin, easier bruising 
and slower healing of wounds. 

Actemra (tocilizumab, Genentech) 
is a biologic IL-6 receptor antagonist, 
used as a steroid-sparing therapy to 
maintain disease remission in pa-
tients with GCA.21 It has been used 
in conjunction with oral steroids to 
better suppress the disease long term. 
Patients receiving tocilizumab had 
superior disease remission at one year 
compared with the steroid-only taper. 
Challenges to adjunctive use of to-
cilizumab include expense, formulary 

limitations and uncertainly when to 
finally stop use in disease suppression.

In each of the three patients 
presented here, I used local hospital 
emergency departments to get testing, 
evaluation and management initiated 
quickly. 

In each case, a typical trend was 
followed. Shortly after discharging the 
patient, I received a call from an emer-
gency room physician who relayed 
positive test results and then asked 
what protocol for therapy should be 
followed. We discussed the patient and 
the disease entity, and I recommended 
that each patient be admitted for intra-
vitreal (IV) steroid therapy. I recom-
mended 250mg solumedrol every six 
hours for 12 doses in-patient with dis-
charge with 80mg prednisone PO until 
consultation with a rheumatologist. I 
also helped them to arrange a temporal 
artery ultrasound with a local vascular 
surgeon skilled in the technique. In 
each case, several hours later I received 
telephone calls from the admitting 
hospitalists who also wanted to discuss 
the patients’ cases and verify the orders 
for IV steroids and the proper dosing. 

What I found in all cases is that the 
emergency physicians and hospitalists 
all had excellent knowledge of GCA 
but lacked confidence and experience 
and were extremely grateful that I 
could walk them through the steps, 
steroid dosing, route of administration, 
need for ancillary testing, and dis-
charge plans. In each case, the patients 
maintained vision in their remaining 
fellow eye, and one had some visual 
improvement in the involved eye.

As optometrists, we are unlikely 
to be administering IV steroids and 
admitting patients for GCA treatment, 
but knowledge of treatment for this 
disease is critically important when we 

are working collaboratively with other 
physicians to obtain the best possible 
outcome for our patients. ■
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emergency departments to 
get testing, evaluation and 
management for GCA initiated 
quickly.
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by Marc B. Taub, OD, MS, and pamela h. schnell, OD

Focus on refraction

O
ver the eight-year lifespan of this 
column, we have covered many 
topics related to binocularity. We 
have presented ways to enhance 

it with lenses and prism, ways to help 
recover it with vision therapy and a 
combination of the two. Even though 
we strive toward clear, single binocular 
vision, that is not always the best ap-
proach, nor is it even always possible 
to achieve.

In the February 2017 column, titled, 
“Binocularity, How Sacred Art Thou?” 
a case of diplopia was presented fol-
lowing surgical tumor removal and 
chemotherapy. After prism and 11 
sessions of vision therapy failed to 
move the patient toward fusion, a spot 
patch was employed with great visual 
success and patient satisfaction. Later 
that year, in October, “Discretion is 
the Better Part of Valor” introduced 
a patient who had undergone de-
compression surgery for thyroid eye 
disease and developed subsequent 
noncomitant diplopia. In that case, a 
different approach—monovision in 
glasses—was discussed. Again, the 
flexibility to disregard the ingrained 
goal of binocular vision led to positive 
outcomes.

The following case is yet another 
outside-the-box approach to double 
vision for when your regular tools 
don’t make the cut.

Case
A 56-year-old female presented with 
complaints of double vision and 
shadowing for the past three years 
following an acute angle closure in the 
left eye. She saw 30 images but had 
cataract surgery in the left eye, which 
reduced the number to six to seven 
images. She reported closing her left 
eye when reading and turning her 
head to reduce reflections when look-
ing at screens. The left eye was her 
dominant eye. She was taking both 
Combigan (brimonidine/timolol, Aller-
gan) and dorzolamide as prescribed by 
her glaucoma specialist. Her medical 
history was unremarkable.

The patient’s uncorrected acuity 
was 20/70 OD, 20/60 OS and 20/60+ 
OU. Corrected acuity was 20/20 
OD and OU. No new glasses were 
prescribed post-cataract surgery, so no 
correction was present OS. Confronta-
tion fields and ocular motility were 
normal. Cover test showed 3PD left 
hypertropia at distance and 6PD left 
hypertropia at near. The right pupil 
was normal to direct and indirect 
reaction, but the left was fixed at 4mm 
and was irregular in shape. Both pupils 
had a peripheral iridotomy, and the 
left had iris atrophy from three to six 
o’clock. The posterior capsule IOL 
was centered. The cornea showed 
stromal haze greater superior than 

inferior, which coalesced at three and 
nine o’clock. Pigment was scattered 
on the endothelium. The right cornea 
was unremarkable. The anterior cham-
ber of the right eye was shallow, but 
the left was deep and quiet.

With a prescription of +4.00 
-1.00x115 and -1.00 -0.50x055, her 
acuity was 20/20 and 20/30+2. Base-
up prism of 1.5PD was shown in a 
trial frame, which reduced symp-
toms of doubling/shadowing but did 
not eliminate them altogether. The 
patient was prescribed two pairs of 
glasses, distance vision only and near 
vision only (+2.25 add) with prism in 
both, and was referred to the con-
tact lens department for evaluation 
to assess whether her corneal issues 
might be causative of her symptoms. 
Corneal topography ruled out irregular 
astigmatism; it showed 45.8/4.7 @ 54.6 
and 46.9/47.5 @ 87.8. The contact lens 
department chose to wait until the pa-
tient got her new glasses and showed 
adaptation to the prism as well as 
further reduction in symptoms before 
attempting a fit. She was scheduled for 
a follow-up a month after she began 
wearing her new glasses.

The patient returned with com-
plaints of constant “splotchy” vision 
OS at both distance and near. She 
initially reported double vision but 
later described it as the light “expand-
ing” in side gazes rather than obvi-
ous doubling. She disliked switching 
between her glasses, as she previously 
had progressive addition lenses. Her 
visual acuity was 20/15-1 OD, 20/40+1 
OS and 20/15 OU at distance and 
20/20 OD, 20/40 OS and 20/20 OU at 
near. Further exploration with prism 
proved unsuccessful.

At this point in the exam, our op-
tions were dwindling. Prism was off 
the table. Occlusion was discussed but 

It’s our job to use every possible tool at our disposal to improve 
patient vision and quality of life.

If At First You Don’t 
Succeed
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rejected by the patient for cosmetic 
reasons. The dreaded black patch was 
not an option either. Bangerter foils, 
stick-on occlusion filters that blur the 
patient to specific acuity levels but 
are less cosmetically visible, were 
briefly considered. Still, given that her 
symptoms had been present for almost 
four years now, we needed something 
functional and cosmetically accept-
able. How could we blur the left eye 
enough so that she might not notice 
the odd shadowing that she took issue 
with?

We pulled a +2.50 lens out of the 
lens kit and put it in front of her left 
eye while she was wearing her distance 
vision only glasses. The response was 
immediate and positive. The shadows 
were gone, and the patient’s body 
relaxed noticeably. To make sure 
this worked, we brought her into our 
60-foot-long hallway and showed her 
again. Success, no shadows. We then 
showed her the +2.50 over the near 
vision-only glasses. Double success! 
Due to her dislike for the two-pair op-
tion, we reluctantly agreed to go back 
to the progression addition lenses for 

daily use and changed the left lens of 
the near vision-only pair for when she 
was going to read for a longer period of 
time. She was scheduled to return for 
follow-up in six weeks.

Upon returning, she was quick to 
say that she loved the progression 
addition lenses and could tolerate the 
near vision-only glasses in the morn-
ing while reading in bed, but once she 
used the progression addition lenses 
at any point during the day, she had 
trouble going back to the near vision-
only glasses. In addition, the left eye 
was “fighting” in the near vision-only 
glasses but not in the progression ad-
dition lenses. She no longer noticed 
the shadows in the progression addi-
tion lenses but still did with the near 
vision-only glasses. 

With a little trial and error, an extra 
+2.00 in front of the left eye elimi-
nated the shadows, and there was no 
fighting. We changed the left eye of 
the near vision-only glasses up another 
+2.00 and asked the patient to return 
in another month. She was excited at 
the opportunity to read for pleasure 
again and left with a spring in her step.

Takeaways
The extra plus in the left eye blurred 
the input just enough to block the 
patient from acknowledging the shad-
ows. As to why exactly she needed 
more plus in the near vision-only 
glasses than the progression addition 
lenses, we surmise that the variable 
prescription through which she was 
looking might have been helpful, or 
perhaps she was not looking directly 
in the right part of the lens in the first 
place.

This case highlights the intersec-
tion of medical and refractive care in 
optometry. Once the angle closure was 
addressed, the patient was unhappy 
with her vision. Not attending to her 
complaints and using every tool pos-
sible to improve her quality of life was 
simply not an option. As the medical 
side of our profession continues to 
expand, we cannot lose touch with the 
basic tenets of refractive care, sight 
and vision. With our help, this patient 
is finally regaining part of what was lost 
four years ago. You can and should do 
the same for your patients when given 
the opportunity. ■

An approximation of the patient’s vision based on her complaints.
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by JAMES L. FANELLI, oD

Glaucoma Grand Rounds

W
hether you’re relatively new 
to treating glaucoma or you’re 
a well-seasoned clinician in 
this area of ophthalmic care, 

we’ve all seen a significant change 
in the technology used to evalu-
ate and manage this ocular disease. 
Without a doubt, OCT has revolu-
tionized glaucoma care, affording us 
the opportunity to visualize details of 
several structures—the optic nerve, 
retinal nerve fiber layer and ganglion 
cell layer—and detect change at the 
micron level.

Just as these significant advance-
ments in technology have increased our 
ability to manage glaucoma, so has the 
expansion of optometric glaucoma care 
to include ODs in all 50 states. Adding 
to this is the aging population and the 
increasing incidence of glaucoma we 
expect to see throughout our careers.

With increased optometric scope of 
glaucoma care comes the responsibility 
of proper management, especially in 
more complex cases when the patient 
has advanced disease. In early to 
moderate glaucoma, since the disease 

progresses slowly in the majority of 
cases, there’s time to evaluate progres-
sion before initiating treatment. That 
safety window diminishes significantly 
when the patient has more advanced 
disease and an increased risk of further 
vision loss.

It is estimated that about 80% of 
glaucoma patients fall in the mild to 
moderate category, 10% in the ad-
vanced category and another 10% in 
the refractory category. With clinical 
experience and comprehensive educa-
tion, ODs should be able to care for 
that 10% with advanced glaucoma, 
in addition to the 80% in the mild to 
moderate category.

Discussion
With advances in technologies, espe-
cially OCT, we’ve grown accustomed 
to determining change and progression 
in terms of microns, which has certainly 
led us to offer better care.

I’ve spoken with many clinicians 
over the years, and I’m often asked 
if visual fields will eventually fall by 
the wayside in glaucoma management 
since OCT is so precise. Visual fields 
historically have been difficult tests for 
patients to undergo, especially the el-
derly or those with mobility problems. 
That, coupled with the fact that some 
patients find field testing to be burden-
some and nearly impossible to perform 
accurately, has led many clinicians 
to rely less on visual fields and more 
on OCT imaging to drive the clinical 
decision-making process.

Fortunately, we’ve seen a new 
strategy and format for visual fields in 
glaucoma: virtual reality visual field 
headsets. I’ve been quite surprised 
at the level of patient acceptance of 
these devices. Patients don’t dread the 
subsequent visit where a visual field is 
scheduled, nor do I dread telling them 
we’ll be subjecting them to yet another 

This test remains of clinical value to glaucoma care.
Focusing on Fields
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This figure shows the relative stability of serial visual field testing in a patient with mild to 
moderate glaucoma, whereas OCT shows structural change in the same time period.
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visual field test. The comfort with 
which patients can now undergo visual 
field testing is much greater, but the 
real question is whether these new field 
units are valid and reliable. Fortunately, 
I’ve found them to be just that.

We began using the VisuAll (Olleyes) 
unit last January. With a large glaucoma 
practice, I was concerned that incorpo-
rating virtual reality technology would 
interrupt the reliability of information, 
but I’ve not found that to be the case. 
Studies have shown the tool’s reliability 
and comparability to standard HFA 
visual field testing.1

Backing up, what is the role of visual 
field testing in managing glaucoma, 
and will we eventually be able to get 
rid of it entirely? Right now, I think the 
answer is clearly no for several reasons.

First and foremost, while OCT 
technology has resolution in the micron 
range, there is the undeniable reality 
that there is a floor effect especially in 
patients with advanced disease, exactly 
the ones we should be most concerned 
about when it comes to progression. 
As the name implies, as the specific 
metric being examined begins to erode, 
whether that is the thickness of the 
retinal nerve fiber layer or the ganglion 
cell layer or the minimum rim width of 
the neuroretinal rim, there is less and 
less viable tissue remaining. With little 

tissue remaining, you begin to reach 
the level of resolution of the OCT 
instrument itself, making determina-
tion of progression more difficult to 
ascertain.

Recent studies have looked at the 
relative odds of glaucomatous pro-
gression by structural and functional 
testing and have found that there is a 
significant difference depending on the 
stage of glaucoma.2 In general, in early 
to moderate glaucoma, progression is 
more readily seen and identifiable by 
changes on OCT; whereas in more ad-
vanced glaucoma, progression is more 
readily identified by serial visual field 
testing. The floor effect may very well 
be contributing to these results, unsur-
prisingly. But the reality is that with 
more advanced disease, we need visual 
fields to help us determine progression.

What about the other end of the 
spectrum; namely, patients with early 
disease? Studies have shown that in 
early glaucoma, where OCT is em-
ployed to identify structural change, 
visual field testing is critical in identify-
ing concomitant visual field defects. 
It’s well documented that if we use a 
24-2 standard SAP visual field test to 
determine the presence of field defects 
in early glaucoma, we will miss defects 
seen on 10-2 field testing, and those 
10-2 defects coincide with the structur-

al changes seen on OCT.3 The 
24-2C strategy may help, with 
its increased number of test 
points centrally, but 10-2 fields 
do in fact import valuable 
information in early glaucoma.

Taking this one step further, 
what about those patients with 
ocular hypertension who are 
at risk of developing glaucoma 
in the future? If we go back 
to the Ocular Hypertension 
Treatment Study (OHTS) 
study, the data initially 
showed that the majority of 
patients who converted 
from a glaucoma suspect to a 
glaucoma patient did so due to 
identifiable structural chang-
es, whereas some showed 
conversion due to changes in 

the visual field status, with or without 
associated structural changes.4 It’s 
important to note that at the time of the 
OHTS study, current data pertaining to 
the advantages of 10-2 threshold field 
studies in early glaucoma was not well 
described. That prompts the question 
of how the prevalence of conversion to 
frank glaucoma in ocular hypertension 
would be different if 10-2 fields were 
employed more often.

Knowing all this, here is my advice to 
you: proceed as usual, with serial OCTs 
and visual fields. If you’re not using 
10-2 field studies in early glaucoma or 
patients without visual field defects on 
a 24-2 strategy, perhaps start doing so. 
If you’re foregoing visual fields because 
you are worried that you are overbur-
dening your patients, perhaps invest in 
a virtual reality field unit. Either way, 
keep running fields. ■

1. Razeghinejad R, Gonzalez-Garcia A, Myers JS, Katz 
LJ. Preliminary report of a novel virtual reality perimeter 
compared with standard automated perimetry. J Glaucoma. 
2021;30(1):17-23.

2. Abe RY, Diniz-Filho A, Zangwill LM, et al. The relative 
odds of progressing by structural and functional tests in 
glaucoma. Invest Ophthalmol Vis Sci. 2016;57(9):421-8.

3. Grillo LM, Wang DL, Ramachandran R, Ehrlich AC, et al. 
The 24-2 visual field test misses central macular damage 
confirmed by the 10-2 visual field test and optical coher-
ence tomography. Transl Vis Sci Technol. 2016;5(2):15.

4. Zangwill LM, Weinreb RN, Berry CC, et al. The confocal 
scanning laser ophthalmoscopy ancillary study to the ocular 
hypertension treatment study: study design and baseline 
factors. Am J Ophthalmol. 2004;137(2):219-27.

This figure shows worsening visual field studies in a patient with more advanced glaucoma over time, 
whereas OCT does not show comparable change in the same time period.

GLAUCOMA GRAND ROUNDS | Focusing on Fields
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P
atients with recurrent corneal ero-
sions (RCE) typically experience 
sudden onset of eye pain on first 
awakening. Associated symptoms 

include redness, photophobia, blurred 
vision and tearing. Pain may last from 
minutes to several hours, and, in the 
most severe cases with persistent epi-
thelial defects, patients can experience 
pain for several days.1 

Many patients with RCE have a his-
tory of corneal trauma, corneal dystro-
phies and degenerations or previous 
surgery that may predispose them to 
the condition. Other times, the RCE 
can occur spontaneously due to pre-
existing dystrophies or diabetes. In all 
cases, RCE is characterized by a distur-
bance at the corneal epithelial base-
ment membrane, resulting in defective 
adhesions and recurrent breakdowns of 
the epithelium. 

By asking the right questions and 
performing a thorough examination, we 
can successfully diagnose our patients 
and treat them accordingly the majority 
of the time. Ocular signs found on slit 
lamp include punctate epitheliopathy, 
corneal abrasions, loose and/or irregular 
epithelium and cystic and map-like 
changes associated with EBMD.1 

Although we can identify the signs 
and symptoms, patients may have cor-
neal erosions in the absence of visible 
corneal findings. The cornea sweep 
test is a new and effective technique to 
help diagnose corneal erosions. Using 
this test could lead to a paradigm shift 

in the way clinicians approach RCEs 
and patients with a persistent ocular 
pain syndrome. A handheld instrument 
with a straight handle and rounded tip 
with smooth and tapered edges sweeps 
the entire corneal surface to identify 
the areas of loose epithelium.2 Topical 
proparacaine eye drops and fluorescein 
dye are instilled and gentle pressure is 
applied to the corneal surface tangen-
tially with the instrument.2

The cornea sweep test was necessary 
on 49 of 58 eyes in one study to help 
confirm a corneal erosion diagnosis. 
In 34 eyes that had an occult corneal 
erosion, they were initially defined with 
a normal-appearing cornea on slit lamp 
examination but found to have loose 
corneal epithelium with the test.2

Choice of Therapy 
No matter the cause, various medical, 
conservative and surgical treatments 
are available. Medical options include 
lubrication using preservative-free arti-
ficial tears, pressure patching and cyclo-

plegia to help promote surface healing, 
topical antibiotics to prevent bacterial 
infection with existing epithelial topical 
corticosteroids and oral doxycycline.1,3-5 
Bandage contact lenses, punctal occlu-
sion, autologous serum and amniotic 
membranes are additional measures.1 

 For patients who suffer from repeat-
ed episodes of RCE, our threshold for 
referral for corneal surgeries is low, and 
we frequently make one after the first 
repeat, depending on initial appear-
ance. These procedures are reserved 
after failed medical therapy. 

Anterior stromal puncture (ASP), 
phototherapeutic keratectomy (PTK), 
Nd:YAG laser or epithelial debride-
ment with diamond burr polishing 
can help address the underlying cause 
of poor basement membrane adhe-
sion. Surgical success rates for RCE 
vary from ASP at 80%. PTK varies 
from 60% to 100% depending on the 
study, and epithelial debridement with 
diamond burr polishing decreases the 
recurrence rate to 6% when compared 
with debridement alone (18%).1,3,6

Proper identification is key to address 
RCE. Many symptoms and signs may 
overlap between it and a variety of ocu-
lar surface diseases. Using novel diag-
nostic techniques, we can help identify 
this acute and chronic condition to treat 
and minimize patient suffering. ■

1. Miller DD, Hasan SA, Simmons NL, Stewart MW. Recurrent 
corneal erosion: a comprehensive review. Clin Ophthalmol. 
2019;13:325-35. 
2. Kim ME, Kim DB. Implementation of the corneal sweep 
test in the diagnosis of recurrent corneal erosion: a two-year 
retrospective study. Cornea. 2022;41(10):1248-54. 
3. Lin SR, Aldave AJ, Chodosh J. Recurrent corneal erosion 
syndrome. Br J Ophthalmol. 2019;103:1204-8.
4. Sobrin L, Liu Z, Monroy DC, et al. Regulation of MMP-9 
activity in human tear fluid and corneal epithelial culture super-
natant. Invest Ophthalmol Vis Sci. 2000;4:1-7.
5. Dursun D, Kim M, Solomon A, Pflugfelder S. Treatment of 
recalcitrant recurrent corneal erosions with inhibitors of matrix 
metalloproteinase-9, doxycycline and corticosteroids. Am J 
Ophthalmol. 2001;132:8-13.
6. Wong VW, Chi SC, Lam DS. Diamond burr polishing for recur-
rent corneal erosions: results from a prospective randomized 
controlled trial. Cornea. 2009;28(2):152-6.

Newer diagnostic techniques can identify patients as well as 
guide appropriate medical and surgical treatments. 

Sweep for RCE

Dr. Cunningham is the director of optometry at Dell Laser Consultants in Austin, TX. He has no financial interests to disclose. Dr. Whitley is the 
director of professional relations and residency program supervisor at Virginia Eye Consultants in Norfolk, VA. He is a consultant for Alcon.
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by Derek N. Cunningham, OD, and 
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Surgical Minute

For a video of the procedure, read this article 
online at www.reviewofoptometry.com.

The cornea sweep test can help identify 
this acute and chronic condition.
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 DIAGNOSTICS
New Portable Osmometer Debuts
The number of people 
suffering from dry eye 
continues to climb 
each year, given the 
inexorable aging of 
the population and our 
increasing reliance on 
digital technology. It’s 
more important now 
than ever that clinicians 
perform objective tests 
on patients experienc-
ing signs or symptoms 
to help them receive 
timely and proper treat-
ment. 

One metric to help diagnose and determine severity of 
the condition is tear osmolarity. Several osmometers exist 
in the US market, but a recent addition called the Scout-
Pro from Trukera Medical (TearLab’s new company 
name) distinguishes itself as the first handheld version of 
such a device, according to the company. A press release 
notes that the ScoutPro enables both nanoliter volume 
sample collection and analysis to be performed from 
anywhere in the practice and offers quick test results “in 
the palm of your hand.”

The device is rechargeable, with a battery life of eight 
hours. The charging base takes up less shelf space than 
some others and comes with an optional wall mount, 
Trukera says. The top of the ScoutPro uses what the 
company calls “VeriLyte technology” for specimen col-
lection and analysis. The small screen on the device dis-
plays results shortly after each test is performed and can 
store the recent scores, the company explains. Trukera’s 
website also notes that the test cards are interchangeable 
with those in the first-generation TearLab osmolarity 
system.

 contact lenses
Acuvue Oasys Max 1-Day Now Available
Extended periods of screen time disrupt the tear film, 
exacerbating feelings of dry eye, and contribute to symp-
toms of asthenopia—two effects that particularly impinge 
on contact lens wear. Recognizing these circumstances as 
a part of modern life, Johnson & Johnson Vision designed 
its newest Acuvue lens to work within those constraints 
and minimize the adverse effects, the company says.

The lens, called Acuvue Oasys Max 1-Day, was an-
nounced in June and is now available for purchase, 
according to J&J. It shares with the existing Oasys 1-Day 
lens a 38% water 
content silicone 
hydrogel mate-
rial (senofilcon 
A). But this one 
also includes 
two design ele-
ments intended 
by the company 
to combat digital eyestrain. The first is a new polymer-
ization process that J&J says optimizes wetting agent 
distribution throughout the lens and at the surface to 
maximize tear film stability, reduce evaporation and lock 
in moisture; the company calls this “TearStable tech-
nology.” The second differentiator between the Oasys 
Max and other Oasys lenses is a blue light filter (coined 
“OptiBlue”) that J&J says blocks 60% of blue-violet 
wavelengths to reduce light scatter, improving visual clar-
ity. Like other lenses, Oasys Max also blocks UVA and 
UVB rays.

The following power ranges and base curves are  avail-
able for Oasys Max 1-Day: 

• Single vision: -12.00D to +8.00D in 0.25D steps 
(0.50D steps above ±6.00D); base curves: 8.5mm and 
9.0mm.

• Multifocal: -9.00D to +6.00D in 0.25D steps with 
adds of low (+0.75D to +1.25D), mid (+1.50D to 
+1.75D) and high (+2.00D to +2.50D); base curve: 
8.4mm.

In a second recent press release 
from J&J Vision, the company an-
nounced that it will be expanding 
the power range for another contact 

lens in its line, Abiliti Overnight orthokeratology lenses 
for myopia management, from -4.00D to -6.00D of cor-
rection.

 pharmaceuticals
New PGA Glaucoma Drop Hits US Market
Topical eye drops—predominantly prostaglandins—have 
long been the go-to treatment for reducing IOP and at-
tempting to slow or prevent vision loss in patients with 
glaucoma. The newest prostaglandin to join the line-up, 
called Omlonti (omidenepag isopropyl 0.002%), features 
a unique mechanism of action that makes it the first 
relatively selective prostaglandin EP2 receptor agonist 
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marketed in the US, according 
to manufacturer Santen and its 
partner UBE Corp. The drug 
has been sold in several regions 
of Asia since 2018. Omlonti 
works by increasing aqueous 
humor drainage through both 
the trabecular and uveoscleral 
outfl ow pathways, according to 
its developers. Recommended 
dosing is once daily at bedtime.

The safety and effi cacy 
of Omlonti were evaluated 

in three randomized controlled clinical trials involving 
patients with open-angle glaucoma or elevated IOP with 
an average baseline IOP of 24mm Hg to 26mm Hg. Over 
three months, IOP lowered on average by 5mm Hg to 
7mm Hg for those taking Omlonti (for study participants 
on timolol or latanoprost, the average IOP reduction was 
5mm Hg to 7mm Hg and 6mm Hg to 8mm Hg, respec-
tively). 

With glaucoma being among the most common causes 
of vision loss worldwide, it’s encouraging to both patients 
and providers to see the continual development of novel 
approaches to control IOP and reduce the impact of the 
disease. 

ImprimisRx Launches Compounded Antibiotic
and Product Replacement Program
In eye care, treatment outcomes often rely on how soon 
a drug is accessed and administered, and that’s defi nitely 
the case with eye infections. Although keeping medica-
tions on hand at your clinic would be ideal, these can be 
costly to maintain, especially given the frequent expira-
tion of products. A new compounded antibiotic from 
ImprimisRx called Fortisite—which combines tobra-
mycin 1.5% and vancomycin 5%—presents a solution, 
the company 
says. As part of 
the company’s 
Patient Ac-
cess Program, 
ImprimisRx says that it will offer a 100% replacement 
guarantee for any expired 503B Fortisite product. The 
formulation can last for up to 180 days when kept refrig-
erated at a temperature of 5°C, according to a company 
press release.

The antibiotic is now available for order by patients 
through the ImprimisRx 503A pharmacy, the company 
says. Physicians will be able to stock Fortisite in their 
clinics once it’s available through the ImprimisRx 503B 
outsourcing facility, which is expected to happen in the 
fi rst half of 2023. 
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A 44-year-old woman presented 
to the office with a chief 
complaint of “a quivering 
left upper eyelid,” of two 

weeks’ duration. She said the issue 

has gradually become worse, mak-
ing her self-conscious. She did not 
report any pain. She denied trauma, 
systemic disease and allergies of any 
kind.

Clinical Findings
This patient’s best-corrected en-
tering visual acuities were 20/20 
OD and 20/20 OS at distance and 
near. Her external examination was 
unremarkable, with no evidence of 
afferent pupillary defect.

A normal appearing left lid is 
demonstrated in the photograph; 
however, in an exam setting it can be 
observed to episodically and ran-
domly quiver. Her anterior segment 
findings were normal and Goldmann 
applanation tonometry measured 
17mm Hg OU.

For More Information
Additional studies in this case 
included simple observation of her 
normal eyelid opening and eyelid 
closing. Health history questions 
were also asked to rule out connec-
tions to the facial nerve and issues of 
hearing (a place the facial nerve and 
auditory nerves have in common is 
along an anatomical pathway known 
as the cerebello-pontine angle).

Your Diagnosis
What would be your diagnosis in 
this case? What is the patient’s likely 
prognosis? To find out, please read 
the online version of this article at 
www.reviewofoptometry.com. g

Dr. Gurwood thanks Dr. Alan Kabat 
for his contributions to this case.

When there’s little to no clinical evidence to evaluate, we must 
rely on careful questioning to uncover the cause.

Blink and You’ll Miss It

By Andrew S. Gurwood, OD

diagnostic quiz

Next Month in the Mag
In November, we present an issue devoted to diseases of the ocular 
surface. Articles will include:

•  Demodex Infection: Meds and Methods to Eradicate

•  Dry Eye: Know These Systemic Meds That Cause Symptoms

•  The Conjunctivitis Differential—Simplified

•  Diagnostic Tools and Medical Therapies for Epidemic 
Keratoconjunctivitis: Lessons from the Latest Research

Also in this issue:

•  Assessing Visual Quality in AMD: Diagnostic Tools and Tips for 
Better Work-ups

•  Neuromyelitis Optica and MS Assessment

Dr. Gurwood is a professor of clinical sciences at The Eye Institute of the Pennsylvania College of Optometry at Salus University. He is a co-chief of Primary Care 
Suite 3. He is attending medical staff in the department of ophthalmology at Albert Einstein Medical Center, Philadelphia. He has no financial interests to disclose.
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Dr. Gurwood

This patient presented with no visible signs of pathology. What would be your approach? 
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