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IYUZEH is a trademark of Laboratoires Théa.
Copyright ©2024 Thea Pharma Inc. | All Rights Reserved. | PRC-IYZ-1953-v1 03.2024

INDICATIONS AND USAGE
IYUZEH™ (latanoprost ophthalmic solution) 0.005% is a prostaglandin 
F2α analogue indicated for the reduction of elevated intraocular pressure 
in patients with open-angle glaucoma or ocular hypertension.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
Known hypersensitivity to latanoprost or any other ingredients in this product.

WARNINGS AND PRECAUTIONS
IYUZEH may cause changes to pigmented tissues. Most frequently 
reported changes are increased pigmentation of the iris, periorbital tissue 
(eyelid), and eyelashes. Pigmentation is expected to increase as long as 
IYUZEH is administered. Iris pigmentation is likely to be permanent. Eyelid 
skin darkening and eyelash changes may be reversible.

IYUZEH may cause gradual change to eyelashes including increased 
length, thickness, and number of lashes. These changes are usually 
reversible upon discontinuation of treatment.

IYUZEH should be used with caution in patients with a history of intraocular 
infl ammation (iritis/uveitis) and should generally not be used in patients 
with active intraocular infl ammation.

IYUZEH should be used with caution in aphakic patients, in pseudophakic 
patients with a torn posterior lens capsule, or in patients with known risk 
factors for macular edema.

Reactivation of herpes simplex keratitis has been reported during treatment 
with latanoprost. IYUZEH should be used with caution in patients with a 
history of herpetic keratitis.

Contact lenses should be removed prior to the administration of IYUZEH 
and may be reinserted 15 minutes after administration.

ADVERSE REACTIONS
The most common adverse reactions (5% to 35%) for IYUZEH are: conjunctival 
hyperemia, eye irritation, eye pruritus, abnormal sensation in eye, foreign body 
sensation in eyes, vision blurred, and lacrimation increased.

DRUG INTERACTIONS
The combined use of two or more prostaglandins or prostaglandin analogs 
including IYUZEH is not recommended. It has been shown that administration 
of these prostaglandin drug products more than once daily may decrease the 
IOP lowering effect or cause paradoxical elevations in IOP.

Please see full Prescribing Information at
www.iyuzeh.com and Brief Summary on the next page.

Explore the power of preservative-free latanoprost at iyuzeh.com

IYUZEH™ (latanoprost ophthalmic solution) 0.005% is the fi rst and only 
preservative-free latanoprost for patients with open-angle glaucoma (OAG) 
and ocular hypertension (OHT).

Having the opportunity to prescribe IYUZEH for my patients is 
a game-changer. With IYUZEH, I can confi dently prescribe an 
effi cacious treatment to help lower IOP without preservatives.

Michael Chaglasian, OD, FAAO
Dr. Chaglasian is a paid consultant of Thea Pharma Inc.
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HIGHLIGHTS OF PRESCRIBING INFORMATION

This brief summary does not include all the information needed to use IYUZEH 
safely and effectively. See full prescribing information for IYUZEH.

Initial U.S. Approval: 2022

----------------------------INDICATIONS AND USAGE------------------------------ 
IYUZEH is a prostaglandin F2α analogue indicated for the reduction of elevated 
intraocular pressure in patients with open-angle glaucoma or ocular hypertension.

-----------------------------CONTRAINDICATIONS----------------------------- 
Known hypersensitivity to latanoprost or any other ingredients in this product.

--------------------------WARNINGS AND PRECAUTIONS-------------------------- 
Pigmentation: Topical latanoprost ophthalmic products, including IYUZEH have been 
reported to cause changes to pigmented tissues. The most frequently reported changes 
have been increased pigmentation of the iris, periorbital tissue (eyelid), and eyelashes. 
Pigmentation is expected to increase as long as latanoprost is administered.
The pigmentation change is due to increased melanin content in the melanocytes rather 
than to an increase in the number of melanocytes. After discontinuation of latanoprost, 
pigmentation of the iris is likely to be permanent, while pigmentation of the periorbital 
tissue and eyelash changes have been reported to be reversible in some patients. 
Patients who receive treatment should be informed of the possibility of increased 
pigmentation. The long-term effects of increased pigmentation are not known.
Iris color change may not be noticeable for several months to years. Typically, the brown 
pigmentation around the pupil spreads concentrically towards the periphery of the iris 
and the entire iris or parts of the iris become more brownish. Neither nevi nor freckles 
of the iris appear to be affected by treatment. While treatment with IYUZEH can be 
continued in patients who develop noticeably increased iris pigmentation, these patients 
should be examined regularly.
Eyelash Changes: Latanoprost ophthalmic products, including IYUZEH may gradually 
change eyelashes and vellus hair in the treated eye; these changes include increased 
length, thickness, pigmentation, the number of lashes or hairs, and misdirected growth 
of eyelashes. Eyelash changes are usually reversible upon discontinuation of treatment.
Intraocular Inflammation: IYUZEH should be used with caution in patients with a history 
of intraocular inflammation (iritis/uveitis) and should generally not be used in patients 
with active intraocular inflammation because inflammation may be exacerbated.
Macular Edema: Macular edema, including cystoid macular edema, has been 
reported during treatment with latanoprost ophthalmic products, including IYUZEH. 
IYUZEH should be used with caution in aphakic patients, pseudophakic patients with a 
torn posterior lens capsule, or in patients with known risk factors for macular edema. 
Herpetic Keratitis: Reactivation of herpes simplex keratitis has been reported during 
treatment with latanoprost. IYUZEH should be used with caution in patients with a 
history of herpetic keratitis and should be avoided in cases of active herpes simplex 
keratitis because inflammation may be exacerbated.
Contact Lens Use: Contact lenses should be removed prior to the administration of 
IYUZEH and may be reinserted 15 minutes after administration.

------------------------------ADVERSE REACTIONS------------------------------- 
The following adverse reactions have been reported with the use of topical latanoprost 
products and are discussed in greater detail in the prescribing information:
• Iris pigmentation changes
• Eyelid skin darkening
• Eyelash changes (increased length, thickness, pigmentation, and number of lashes) 
• Intraocular inflammation (iritis/uveitis)
• Macular edema, including cystoid macular edema

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

In the two clinical trials conducted with IYUZEH (latanoprost ophthalmic solution) 
0.005% comparing it to XALATAN the preserved 0.005% latanoprost reference product, 
the most frequently reported ocular adverse reactions were conjunctival hyperemia and 
eye irritation (Table 1).

Table 1. Adverse Reactions

Adverse Reactions [n (%)]

Symptom/Finding IYUZEH (n=378) XALATAN (n=358)

Conjunctival hyperemia 129 (34) 133 (37)

Eye irritation 72 (19) 112 (31)

Eye pruritus 57 (15) 58 (16)

Abnormal sensation in eyes 51 (14) 52 (15)

Foreign body sensation in eyes 44 (12) 36 (10)

Vision blurred 28 (7) 30 (8)

Lacrimation increased 19 (5) 14 (4)

Photophobia 13 (3) 17 (5)

---------------------------POSTMARKETING EXPERIENCE------------------------- 
The following adverse reactions have been identified during post-approval use of 
topical latanoprost products. Because these reactions are reported voluntarily from 
a population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure. The reactions, which 
have been chosen for inclusion due to either their seriousness, frequency of reporting, 
possible causal connection to ophthalmic latanoprost products, or a combination of 
these factors, include:
• Nervous System Disorders: Dizziness; headache; toxic epidermal necrolysis
•  Eye Disorders: Eyelash and vellus hair changes of the eyelid (increased length, 

thickness, pigmentation, and number of eyelashes); keratitis; corneal edema and 
erosions; intraocular inflammation (iritis/uveitis); macular edema, including cystoid 
macular edema; trichiasis; periorbital and lid changes resulting in deepening of the 
eyelid sulcus; iris cyst; eyelid skin darkening; localized skin reaction on the eyelids; 
conjunctivitis; pseudopemphigoid of the ocular conjunctiva.

•  Respiratory, Thoracic and Mediastinal Disorders: Asthma and exacerbation  
of asthma; dyspnea

• Skin and Subcutaneous Tissue Disorders: Pruritis
• Infections and Infestations: Herpes keratitis
• Cardiac Disorders: Angina; palpitations; angina unstable
• General Disorders and Administration Site Conditions: Chest pain

--------------------------------DRUG INTERACTIONS------------------------------ 
The combined use of two or more prostaglandins, or prostaglandin analogs including 
IYUZEH is not recommended, and administration of these prostaglandin drug products 
more than once daily may decrease the IOP lowering effect or cause paradoxical IOP 
elevations.

-------------------------USE IN SPECIFIC POPULATIONS-------------------------
Pregnancy: There are no adequate and well-controlled studies of IYUZEH administration 
in pregnant women to inform drug-associated risks.
Lactation: It is not known whether this drug or its metabolites are excreted in human 
milk. Because many drugs are excreted in human milk, caution should be exercised when 
IYUZEH is administered to a nursing woman. The developmental and health benefits of 
breastfeeding should be considered along with the mother’s clinical need for IYUZEH and 
any potential adverse effects on the breastfed child from IYUZEH.
Pediatric Use: The safety and effectiveness of IYUZEH have not been established in 
pediatric patients.
Geriatric Use: No overall differences in the safety or effectiveness of IYUZEH have been 
observed between elderly and younger adult patients.

------------------------------OVERDOSAGE-------------------------------- 
Intravenous infusion of up to 3 mcg/kg of latanoprost in healthy volunteers produced 
mean plasma concentrations 200 times higher than during clinical treatment with 
latanoprost ophthalmic solution and no adverse reactions were observed. IV dosages 
of 5.5 to 10 mcg/kg caused abdominal pain, dizziness, fatigue, hot flushes, nausea, 
and sweating.

----------------------------HANDLING THE CONTAINER----------------------------  
IYUZEH is a sterile solution that does not contain a preservative supplied in a single-
dose container. The solution from one individual container is to be used immediately 
after opening for administration to one or both eyes. Since sterility cannot be 
maintained after the individual container is opened, the remaining contents should be 
discarded immediately after administration. Open a new single-dose container every 
time you use IYUZEH.

Manufactured for: Thea Pharma Inc. Waltham, MA.
All rights reserved.
U.S. Patent N°. 8,637,054.  
Revised: 04/2023  
©2021 Laboratoires Théa. All Rights Reserved. IYUZEH™ is a trademark of Laboratoires Théa.

 
Copyright ©2023 Thea Pharma Inc. | All Rights Reserved. | PRC-IYZ-1179-v1 05.2023



REVIEW OF OPTOMETRY | MAY 15, 20244

news review
Clinical, legislative and practice development updates for ODs.

uveitis recurrence post-covid vax,  p. 6   >>   new diabetes drugs,  p. 9   >>   choroidal alterations preceed dr,  p. 9   >>   severe glaucoma,  p. 10   >>   Trifocal IOLs,  p. 12   >>   mgd,  p. 12   >>   dry eye & sleep,  p. 13   >>   Brimonidine for Myopia,  p. 13

Get the latest at
www.reviewofoptometry.com/news

Stories post every weekday

Many medical treatments can 
induce angle-closure in 
susceptible patients, mainly 

through pupil dilation or anterior dis-
placement of the lens-iris diaphragm. 
Medications used for weight loss, 
epilepsy and over-the-counter cold 
treatments, among others, are known 
to induce angle-closure glaucoma. As 
angle-closure constitutes an ophthal-
mic emergency with the potential for 
blindness, it is key to recognize medi-
cations associated with this condition. 
Researchers at the Rutgers New Jersey 
Medical School in Newark, NJ, used a 
pharmacovigilance database to identify 
and quantify the significance of drug-
induced angle-closure glaucoma at 
a national level. Their retrospective 
analysis, published in Ophthalmology 
Glaucoma, identified positive safety 
signals for both well-known drugs 
such as topiramate, escitalopram and 
tiotropium, as well as lesser-known 
drugs such as olanzapine, phentermine 
and ranibizumab.

The study used data from the FDA 
Adverse Event Reporting System and 
identified a total of 1,629 adverse event 
reports linked to 611 suspected drugs 
over the course of 20 years. To deter-
mine if these reports yielded statisti-
cally significant signals, the researchers 
used the proportional reporting ratio, 
reporting odds ratio, empirical Bayes 
geometric mean and information com-
ponent as part of a disproportionality 
analysis. A signal was detected when 
all four disproportionality analysis 
metrics were positive. The cohort of 
angle-closure glaucoma cases dem-
onstrated that the most common age 

group was patients between the 
ages of 40 and 65. The cohort 
included more women (66.1%) 
than men. On average, patients 
were exposed to 3.09 medica-
tions prior to the adverse event 
(a total of 5,035 drug entries 
were associated with the 1,629 
cases).

Frequently reported drugs in-
cluded topiramate (520 reports) 
and citalopram (69 reports), 
amongst many others. The study 
found that several medications 
yielded a positive signal, includ-
ing ones with lesser-known 
associations like olanzapine, 
phentermine and ranibizumab. It did 
not observe notable reports for meto-
clopramide or lactulose. Tropicamide 
exhibited the most robust statistical 
significance, while acetazolamide was 
the second strongest.

The most frequently reported drug 
category was sulfonamides (642 re-
ports), though the majority of reports 
in this category came from topiramate. 
Serotonergic agents were the second-
most commonly reported class of 
drugs, with 318 reports.

“Sympathomimetic agents, anticho-
linergic agents and serotonergic agents 
can induce pupillary dilation and 
block, leading to acute angle closure by 
inducing constriction of the iris dilator 
muscles,” the researchers wrote in their 
paper. “This may induce acute angle 
closure in patients by thickening the 
base of the iris, resulting in iridotra-
becular adhesions, or by bringing the 
lens in close proximity to the iris in 
mid-dilation.”

The researchers highlighted that 
olanzapine exerted its effects through 
a combination of dopamine, serotonin, 
histamine and adrenergic antagonism, 
accompanied by a mild anticholinergic 
impact. They believed that it may be 
fruitful to further explore medications 
exhibiting mild anticholinergic effects 
and evaluate whether these pharma-
cological agents have the potential 
to trigger or worsen angle-closure 
glaucoma.

“It is crucial to recognize preventable 
causes like medications that have the 
potential to induce angle closure,” the 
team wrote. “As these therapy options 
play a pivotal role in various therapeu-
tic interventions, understanding the 
mechanisms, risks and management of 
drug-induced angle-closure glaucoma 
is vital for patient safety.”

Aftab OM, Khan H, Khouri AS. Blind spots in therapy: 
unveiling drug-induced angle-closure glaucoma through 
a national analysis. Ophthalmol Glaucoma. April 26, 
2024. [Epub ahead of print].

Meds that Induce Angle-Closure Glaucoma Identified
Topiramate tops the list for specific agents, while sulfonamides was the largest drug class overall.

Photo: Joseph W
. Sowka, OD

Understanding the mechanisms, risks and 
management of drug-induced angle-closure 
glaucoma is vital for patient safety.



➜ A surprising 
autorefraction with  

a low reliability score

➜ History of “lazy eye”

➜ Doesn’t correct to 20/20

➜ 0.5 D increase 
in astigmatism  

in 1 year

unremarked until 2022, when the patient’s OS could not be corrected  
even to 20/30.  At that point, she was referred to a retina specialist,  
who ruled out a suspected epiretinal membrane and reported  
other findings all within normal limits.

In retrospect, there were three clues that could have alerted  
the practitioner to the possibility of keratoconus.  First, when a young person can’t 
be corrected to 20/20, the cornea is a more likely culprit than the retina.  The patient’s 
vision in the left eye hadn’t been a sharp 20/20 for several years.  Secondly, 
an increase of 0.5 D of astigmatism between annual visits is a significant 
red flag.  And finally, another clue came from the simplest diagnostic tool in 
the office—the autorefractor.  The autorefraction in 2022 showed 2.75 D of 
astigmatism—a full diopter more than the spectacle prescription—and the 
quality score was only 8 out of 10.  I would expect it to be 10/10 in a healthy 
young person.  

A history of “lazy eye” as a child may be why the declining BCVA in her left 
eye was not taken very seriously at first.  This was noted in her chart, although 
there was no evidence of binocular vision testing, no mention of exophoria 
or esophoria, and she didn’t have the typical hyperopic refraction we usually 
see in a lazy eye.  Sometimes practitioners label a worse-seeing eye as a “lazy 
eye.”  While this certainly may be the case, that label threw off her long-time 
optometrist.  The clues could have led the optometrist to a KC diagnosis.

In 2023, when I first saw this patient, corneal topography showed 2.80 
D of astigmatism OS with a classic pattern of inferior steepening that is 
pathognomonic for progressive KC. She was treated with iLink® corneal 
cross-linking in the left eye and we continue to follow her right eye closely 
because KC is a bilateral, asymmetric, disease.  Recently the patient shared 
with me that her uncle has KC, something she didn’t know when I asked 
her initially.

By following the KC clues that are hiding in plain sight, you can help 
patients like this one avoid years of declining vision—and sleuth out the right 
specialists to treat the underlying progressive condition that is stealing her sight.  
Visit iDetectives.com to learn more. 

Susan J. “Super Sleuth” Gromacki, OD, MS, FAAO, FSLS, First Sight Vision Care
Dr. Gromacki is a paid consultant for Glaukos.

KC File #2: Autorefractor 
Clues That Were Ignored

Could it be KC (KERATOCONUS)?

A young woman who had relocated to my area for 
her first job after college was referred to me by 
the hometown optometrist who had seen her 
regularly since childhood.  She was a high myope, 

wearing a spectacle prescription of -4.75 sphere OD and 
-9.25 -1.25 x003 OS.

The optometrist’s records showed a slow but steady 
decline in best-corrected visual acuity (BCVA).  This went 

iSpy KC

Changing  
refractive  
astigmatism 
and vision:

YEAR DC BCVA
2014 1.00 20/20
2015 1.25 20/20
2017 1.25 20/20
2018 1.25 20/20-1
2019 1.25 20/25
2021 1.25 20/20-2
2022 1.75 20/30-1 
2023 2.25 20/30

Following the clues  
for early KC detection

#FollowTheClues  INDICATIONS   Photrexa® Viscous (riboflavin 5’-phosphate in 20% dextran ophthalmic solution) and Photrexa® (riboflavin 5’-phosphate ophthalmic solution) are 
indicated for use with the KXL System in corneal collagen cross-linking for the treatment of progressive keratoconus and corneal ectasia following refractive surgery. 

IMPORTANT SAFETY INFORMATION   Corneal collagen cross-linking should not be performed on pregnant women. Ulcerative keratitis can occur. Patients should 
be monitored for resolution of epithelial defects. The most common ocular adverse reaction was corneal opacity (haze). Other ocular side effects include punctate 
keratitis, corneal striae, dry eye, corneal epithelium defect, eye pain, light sensitivity, reduced visual acuity, and blurred vision. These are not all of the side effects of 
the corneal collagen cross-linking treatment. For more information, go to www.livingwithkeratoconus.com to obtain the FDA-approved product labeling.   

© 2024 Glaukos PM-US-1824 Rev.2

SPONSORED AND SUPPLIED BY GLAUKOSYou are encouraged to report all side effects to the FDA. 
Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.

KC File #2:  
THE CLUES
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Uveitis Recurrence Risk Elevated After COVID-19 Vaccine

The deployment of CO-
VID-19 vaccines across the 
world made an undeniable 

positive impact on the spread and 
severity of symptoms, yet the fur-
ther we get from that initial rollout, 
the more we’re learning about the 
vaccines’ short- and long-term ef-
fects in special patient populations. 
Although rare, ocular adverse events 
have been reported, including facial 
nerve palsy, uveitis and retinal 
vascular occlusion. Further research 
is warranted to determine if these 
events could be associated with 
other factors, and if vaccine type or 
dosing are contributing factors.

An investigation into non-
infectious uveitis in particular, 
published in JAMA Ophthalmology, 
looked at the incidence and risk of 
post-vaccination uveitis in individuals 
with a history of the disease. The 
retrospective population-based cohort 
study included 473,934 patients from 
both the Korean National Health 
Insurance Service and Korea Disease 
Control and Prevention Agency 
databases who had a history of uveitis 
and documented at least one dose of 
COVID-19 vaccination, including a 
messenger RNA (Pfizer-BioNTech, 
Moderna) or adenovirus vector-based 
(AstraZeneca, Janssen). The cumulative 
incidence of post-vaccination uveitis 
was 8.6% at three months, 12.5% at 
six months and 16.8% at one year, 
predominantly of the anterior type. 

The risk of early post-vaccination 
uveitis was increased for individuals 
receiving all four vaccines, with hazard 
ratios (HRs) at the following levels: 
Pfizer 1.68 HR, Moderna 1.51 HR, 
AstraZeneca 1.60 HR and Janssen 2.07 
HR. The risk of uveitis was higher par-
ticularly between the first and second 
vaccination doses (1.64 HR). There 
was also a higher risk of uveitis for 
individuals with systemic disease but 

only during the early post-vaccination 
period.

The authors said this study answers 
several clinical questions. First, the 
discovery that more than half of the 
incidents occurred during the early 
period and the observed higher hazard 
ratios during this time period signifies 
an increased risk within the initial 30 
days after vaccination. “The close tem-
poral relationship between COVID-19 
vaccination and incidence of uveitis 
supports their association,” they wrote. 

They also found the risk was higher 
between the first and second doses 
but decreased following subsequent 
vaccinations. “The increased immune 
response after the initial dose might 
activate inflammatory pathways, result-
ing in conditions like uveitis, particu-
larly in individuals prone to autoim-
mune reactions with a uveitis history,” 
stated the authors in their paper. “We 
hypothesize that the decline in risk 
with subsequent doses may stem from 
the immune system adapting to the 
vaccine antigen, resulting in a more 
controlled immune response that 
mitigates inflammatory side effects, a 
possibility that should be validated by 
future studies.”

The Pfizer vaccine exhibited a 
greater risk in the post-vaccination 
period compared with others, 
followed by Moderna and Janssen. 
Precisely why remains unclear, the 
researchers say; “however, our data 
may be helpful in estimating the 
risk of post-vaccination uveitis for 
each vaccine and assisting clinical 
decision making regarding the 
choice of COVID-19 vaccines in 
patients with a history of uveitis.”

The study may be limited by 
reliance on data from the Korean 
NHIS database, which may suffer 
from underreporting or misclassifi-
cation bias, they continued. “Influ-
ence of medications used during 

both the pre-vaccination and post-vac-
cination periods remains an important 
consideration, as anti-inflammatory 
medications may decrease the rate of 
post-vaccination uveitis,” they added.1

A commentary also published in 
JAMA Ophthalmology expanded on the 
original study’s limitations, namely the 
reliance on diagnostic coding for its 
outcome definition. “Additionally, the 
study did not account for the healthy 
vaccine bias, which refers to how indi-
viduals in better health are more likely 
to receive vaccinations,” they wrote. 

“Nonetheless, the utility of these 
population-based vaccine association 
study designs is broad, as they can be 
translated to investigations of virtually 
any adverse event after any vaccination, 
provided outcome and vaccine classifi-
cations can be appropriately indexed in 
a database.” The commentary con-
cluded, “These studies are foundational 
in helping to guide clinical decisions 
relating to post-vaccine monitoring, 
counseling, and risk mitigation.”2

1. Kim J, Kwon HY, Ahn SJ. COVID-19 vaccine–associated 
uveitis in patients with a history of uveitis. JAMA Ophthal-
mol. April 25, 2024. [Epub ahead of print].

2. Kumar A, Acharya NR. Real-world vaccine research and 
clinical practice. JAMA Ophthalmol. April 25, 2024. [Epub 
ahead of print].

A study published in JAMA Ophthalmology 
investigated nearly 500,000 South Korean patients 
with a history of uveitis and a record of COVID-19 
vaccination and found an increased risk of disease 
recurrence, especially in the time period between the 
first and second dose.

Photo: Aaron Bronner, OD

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

More than half of cases occurred in the early post-vaccination period, suggesting close clinical 
monitoring is essential for at-risk patients.



References: 1. Vevye (cyclosporine ophthalmic solution) 0.1% [package insert]. Harrow IP, LLC; 2023. 2. Cequa (cyclosporine ophthalmic solution) .09% [package 
insert]. Sun Ophthalmics, LLC; 2023. 3. Restasis (cyclosporine ophthalmic emulsion) 0.05% [package insert]. Allergan, LLC; 2023. 4. Data on file.
Vevye and the Vevye logo are trademarks of Novaliq GmbH.
Harrow and the Harrow logo are registered trademarks of Harrow IP, LLC. ©2023 Harrow. All Rights Reserved. VYE-00051  01/24

  * A Phase 3, multi-center, randomized, double-masked, vehicle-controlled clinical trial
** An open-label, single-arm, extension study

INDICATION AND USAGE: VEVYE (cyclosporine ophthalmic 
solution) 0.1% is indicated for the treatment of the signs and 
symptoms of dry eye disease.
IMPORTANT SAFETY INFORMATION
Warnings and Precautions
•  Potential for Eye Injury and Contamination – To avoid 

the potential for eye injury and/or contamination, patients 
should not touch the bottle tip to the eye or other surfaces.

•  Use with Contact Lenses – VEVYE should not be 
administered while wearing contact lenses. If contact 
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Study Compares PDR, DME Risk 
Between Two Popular Diabetes Drugs

In the past few years, the FDA has 
approved several novel hypoglycemic 
medications, such as GLP-1 ago-

nists or SGLT-2 inhibitors, indicated for 
patients with diabetes to help improve 
glucose control, consequently helping 
stave off disease-related complications 
like diabetic retinopathy (DR). While 
keeping blood sugars in range reduces 
long-term risks of microvascular com-
plications in diabetes, the specific effects 
of these popular new drugs on DR 
progression is unclear. To investigate, the 
authors of a new clinical cohort study 
published in American Journal of Oph-
thalmology evaluated the effects of both 
GLP-1 agonists and SGLT-2 inhibitors 
on DR and its progression using a large, 
diverse, real-world population database.

Included patients had an ICD-10 
code of nonproliferative DR (NPDR) 
and monotherapy treatment, excluding 
insulin, with GLP-1 agonists or SGLT-
2 inhibitors. The researchers compared 
the rate of progression to PDR and 
rate of development of diabetic macu-
lar edema between patients on GLP-1 

agonists vs. those on SGLT-2 inhibitors. 
After propensity score matching, 6,481 
patients made up each medication group.

The data showed that patients on 
monotherapy with GLP-1 agonists had 
a higher rate of progression to PDR 
compared to those on SGLT-2 inhibi-
tors, demonstrated at years one and three 
after initiation of therapy. The GLP-1 
agonist group also had a higher rate 
of new-onset DME than the SGLT-
2 inhibitor group, observable at three 
months, six months, one year and three 
years after initiation of therapy. Impor-
tantly, the researchers noted in their 
paper, “This class-specific difference in 
developing vision-threatening complica-
tions was more pronounced over time.”

There was no significant difference in 
mean HbA1c levels or the need for sec-
ondary interventions such as anti-VEGF, 
panretinal laser photocoagulation or pars 
plana vitrectomy between the GLP-1 
agonist and SGLT-2 inhibitor groups.

“Our large retrospective cohort study 
found that GLP-1 agonists carried a 
higher rate of progression to PDR and 

DME compared to SGLT-2 inhibitors,” 
the authors concluded. They encouraged 
clinicians “to be aware of these potential 
effects and consider retinopathy status 
when initiating treatment with newer 
hypoglycemic agents to ensure patients 
are appropriately monitored for potential 
vision-threatening complications.”

Wai KM, Mishra K, Koo E, et al. Impact of GLP-1 Agonists 
and SGLT-2 inhibitors on diabetic retinopathy progression: 
an aggregated electronic health record data study. Am J 
Ophthalmol. April 2024. [Epub ahead of print].

When treating patients with DR, consider 
the type of medication they take along with 
their current retinopathy status, as drug 
class can influence progression to PDR or 
new-onset DME.

Photo: Cecelia Koetting, OD

Diabetes Patients Show Choroidal Microvascular Alterations Before DR

Given the severity of possible 
ocular complications of diabetes, 
clinical methods of early iden-

tification are critical. As such, research-
ers of one new retrospective study in 
Retina investigated associations between 
choroidal alterations and the reduction of 
peripapillary RNFL (pRNFL) thickness 
in patients with diabetes without DR 
(non-diabetic retinopathy, NDR).

Included were 143 eyes from 83 NDR 
patients and 124 control eyes from 82 
individuals. Ultra-widefield SS-OCT an-
giography measured retinal and choroidal 
thickness, retinal vascular density and 
choroidal vascular metrics.

NDR patients displayed significant 
reductions in perifoveal choroidal thick-
ness, a decrease in choroidal vascular 

index and an increase in choroidal stro-
mal index. The average pRNFL thick-
ness, outer nuclear layer thickness and 
total retina were also reduced in NDR 
patients. Total choroidal thickness was 
correlated with pRNFL thickness, even 
after confounder adjustment.

The authors observed a decrease of 
about 20µm in NDR patients’ choroidal 
thickness, suggesting this has already de-
creased before substantial alterations are 
observed in retinal perfusion. Since the 
choroid mainly consists of vessels, cho-
roidal thickness reduction, to a degree, 
signifies decrease in choroidal perfusion.

Significant pRNFL thinning was seen 
in the superior, nasal and inferior sectors 
but not in the temporal sector. Another 
neurodegenerative eye disease, glaucoma, 

also displays the temporal pRNFL as the 
best-preserved sector, the authors point 
out. Due to the findings on choroidal 
thickness, they believe “a decrease in 
pRNFL thickness may indicate early 
retinal neurodegeneration.”

The authors concluded, “Since the 
choroid supplies most of the oxygen and 
nutrients required by the outer retinal 
layers, we propose a hypothesis: chronic 
hyperglycemia leads to the atrophy of 
choroidal arterioles, causing choroidal 
thinning. This may result in hypoxia of 
retinal cell nuclei located in the ONL 
and INL layers, leading to retinal 
neurodegeneration.”
Li Z, Yang F, Deng X, et al. Associations between choroidal 
alterations and early neurodegeneration in diabetes with-
out diabetic retinopathy: insights from ultra-widefield OCTA 
imaging. Retina. April 4, 2024. [Epub ahead of print].
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Lamina Cribrosa Pores May Help Identify Severe Glaucoma

Primary open-angle glaucoma 
(POAG) disproportionately 
affects individuals with African 

ancestry, who are four- to five-times 
more likely to have POAG and up to 15 
times more likely to experience vision 
loss from the disease when compared 
with Americans with European ances-
try. Structural changes to the lamina 
cribrosa in glaucomatous eyes have been 
reported, including more frequent slit-
shaped lamina cribrosa pores, posterior 
displacement and thinner thickness.

Although several studies have charac-
terized the changes to the lamina cribro-
sa pores in patients with glaucoma, few 
have investigated these associations in 
African-ancestry populations. Research-
ers from the University of Pennsylvania 
looked at the prevalence of and factors 
associated with visible optic disc lamina 
cribrosa pores in a large cohort of these 
individuals. They found in POAG cases 
that visible lamina cribrosa pores may be 
an important risk factor in identifying 
severe disease, potentially warranting 
closer monitoring by physicians.

All participants were ≥35 years old 
and self-identified as Black (African 
ancestry, Afro-Caribbean or African-
American). A multivariate analysis of 
1,187 glaucomatous eyes revealed that 
lamina cribrosa pores were more likely 
to be present in eyes with cup-to-disc 
ratios of ≥0.9 (adjusted risk ratio; aRR: 
1.11), eyes with cylindrical-shaped 
(aRR: 1.22) and bean pot cups (aRR: 

1.24) vs. conical cups, moderate cup 
depth (aRR: 1.24) and deep cups (aRR: 
1.27) compared with shallow cups and 
the nasalization of central retinal vessels 
(aRR: 1.33). Eyes with lamina cribrosa 
pores were more likely to have a higher 
degree of African ancestry, as deter-
mined by genetic analysis (aRR: 0.96). 

Cylinder-shaped and bean pot-
shaped cups possibly have more severe 
deformation of the lamina cribrosa. 
“Although this has not been proven, 
longitudinal studies of glaucomatous 
eyes with imaging modalities such as 
spectral-domain OCT should inform us 
in the future as to whether conical cups 
progress to cylinder-shaped cups and 
then to bean pot cups—and whether the 
lamina cribrosa pores start appearing at 
this point,” the researchers wrote in their 
paper for the journal Vision. “The depth 
of the cups was independently associ-

ated with the presence of visible pores 
after adjusting for the shape of cups.”

The team noted that several morpho-
logical changes to the optic cup were 
associated with the presence of visible 
lamina cribrosa pores. These associated 
cup features could be surrogates for the 
thinning and posterior displacement of 
the lamina cribrosa, laminar deforma-
tion and the structure’s curvature, which 
have been described by SS-OCT.

“These results should inform those 
who manage patients with glaucoma, 
encouraging them to carefully follow 
patients who manifest lamina cribrosa 
pores in order to allow for timely treat-
ment to prevent progression of the 
disease,” the study concluded.
Jordan JA, Daniel E, Chen Y, et al. Features associated 
with visible lamina cribrosa pores in individuals of African 
ancestry with glaucoma: Primary Open-Angle African 
Ancestry Glaucoma Genetics (POAAGG) Study. Vision. 
2024;8(2):24.

Funduscopic image of optic nerve head (ONH) with multiple lamina cribrosa pores (left). 
Blue dots highlight the location of the pores at the ONH (right). This finding was associated 
with extremely large c/d ratio, deep optic disc cups, cylindrical and bean pot-shaped cups, 
the nasalization of central retinal vessels and higher degrees of African ancestry.

Photo: Jordan JA, et al. Vision. 2024;8(2):24
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IN BRIEF
g Normal-Tension Glaucoma Ex-
hibits Reduced Cerebrospinal Fluid 
Flow Dynamics. Although lowering 
IOP has been shown to slow VF 
loss in normal-tension glaucoma 
(NTG), even if successful, some 
patients still have retinal ganglion 
cell loss with consecutive VF 
defects, calling into question other 
pathophysiological mechanisms, 
including cerebrospinal fluid (CSF) 
dynamics within the subarachnoid 
space of the optic nerve.

A prospective study was done 
to measure CSF flow rates in 

the subarachnoid space of the 
optic nerve using noninvasive 
diffusion-weighted MRI in NTG 
patients vs. controls. Included 
were 49 optic nerves of 26 NTG 
patients and 52 of age-matched 
controls. Subjects were divided 
into four groups by age:

• group I, age 50 to 59 (12 eyes)
• group II, age 60 to 69 (16 eyes)
• group III, age 70 to 79 (18 

eyes)
• group IV, age 80+ (6 eyes)
Using MRI imaging, the research-

ers devised a metric they called 
flow-range ratio (FRR) to estimate 
flow velocity of moving particles 

between the frontal lobe and optic 
nerve subarachnoid spaces.

The FRR was reduced in NTG 
patients vs. controls, but there was 
no difference within age categories 
or the control group, nor between 
subgroups when comparing FRR of 
NTG patients by age category. The 
mean FRR by age group for NTG 
patients vs. controls, respectively, 
was: (I) 0.54 and 0.62, (II) 0.56 
and 0.63, (III) 0.54 and 0.62 and 
(IV) 0.61 and 0.61.

The authors proposed two 
possible mechanisms for the de-
creased CSF flow observed within 
the subarachnoid space along the 

optic nerve in NTG patients. One 
is compartmentalization of the 
optic nerve sheath, while the other 
explanation could be the effect of 
low CSF pressure.

The authors concluded, “Given 
the physiological importance of 
CSF for the integrity of neurons, 
axons and glial cells, reduced CSF 
flow dynamics might be part of 
the underlying neurodegenerative 
process of NTG.”

Berberat J, Pircher A, Remonda L, Killer HE. Age related 
cerebrospinal fluid flow dynamics in the subarachnoid 
space of the optic nerve in patients with normal ten-
sion glaucoma, measured by diffusion weighted MRI. 
Eye (Lond). April 25, 2024. [Epub ahead of print].
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Choosing the appropriate intra-
ocular lens (IOL) for a patient 
isn’t as straightforward as it used 

to be with the myriad options now avail-
able for presbyopia correction. To obtain 
a “credible evidence-based medical 
foundation for choosing clinical IOLs,” 
researchers in China evaluated the safety 
(optical quality) and efficacy (visual acu-
ity, spectacle independence) of common 
presbyopia-correcting IOLs, with an 
emphasis on intermediate and near visual 
ranges due to our reliance on digital de-
vices today. The meta-analysis, published 
in BMC Ophthalmology, encompassed 28 
randomized controlled trials with 2,465 
subjects.

Findings demonstrated that trifocal 
IOLs confer superior uncorrected near 
visual acuity vs. monofocals, and that 
both trifocals and EDOFs offer better 
uncorrected intermediate visual acuity 

than monofocals. At various distances, 
trifocals provided the best spectacle in-
dependence. Despite these findings, the 
researchers noted that the neuroadapta-
tion required for trifocals may be “time-
consuming and frustrating” for patients.

The researchers concluded in their 
paper that “for patients with bilateral 
cataracts, binocular implantation of 
trifocal IOLs can give higher spec-
tacle independence and good vision at 
intermediate and near distances, but 
need to overcome the decrease of opti-
cal quality, and EDOF and enhanced 
monofocal IOLs are also good choices 
if there are more activities in daily life at 
intermediate distances. At the same time, 
enhanced monofocals IOLs are a better 
option for patients who are sensitive to 
decreased visual quality.”

Ultimately, they explained that more 
large-scale studies are needed and “the 

optimal treatment regimen should be 
determined on an individual patient 
basis, safety outcomes and patient and 
caregiver decisions.”

Li J, Sum B, Zhang Y, et al. Comparative efficacy and safety 
of all kinds of intraocular lenses in presbyopia-correcting 
cataract surgery: a systematic review and meta-analysis. 
BMC Ophthalmology. 2024;24:172.

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

Meta-analysis Credits Trifocal IOLs as Best for 
Postoperative Near Vision Correction

MGD: A Condition with Multiple Disease Pathways?

As with dry eye itself, meibomian 
gland disease (MGD) is an 
umbrella term comprising 

various abnormalities. In a recent 
Cornea paper, experts wrote that 
separating various MGD signs and 
their relationship to different aspects of 
the disease pathophysiology is key to 
develop targeted therapeutics to improve 
patient care and quality of life. The paper 
evaluated associations between MGD 
signs, dry eye metrics and inflammatory 
proteins, finding that MGD features are 
driven by different pathophysiological 
mechanisms.

In the study, a total of 40 South 
Florida veterans (95% male) with signs 
of MGD were administered symptom 
questionnaires and given ocular sur-
face evaluations. The researchers also 
extracted tear proteins from Schirmer 
strips and analyzed them for 23 human 
inflammation-related proteins.

They reported that eyelid vascularity, 
meibum quality and meibomian gland 
dropout correlated with higher corneal 
staining and reduced tear production. 
MG plugging wasn’t associated with 
these dry eye signs.

The researchers also found that MGD 
features differentially related to tear 
cytokines. Eyelid vascularity emerged as 
the sign most closely associated with in-
flammation, with significant correlations 
with several inflammatory cytokines, in-
cluding interleukin-4, which multivariate 
models showed was significantly related 
to eyelid vascularity. The other signs were 
less related to inflammation.

This study demonstrates that “various 
aspects of MGD may have different un-
derlying contributors, with inflammation 
relating most strongly to the presence 
of eyelid vascularity,” the researchers 
concluded in their Cornea paper. “Our 
current treatment of MGD doesn’t 

differentiate between various presenta-
tions, and it’s still unclear which patients 
would benefit most from anti-inflamma-
tory vs. another treatment modality, such 
as heat and massage.”

Kim CK, Locatelli EVT, Prislovsky A, et al. Is meibomian gland 
dysfunction one disease? Heterogeneity among phenotypes. 
Cornea. April 2, 2024. [Epub ahead of print].

For clear distance vision, monofocal IOLs 
still reign supreme but trifocals offer good 
near vision correction for those patients 
interested in presbyopia correction.
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Eyelid vascularity, the sign most closely tied 
to inflammation in this study, is also the 
MGD sign most closely linked with rosacea.

 Photo: M
ila Ioussifova, OD, and Hardeep Kataria, OD



MAY 15, 2024 | REVIEW OF OPTOMETRY 13

Currently, there is conflicting data 
concerning possible associations 
of dry eye and sleep quality. 

Thus, researchers from Beijing con-
ducted a meta-analysis of the evidence 
across existing studies focused on sleep 
disorders and found that those with dry 
eye have a higher risk of unhealthy sleep 
duration.

A total of 21 studies with 419,218 
participants were included. The results 
showed that the dry eye subjects had a 
worse sleep quality than the unaffected 
population, with poorer subjective sleep 
quality, longer sleep latency and a higher 
risk of unhealthy sleep duration such as 
insufficient sleep or excessive sleep.

Scores on a metric called the Pitts-
burgh Sleep Quality Index (PSQI) were 
higher for the dry eye subjects in sleep 
quality, latency and disturbance. There 
was no difference between the dry eye 
individuals and control subjects in sleep 
duration, sleep efficiency, daytime dys-
function and sleep medication scores.

The authors noted there is a slight 
discrep ancy regarding whether dry eye 
patients are more prone to daytime 

issues. “Au et al. believed that dry eye 
patients are more likely to have daytime 
sleepiness, while we found no difference 
between dry eye patients and the healthy 
population in terms of daytime dysfunc-
tion,” the researchers wrote in their 
paper. “This is related to our different 
definitions of daytime behav ior.”

The authors added that there are some 
contradictions in the conclusions of this 
study, explaining that based on the PSQI 
questionnaire, there is no difference in 
total sleep duration between dry eye 
patients and healthy people, but dry eye 

patients are more likely to have extreme 
sleep duration according to statistics.

Poor sleep qualities in dry eye patients 
may be due to light exposure and dis-
comfort from incom plete eyelid closure 
or pain caused by inflammation, a prior 
study showed. Dry mouth discomfort 
experienced by dry eye patients is also a 
contributing factor, the authors noted.

Additionally, there is a bidirectional 
association between dry eye and sleep 
disorders; poor sleep or sleep deprivation 
may also lead to the onset or exacerba-
tion of dry eye symptoms.

“An intervention study by Lee et al. 
showed that sleep deprivation induces 
increased tear osmolarity, shortened 
tear break-up time and reduced tear 
secretion, thereby further trigger ing 
the onset and development of dry eye,” 
the authors explained. “Physiologically, 
sleep disorders often lead to autonomic 
nervous system dysfunction, affecting the 
parasympathetic function in the lacrimal 
gland and reducing tear secretion.”

Gu Y, Cao K, Li A, et al. Association between sleep quality and 
dry eye disease: a literature review and meta-analysis. BMC 
Ophthalmol. April 5, 2024. [Epub ahead of print].

Dry Eye Patients Have Worse Sleep Quality

Brimonidine Explored as Potential Myopia Treatment

With myopia’s increasing 
prevalence, researchers are 
looking at various ways to 

mitigate early progression. Although 
atropine is the only pharmaceutical cur-
rently used for such a purpose, its mech-
anism of action in myopia mitigation 
is poorly understood. Researchers have 
considered the idea of using brimonidine 
to slow myopia due to its IOP-lowering 
effects; however, as with atropine, myopia 
and its relationship with IOP are not 
well understood.

A recent study explored the efficacy 
of brimonidine in countering the effects 
of form-deprivation myopia (FDM) 
and the relationship between IOP and 
myopia development in male guinea 
pigs. Monocular FDM was induced in 
three-week-old guinea pigs, who were 

then dosed with brimonidine for 21 days 
using either eye drops, subconjunctival 
injection or intravitreal injection. Four 
concentrations were tested for each 
method: 2µg/µL, 4µg/µL, 20µg/µL and 
40µg/µL. 

Upon completion, the authors saw 
that subconjunctival brimonidine treat-
ment at 40µg/µL and intravitreal treat-
ment at 2µg/µL and 4µg/µL inhibited 
FDM development. Myopic refraction, 
excessive axial length and IOP eleva-
tion were also decreased. Notably, the 
eye drop method of brimonidine was 
ineffective.

Off-target binding of high-concen-
tration drugs may explain the fact that 
subconjunctival 40µg/µL injection and 
2µg/µL intravitreal injection were effec-
tive in myopia development suppression 

but higher concentrations of intravitreal 
were not, the researchers suggest.

The authors acknowledge that while it 
remains unclear whether there is a causal 
relationship between IOP and AL, there 
are two main possibilities that might 
contribute to their link: “It has been 
suggested that lowering IOP inhibits the 
activation of scleral fibroblasts, thereby 
reducing scleral remodeling, and that a 
decrease in scleral dilation force retards 
the balloon-like expansion of the scleral 
coat. It has also been suggested that low-
ering IOP leads to increased choroidal 
blood perfusion, which reduces scleral 
hypoxia and is accompanied by decreases 
in scleral remodeling.”

Peng Z, Xiang A, He H, et al. Brimonidine as a possible 
treatment for myopia. BMC Ophthalmol. April 11, 2024. [Epub 
ahead of print]. 

Those with dry eye have worse sleep 
quality, longer sleep latency and higher 
risk of insufficient sleep or excessive 
sleepiness vs. healthy individuals.
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The most common adverse reaction reported in 82% of patients was sneezing. Events that were reported 
in 5-16% of patients were cough, throat irritation, and instillation-site (nose) irritation. 

Please see Brief Summary of Prescribing Information on the next page and the full Prescribing 
Information at Tyrvaya-pro.com.

*The exact mechanism of action is unknown.
†Tyrvaya was evaluated across 3 randomized, vehicle-controlled, double-masked studies in which adults aged ≥22 years 
diagnosed with dry eye disease received 1 spray of either active drug or vehicle in each nostril twice daily. Primary endpoint: 
% of patients with mean change from baseline in STS of ≥10 mm at week 4 in ONSET-1: 52% with Tyrvaya (n=48) vs 14% with 
vehicle (n=43) and in ONSET-2: 47% with Tyrvaya (n=260) vs 28% with vehicle (n=252). Onset of action: mean change from 
baseline in STS ~5 minutes after fi rst dose (not a prespecifi ed endpoint) in ONSET-1 was 17.2 mm with Tyrvaya (n=48) vs 4.0 
mm with vehicle (n=43) and in ONSET-2 was 16.5 mm with Tyrvaya (n=260) vs 6.9 mm with vehicle (n=251). Observed data. On 
Day 1 in clinical studies, a baseline anesthetized Schirmer’s test was performed. Tyrvaya was then administered concurrently 
with Schirmer’s test. Schirmer’s test results were measured at ~5 minutes. Mean change from baseline in STS at week 12 in the 
MYSTIC study was 10.8 mm with Tyrvaya vs 6.0 mm with vehicle. Limitations: Ex-US, single-center study. All subjects were 
Hispanic or Latino. Tyrvaya group mean baseline STS 5.5 mm (n=41); vehicle group mean baseline STS 5.3 mm (n=41). All 
randomized and treated patients were included in the analysis and missing data were imputed using last-available data. 2-8

See references on next page.

SEE WHAT 
TYRVAYA 
CAN DO



BRIEF SUMMARY: Consult the full Prescribing 
Information for complete product information 
available at www.tyrvaya-pro.com.  

INDICATIONS AND USAGE
TYRVAYA® (varenicline solution) nasal spray is a 
cholinergic agonist indicated for the treatment of 
the signs and symptoms of dry eye disease.

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

In three clinical trials of dry eye disease 
conducted with varenicline solution nasal 
spray, 349 patients received at least 1 dose 
of TYRVAYA. The majority of patients had 31 
days of treatment exposure, with a maximum 
exposure of 105 days. 

The most common adverse reactions reported in 
82% of TYRVAYA treated patients was sneezing.  
Other common adverse reactions that were 
reported in >5% of patients include cough (16%), 
throat irritation (13%), and instillation-site (nose) 
irritation (8%).

USE IN SPECIFIC POPULATIONS
Pregnancy: Risk Summary:Risk Summary: There are no available 
data on TYRVAYA use in pregnant women to 
inform any drug associated risks. In animal 
reproduction studies, varenicline did not produce 
malformations at clinically relevant doses.

All pregnancies have a risk of birth defect, loss, 
or other adverse outcomes. In the US general 
population, the estimated background risk of 

major birth defects and miscarriage in clinically 
recognized pregnancies is 2% to 4% and 15% to 
20%, respectively.

Data: Animal Data: Pregnant rats and rabbits 
received varenicline succinate during 
organogenesis at oral doses up to 15 and 30 mg/
kg/day, respectively. While no fetal structural 
abnormalities occurred in either species, 
maternal toxicity, characterized by reduced body 
weight gain, and reduced fetal weights occurred 
in rabbits at the highest dose (4864 times the 
MRHD on a mg/m2 basis). 

In a pre- and postnatal development study, 
pregnant rats received up to 15 mg/kg/day of 
oral varenicline succinate from organogenesis 
through lactation. Maternal toxicity, characterized 
by a decrease in body weight gain, was observed 
at 15 mg/kg/day (1216 times the MRHD on a 
mg/m2 basis). Decreased fertility and increased 
auditory startle response occurred in offspring at 
the highest maternal dose of 15 mg/kg/day.

Lactation: Risk summary:Risk summary: There are no data on 
the presence of varenicline in human milk, the 
effects on the breastfed infant, or the effects on 
milk production. In animal studies varenicline 
was present in milk of lactating rats. However, 
due to species-specific differences in lactation 
physiology, animal data may not reliably predict 
drug levels in human milk. 

The lack of clinical data during lactation 
precludes a clear determination of the risk of 
TYRVAYA to an infant during lactation; however, 
the developmental and health benefits of 
breastfeeding should be considered along with 
the mother’s clinical need for TYRVAYA and any 
potential adverse effects on the breastfed child 
from TYRVAYA.  

Pediatric Use: Safety and efficacy of TYRVAYA 
in pediatric patients have not been established. 

Geriatric Use: No overall differences in safety 
or effectiveness have been observed between 
elderly and younger adult patients. 

References: 1. Jones L, Downie LE, Korb D, et al. Ocul Surf. 2017;15(3):575-628. 2. Tyrvaya. Prescribing Information. Oyster Point Pharma; 2021.  
3. Oyster Point Pharma. Data on fi le. OPP-002 (ONSET-1) Clinical Study Report. August 4, 2019. 4. Oyster Point Pharma. Data on fi le. OPP-101 
(ONSET-2) Interim Clinical Study Report. October 13, 2020. 5. Quiroz-Mercado H, Hernandez-Quintela E, Chiu KH, Henry E, Nau JA. Ocul Surf. 
2022;24:15-21. 6. Wirta D, Torkildsen GL, Boehmer B, et al. Cornea. 2022;4(10):1207-1216. 7. Wirta D, Vollmer P, Paauw J, et al. Ophthalmology. 
2021;0(0):379-387. 8. Oyster Point Pharma. Data on fi le. OPP-004 (MYSTIC) Clinical Study Report. March 19, 2020.

© 2023 Viatris Inc. and/or its affi liates. All rights reserved. VIATRIS and the Viatris Logo are trademarks of 
Mylan Inc., a Viatris Company. Oyster Point®, Tyrvaya®, and the Tyrvaya logo are trademarks of Oyster Point 
Pharma, Inc., a Viatris company, in the United States and certain jurisdictions. OP-TYR-002308 7/23

Manufactured for Oyster Point Pharma, Inc. 202 Carnegie Center, Suite 106, Princeton NJ 08540. For more 
information, visit www.tyrvaya-pro.com. To report an adverse event, contact 1-877-EYE-0123.
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Anyone struggle with lid eversion for 
meibomian gland imaging? Try using the 
Meivertor. Teaching techs has been a 
breeze and we can image both the upper 
and lower lids with ease!"

-Dr. Preeya Gupta, MD

Amazingly well designed, incredible balance 
to the instrument, and ease of use. I would 
recommend every technician who does 
meibography have one."

-Dr. Paul Karpecki, OD, FAAO

Love the Meivertor. First true game changer 
in the meibography game in my opinion.”

-Dr. Bradley Barnett, MD

The Meivertor is a terrific product that has 
become one of my staff’s favourite in a very 
short time!"

-Dr. Kimberly K. Friedman, OD, FAAO
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INDICATIONS AND USAGE

XDEMVY (lotilaner ophthalmic solution) 0.25% is indicated for the 
treatment of Demodex blepharitis.

IMPORTANT SAFETY INFORMATION:

WARNINGS AND PRECAUTIONS

Risk of Contamination: Do not allow the tip of the dispensing container 
to contact the eye, surrounding structures, fingers, or any other surface 
in order to minimize contamination of the solution. Serious damage to 
the eye and subsequent loss of vision may result from using 
contaminated solutions.  
 
Use with Contact Lenses: XDEMVY contains potassium sorbate, which 
may discolor soft contact lenses. Contact lenses should be removed prior 
to instillation of XDEMVY and may be reinserted 15 minutes following its 
administration. 

* The safety and efficacy of XDEMVY for the treatment of DB were evaluated in a total of 833 patients 
(415 of whom received XDEMVY) in two 6-week, randomized, multicenter, double-masked,  
vehicle-controlled studies (SATURN-1 and SATURN-2). Patients were randomized to either XDEMVY 
or vehicle at a 1:1 ratio, dosed twice daily in each eye for 6 weeks. All patients enrolled were 
diagnosed with DB. The primary efficacy endpoint was defined as the proportion of patients with 
collarette reduction to no more than 2 collarettes per upper eyelid at Day 43.

© 2024 Tarsus Pharmaceuticals, Inc. All rights reserved. 
Tarsus, XDEMVY, and the associated logos are trademarks of 
Tarsus Pharmaceuticals, Inc. US––2300617   1/24

References: 1. XDEMVY [prescribing information]. Tarsus Pharmaceuticals, Inc; 2023. 2. Gao YY 
et al. Invest Ophthalmol Vis Sci. 2005;46(9):3089-3094. 3. Yeu E et al. Cornea. 2022;42:435-443. 
4. Toutain CE et al. Parasit Vectors. 2017;10(1):522.

Please see next page for a Brief Summary of the full Prescribing Information.

XDEMVY gives you 
might over mites 
to eradicate Demodex blepharitis.1,2

ADVERSE REACTIONS: The most common adverse reaction with XDEMVY 
was instillation site stinging and burning which was reported in 10% of 
patients. Other ocular adverse reactions reported in less than 2% of patients 
were chalazion/hordeolum and punctate keratitis.

44% and 55% of patients taking XDEMVY in SATURN-1 (N=209) and 
SATURN-2 (N=193), respectively, achieved a significant improvement in their 
eyelids (reduction of collarettes to no more than 2 collarettes per upper lid) 

at Day 43 vs 7% (N=204) and 12% (N=200) of patients taking vehicle 
(P<0.01 in each trial).1,*

All images are of actual patients who participated in clinical trials  
for Tarsus Pharmaceuticals.

Real results

AFTERBEFORE
Is a lipophilic agent in an aqueous drop that…

Acts specifically via mite GABA-gated 
chloride channels to…

Target, paralyze, and kill Demodex mites

Lotilaner, the active ingredient in XDEMVY1,3,4:

GABA=gamma-aminobutyric acid.

Learn more at 
XDEMVYHCP.com
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XDEMVY® (lotilaner ophthalmic 
solution) 0.25%, for topical 
ophthalmic use 

BRIEF SUMMARY OF PRESCRIBING 
INFORMATION
Please see the XDEMVY® package 
insert for full Prescribing Information. 

INDICATIONS AND USAGE 
XDEMVY is indicated for the treatment  
of Demodex blepharitis.

CONTRAINDICATIONS 
None.

WARNINGS AND PRECAUTIONS  
Risk of Contamination Do not allow 
the tip of the dispensing container to 
contact the eye, surrounding structures, 
fingers, or any other surface in order 
to minimize contamination of the 
solution. Serious damage to the eye and 
subsequent loss of vision may result 
from using contaminated solutions.
Use with Contact Lenses Contact lenses 
should be removed prior to instillation 
of XDEMVY and may be reinserted 
15 minutes following its administration.

ADVERSE REACTIONS 
Because clinical studies 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.
XDEMVY was evaluated in 833 patients 
with Demodex blepharitis in two 
randomized, double-masked, vehicle-
controlled studies (Saturn-1 and 
Saturn-2) with 42 days of treatment. 
The most common ocular adverse 
reaction observed in controlled clinical 
studies with XDEMVY was instillation site 
stinging and burning which was reported 
in 10% of patients. Other ocular adverse 
reactions reported in less than 2% of 
patients were chalazion/hordeolum and 
punctate keratitis.

USE IN SPECIFIC POPULATIONS  
Pregnancy: Risk Summary There 
are no available data on XDEMVY 
use in pregnant women to inform 
any drug associated risk; however, 
systemic exposure to lotilaner from 
ocular administration is low. In animal 
reproduction studies, lotilaner did not 
produce malformations at clinically 
relevant doses.
Data Animal Data In an oral embryofetal 
developmental study in pregnant 
rats dosed during organogenesis 
from gestation days 6-19, increased 
post-implantation loss, reduced fetal 
pup weight, and incomplete skeletal 
ossification were observed at 50 mg/ 
kg/day (approximately 1390 times the 
recommended human ophthalmic dose 
(RHOD) on a body surface area basis) 
in the presence of maternal toxicity 
(i.e., decreased body weight and food 
consumption). A rare malformation 
of situs inversus of the thoracic 
and abdominal viscera occurred in 
1 fetus from a pregnant rat receiving 
50 mg/kg/day; whether this finding 
was treatment-related could not be 
excluded. No maternal or embryofetal 
toxicity was observed at 18 mg/kg/
day (approximately 501 times the 
RHOD on a body surface area basis). 
In an oral embryofetal development 
study in pregnant rabbits dosed during 
organogenesis from gestation days 7-19, 
no embryofetal toxicity or teratogenic 
findings were observed at 20 mg/kg/day 
(approximately 580-times the RHOD on 
an AUC basis), even in the presence of 
maternal toxicity (i.e., decreased food 
consumption and body weight).
In an oral two-generation reproductive 
toxicity study, F0 male and female rats 
were administered lotilaner at doses 
up to 40 mg/kg/day for 10 weeks before 
pairing and during the 2-week pairing 
period (3 weeks for males). Dosing for 
F0 females continued through lactation 
day 22. F1 male and female rats were 
administered lotilaner at 1 and 5 mg/
kg/day post-weaning from day 23 for 
10 weeks before pairing and during 
the 2-week pairing period (3 weeks for 
males). Dosing for F1 parenteral females 
continued through lactation day 22. 
There were no clear adverse effects on 
the F1 generation, and a slightly lower 
mean body weight during lactation was 
noted for F2 pups at 5 mg/kg/day. The no 
observed adverse effect level (NOAEL) 
was determined to be 5 mg/kg/day 

(approximately 139 times the RHOD on a 
body surface area basis).
Lactation: Risk Summary There are 
no data on the presence of XDEMVY in 
human milk, the effects on the breastfed 
infant, or the effects on milk production. 
However, systemic exposure to lotilaner 
following 6 weeks of topical ocular 
administration is low and is >99% plasma 
protein bound, thus it is not known 
whether measurable levels of lotilaner 
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 XDEMVY and any potential adverse 
effects on the breast-fed child from 
XDEMVY.

Pediatric Use: Safety and effectiveness 
in pediatric patients below the age of 
18 years have not been established.

Geriatric Use: No overall differences 
in safety or effectiveness have been 
observed between elderly and other 
adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, 
Impairment of Fertility
Carcinogenesis Long-term studies in 
animals have not been performed to 
evaluate the carcinogenic potential of 
lotilaner.
Mutagenesis Lotilaner was not 
genotoxic in the following assays: Ames 
assay for bacterial gene mutation, 
in vitro chromosomal aberration 
assay in cultured human peripheral 
blood lymphocytes, and in vivo rat 
micronucleus test.
Impairment of fertility In a two- 
generation study of reproductive 
performance in rats, F0 male and 
female rats were administered lotilaner 
at oral doses of 40 mg/kg/day for 
80 days reduced to 20 mg/kg/day for 
47-50 supplementary days. Reduced 
pregnancy rates and decreased 
implantation rates were observed in 
F0 females at doses 20 mg/kg/day) 
(approximately 556 times the RHOD on 
a body surface area basis), which were 
also associated with maternal toxicity 
(i.e., decreased body weight and food 
consumption). No effects on fertility 
were observed in F0 females at the 
dose of 5 mg/kg/day (approximately 
139 times the MRHOD on a body surface 
area basis). No effects on fertility were 
observed in F0 males at the oral dose of 
20 mg/kg/day (approximately 556 times 
the RHOD on a body surface area basis), 
and no effects on fertility were observed 
in F1 males and females at the oral dose 
of 5 mg/kg/day (approximately 139 times 
the RHOD on a body surface area basis).

PATIENT COUNSELING INFORMATION  
Handling the Container Instruct patients 
to avoid allowing the tip of the dispensing 
container to contact the eye, surrounding 
structures, fingers, or any other surface 
in order to minimize contamination of the 
solution. Serious damage to the eye and 
subsequent loss of vision may result from 
using contaminated solutions.
When to Seek Physician Advice 
Advise patients that if they develop 
an intercurrent ocular condition 
(e.g., trauma or infection), have ocular 
surgery, or develop any ocular reactions, 
particularly conjunctivitis and eyelid 
reactions, they should immediately seek 
their physician’s advice concerning the 
continued use of XDEMVY.
Use with Contact Lenses Advise patients 
that XDEMVY contains potassium 
sorbate, which may discolor soft contact 
lenses. Contact lenses should be 
removed prior to instillation of XDEMVY 
and may be reinserted 15 minutes 
following its administration.
Use with Other Ophthalmic Drugs Advise 
patients that if more than one topical 
ophthalmic drug is being used, the 
drugs should be administered at least 
5 minutes between applications.
Missed Dose Advise patients that if 
one dose is missed, treatment should 
continue with the next dose.
RX only 
© 2024 Tarsus Pharmaceuticals, Inc. 
All rights reserved.
XDEMVY is a trademark of Tarsus 
Pharmaceuticals, Inc.
US--2300345  1/24
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By Jack Persico 
Editor-in-Chief

OUTLOOK

I read a lot of journal articles. As I 
mentioned in my January column, 
we publish about 750 news stories 
every year, and nearly all are reports 

on research papers. Every one of those is 
selected by me. My morning routine is 
to scan more than 40 eyecare journals for 
new research that contains some clinical 
relevance to everyday practice or a better 
understanding of the finer points of 
pathophysiology. So, trust me when I tell 
you that I’m well-travelled in the world 
of ophthalmic research.

One thing that I find increasingly 
galling is the conspicuous lack of repre-
sentation of optometry. I don’t mean on 
the bylines of journal articles, though I 
would love to see more of that, too. I rec-
ognize that research is still predominant-
ly conducted in ophthalmology practices 
for all sorts of reasons. It’s easier to 
access a sizable patient base of subjects 
for the condition in question by going 
to a retina subspecialist, for instance, 
rather than a primary care optometrist. 
MDs also have big staffs capable of run-
ning a study, proficiency working with 
institutional review boards and name 
recognition with funding sources. There’s 
also just a lot of inertia that keeps an 
established system humming along as is.

No, what I mean is the persistent 
blind spot the ophthalmologist authors 
of these journal articles have toward the 
very existence of optometry. The discus-
sion section of a paper is where the re-
searchers put their findings into context. 
Time and time again, they describe the 
significance of their work not for eyecare 
providers or eye doctors or physicians but 
for ophthalmologists. End of story.

Ophthalmologists overall and the 
research community in particular pride 
themselves on adhering to evidence-
based principles. And yet, here’s some 
evidence that seems to escape them:

• Optometrists provide 34% of all 
medically focused eye exams and 76% of 
all comprehensive exams when combin-
ing routine and medical services.

• ODs outnumber ophthalmologists 
in the US by more than two to one. In 
fact, the ratio is fast approaching three to 
one. Current workforce estimates put the 
number of ophthalmologists at 17,246 
and optometrists at 48,792. That means 
there are 2.83 practicing ODs for every 
ophthalmologist right now.

• All the growth in eyecare capacity 
for decades to come will happen within 
optometry. A study published last year in 
Ophthalmology projected a 12% decrease 
in the ophthalmology workforce by 2035 
and the second-lowest rate of workforce 
adequacy among all medical specialties. 
Optometry, if anything, may have the 
opposite problem, as some worry that 
there’s a glut of optometry colleges.

All this capacity and potential requires 
diligence from ODs to pursue education 
and training on medical eyecare. But 
the ophthalmology profession remains 
a walled garden that gives ODs the cold 
shoulder in both practical and symbolic 
ways. Acknowledging the reality of 
optometry’s significance in medical care, 
and being more open to educate the pro-
fession, would be in the best interests of 
both MDs and the patients they serve. g 

Many thanks to Richard Edlow, OD, 
“the Eyeconomist,” for assistance with the 
statistics mentioned here.

Optometrists deliver a sizable percentage of eye care, yet 
remain conspicuously absent from ophthalmology’s worldview.

The Elephant 
in the Exam Room
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T
he world of dry eye disease (DED) 
is exploding, with an estimated 40 
million Americans having the con-
dition.1 The good news—the recent 

release of new products into the market 
has dramatically improved our ability to 
treat patients. Yet, there are a number of 
lesser known products you should know 
about. Taking a page from Oprah Win-
frey, listed below are my favorite things 
(in ocular surface disease).

New Kids on the Block
The three most recent OSD/DED drugs 
made a big impact in the short time since 
FDA approval. Xdemvy (lotilaner oph-
thalmic solution 0.25%, Tarsus Pharma-
ceuticals) has shown remarkable success 
in eradicating Demodex blepharitis and 
lid erythema, as well as in improving 
meibomian gland dysfunction (MGD). 
Miebo (perfluorohexyloctane, Bausch 
+ Lomb), which targets tear evapora-
tion, has had incredible patient uptake. 
By preventing evaporation four times 
more than healthy meibum, this drug has 
achieved that feat. Finally, Vevye (cyclo-
sporine 0.1%, Harrow Health) is show-
ing rapid results on symptoms and ocular 
surface staining, greater bioavailability 
compared to the original cyclosporine 
0.05% and with few, if any, side effects.  

Lesser Known
But Equally Impressive
Speaking of Demodex, one of the more 
impressive hygiene products for Demo-
dex blepharitis maintenance is based on 
a very effective anti-parasitic known as 
Manuka honey extract—MyboClean 
(Danelli Ocular Creations). Manuka 

was found to be equal to tea tree oil in 
effectiveness, but unlike tea tree oil, there 
is no burning, discomfort or irritation.2 

In fact, the combination of Manuka, aloe 
and coconut oil in MyboClean makes it a 
comfortable treatment.

Another addition is light modulation 
low-level light therapy, which works 
as a stand-alone or adjunctive therapy 
to intense pulsed light (IPL) therapy. I 
regularly see resolution of hordeola and 
early chalazion for MGD, and when 
combined with IPL, it dissolves ocular 
rosacea signs and symptoms. I am partial 
to IPL systems that have self-cooling 
heads and don’t require conductive gel, 
as they allow treatment of far more skin 
types, no messy gel removal and, in my 
experience, excellent results. It’s one 
of the few technologies that can take 
patients with no MG expression and 
after four weekly treatments have them 
functioning at optimal expression levels.

The Dry Eye Drink (Bruder Health-
care) has greatly helped my dry eye 
patients, especially those with Sjögren’s  
syndrome. These nutritional hydra-
tion drinks show significant increased 
water absorption combined with key 
anti-inflammatory ingredients. Sjögren’s 
syndrome patients frequently tell me they 
have decreased the need for water intake.

Vitamin A ointment QHS (Hylo 
Night, Optase) has been a savior for 
many patients when it comes to mucin-
deficient DED.3,4

Inadequate lid seal, the number one 
cause for non-responsive DED, is highly 
underdiagnosed. Morning symptoms are 
pathognomonic, and the hypoallergenic, 
oxygen-permeable, latex-free SleepTite/
SleepRite (Eye SleepTite) night seals 
have “cured” more dry eye than almost 
any product in my clinic.

Oldies But Goodies
I continue to be impressed with the 
improvement in MG secretions after 
patients use the Bruder Moist Heat Eye 
Compress (Bruder Healthcare).

Punctal plugs have risen to a new 
level with tapered six-month dissolvable 
plugs (Oasis Medical) and Form Fit 
long-term intracanalicular plugs (Oasis 
Medical). The latter innovation has 
moved me away from surface plugs that 
have poor retention and may irritate the 
ocular surface. Vertical canal punctal 
occlusion technologies have provided a 
solid treatment option for patients with 
a negligible tear meniscus, with little to 
no complications.

DED is optometry’s domain, which is 
confirmed with the fact that our profes-
sion prescribes over 60% of all OSD and 
DED drops. Managing this immensely 
large patient population takes knowing 
about the new and effective options. ■

1. Paulsen AJ, Cruickshanks KJ, Fischer ME, et al. Dry 
eye in the beaver dam offspring study: prevalence, risk 
factors and health-related quality of life. Am J Ophthalmol. 
2014;157(4):799-806.
2. Frame K, Cheung IMY, Wang MTM, et al. Compar-
ing the in vitro effects of MGO Manuka honey and tea 
tree oil on ocular Demodex viability. Cont Lens Anterior 
Eye. 2018;41(6):527-30.
3. Tseng SC, Maumenee AE, Stark WJ, et al. Topical retinoid 
treatment for various dry eye disorders. Ophthalmology. 
1985;92(6);717-27.
4. Kim EC, Choi JS, Joo CK. A comparison of vitamin A and 
cyclosporine a 0.05% eye drops for treatment of dry eye 
syndrome. Am. J Ophthalmol. 2009;147(2):206-13.e3.

In the OSD/DED world of products, these reign supreme.

My Favorite Things

Dr. Karpecki is the director of Cornea and External Disease for Kentucky Eye Institute and an associate professor at KYCO. He is the Chief Clinical Editor for Review 
of Optometry and chair of the New Technologies & Treatments conferences. A fixture in optometric clinical education, 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
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Through my eyes

The Dry Eye Drink (Bruder 
Healthcare) has greatly helped 
my dry eye patients, especially 
those with Sjögren’s syndrome.
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T
o be successful in optometry, focus 
all of your attention on one thing 
and one thing only. No, not the 
patient… that’s the easy part. Not 

vision plans. Not location, location, 
location. Not online marketing, websites, 
TikTok, X (formerly known as Twitter) 
or Instagram.

It’s YOU. Focus on YOU.
We verge off track every time we lose 

sight of this simple fact. Now, I am old 
and crotchety… and I always had the 
crotchety part down since I was, oh, nine 
years old when I realized I had nearly 
zero control over so many things and 
could only control one thing (barely)—
ME. Well, “control” might not be the 
most accurate analysis of what I did 
to make sure everyone knew I was in 
the room, applying my self-proclaimed 
intelligence in any manner that made 
me feel important—no matter what the 
cost.

So, the young and crotchety me 
learned a lot as the old and still crotch-
ety me slowly developed so I could focus 
on myself by not focusing on inserting 
ME on everyone else, which is what I 
naively and selfishly thought I had to do.

You simply cannot be successful in 
optometry if your joy in practicing wraps 
solely around what your patients, staff, 
vendors, financial advisors, bankers, law-
yers, the lady who gives you cheese sam-
ples at the local farmer’s market, kids, 
spouse and dog… what THEY do for 
you. (I may make an exception for the 
cheese lady.) Joy in our (and anybody’s) 
profession comes from YOU—your 
growth, heart, actions and, very often, 
your grateful and humble acceptance of 
your superpowers and foibles as equally 

dangerous when applied incorrectly. 
The wonderful, late Dr. Burt Hooten 

tried to beat this into our rigid under-
grad heads (and therefore competition-
addicted mounds of mush) by remind-
ing us that we each are unique and we 
would find patients who liked this about 
each us. Wish I had listened better. 
Could have saved me many sleepless 
nights when I did everything right 
and the patient still thought I was an 
ignoramus.

What steps can you take to change 
your focus from all the hubbub 
to YOU? 

1. Quit the search for 
perfection. Even Steph 
Curry and Caitlin Clark 
miss foul shots occasionally. 
Ask anybody betting 
on the spread in 
Vegas. 

2. Read 
something 
that’s not 
on a device. 
Anything. Read 
a pickle jar label 
or something and 
then work your way up to 
James Michener’s Centen-
nial. May take a while.

3. Men—stop shaving for 
a couple weeks. No, once I 
think about it, don’t do that. 
You’ll look like a bum.

4. Women—I have been 
married for almost 44 
years. I know better than 
to give any woman advice. 
Y’all just do what you 
want and it will be OK.

5. Laugh uncontrollably. Giggles and 
little smiles don’t count. If that seems 
impossible for you, eat a gummi and go 
to any random CE meeting. Of course 
I am recommending a Haribo gummi 
bear. What did you think I meant, 
anyway?

6. Make someone else laugh. OK, 
not everyone is funny and not everyone 
who IS funny is ALWAYS funny. My 
column is proof enough of that. But 
EVERYONE can stick two straws up 

their nose and burp. Works every 
time and I WILL get that into 

this column one day. 
7. When your smart-

watch tells you to breathe, 
breathe. In fact, my advice is 

to breathe all the time. 
Does that 

make 
me 
smarter 
than my 
watch?
Dr. 

Hooten 
didn’t 
precisely 
use the 

language I used above 
to make us self-aware. 

He actually said, 
“If you’re tall and 
good-looking, your 

patients will be tall and 
good-looking. If you’re short, 

chubby and ugly, that’s how your 
patients will be.” I knew what he 
meant and I have worked my entire 
life on the second part with much 
success. ■

Focus on You

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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Don’t get distracted by all the hubbub.
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Q I have a patient who had radial 
keratotomy (RK) many years ago 

who now needs cataract surgery. Are 
there any special considerations?  

A “RK, photorefractive keratectomy 
(PRK) and LASIK can have a 

profound effect on cataract surgery out-
comes, says Tania Patel, OD, of 
Commonwealth Eye Surgery in 
Lexington, KY. 

Patients with RK have irregular and 
fluctuating corneas that can change 
through the course of the day, affecting 
initial measurements, IOL calculations 
and post-op outcomes. The RK cuts 
that were made change the entire struc-
ture of the cornea.1 The integrity of the 
cornea is never the same with someone 
who has had RK, no matter when 
it was performed. LASIK and PRK 
can also affect cataract outcomes, and 
patients need to be warned that their 
post-op journey may not be as smooth.

“I always discuss the whole pro-
cess with the patient during their 
initial cataract surgery evaluation,” 
says Dr. Patel. “I inform the pa-
tient that their cornea is irregular 
from the RK or other refractive 
surgery and that we modify our 
formulas and IOL calculations to 
account for that.” A step beyond 
formula adjustment is Alcon’s 
ORA system, which takes intra-
operative refraction and wavefront 
aberrometry measurements prior 
to lens placement to reduce refrac-
tive surprise.

Dr. Patel usually does not 
recommend femtosecond 
laser-assisted cataract surgery 

(FLACS) or “premium” lenses in post-
RK eyes. Thickened incisional scars 
are potential sources of incomplete 
laser penetration, and imperfect ocular 
surfaces do not fare well with multifo-
cal implants. Toric lens implantation 
in RK eyes may provide unpredictable 
astigmatism correction and should be 
avoided in most cases.2 

 “The best option for patients with 
RK is usually a standard monofocal 
lens,” Dr. Patel says. “We have also 
had success with the Light Adjustable 
Lens (LAL) in patients who are status 
post-RK, -LASIK or -PRK and are 
willing to pay significant out-of-pock-
et money for an adjustable monofocal. 

Though rare, there is the chance that 
the RK cuts may open during cataract 
surgery and require suturing. Higher 
numbers of RK cuts increase the chance 
of the cuts unzipping during surgery. 
With an eight-cut-or-fewer RK inci-

sion, the surgeon can usually slip the 
incisions in between two of the RK cuts. 
With 12 cuts or more, they may have to 
revert to a scleral tunnel incision.1

ODs can remove the suture in clinic 
four to six weeks after surgery using 
a beaver blade and jeweler’s forceps 
behind the slit lamp. Prescribe an anti-
biotic drop or ointment in the eye for a 
few days following.

“I believe that the most important 
task for the OD performing the pre-
surgical evaluation and then refer-
ring the patient for cataract surgery is 
educating the patient about the possible 
complications due to their history of 
RK and LASIK and setting realistic 

expectations,” Dr. Patel says.  
“Educate your post-refractive 
surgery patient that their vision 
may fluctuate significantly after 
cataract surgery, and they will 
need to exercise patience before 
achieving their final visual goal.” 
Let the surgeon know what you 
discussed by sending a detailed 
referral form or letter, which will 
make everyone look better in the 
long run. ■

1. Stephenson, M. Cataract/IOL surgery after RK. 
Rev Ophthalmol. 2021;28(10):38-40.

2. Trinh T, Solomon B, Mimouni M, et al. 
Outcomes of femtosecond laser-assisted cata-
ract and refractive lens surgery in patients with 
prior radial keratotomy. J Cataract Refract Surg. 
2022;48(4):449-55.

Refractive surgery performed years ago can come back to haunt 
patients undergoing cataract extraction.

When is RK Not OK?

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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CLINICAL QUANDARIES

Corneal topography of a patient with RK. 

Cataract surgery patient with sutured RK cut.
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A
n 18-year-old male college stu-
dent presented early on a Monday 
morning to his hometown eye 
clinician in New York City with 

a one-day history of what he believed 
was likely a corneal infection after being 
scratched in his left eye by the nose of 
his beloved puppy. He was a low myope 
who occasionally wore contact lenses 
(CLs) for driving and in class but was 
not wearing them at the time of the 
incident. However, he immediately rec-
ognized that inserting his CLs after the 
scratch from the nose of his dog would 
not be wise.

At presentation, he noted mild 
discomfort in his left eye that had not 
changed since the previous day. His 
unaided VA was 20/25 in each eye, 
which improved to 20/20 with a pinhole. 
Biomicroscopy revealed a 2mm abrasion 
slightly nasal to the visual axis in his left 
eye only, which did stain with fluorescein 
dye. Intraocular pressure measurements 
were not taken. His record contained a 
sketch of the abrasion, but anterior seg-
ment photos were not obtained. The left 
eye was slightly more hyperemic than the 
right eye. There was no anterior chamber 
reaction in either eye. The remainder of 
the external exam was normal, as was the 
undilated fundus exam in both eyes. The 
diagnosis was a mild corneal abrasion 
in the left eye, and the clinician decided 
to prescribe an antibiotic/corticosteroid 
drop (Blephamide, Allergan) in the left 
eye QID for five days.

A follow-up exam was scheduled 
the next day, but no improvement in 
symptoms or clinical exam were noted. A 
second follow-up exam the following day 
yielded the same findings. Because of the 
failure to improve, the patient was seen 
two more times, but the exam results 
were essentially unchanged. On Saturday 
morning on the sixth consecutive daily 
visit, the eye clinician observed what he 
thought might be a very small and shal-
low infiltrate at the same location of the 
initial lesion. After discussing the options 
with the college student, the patient was 
sent to the emergency department (ED) 

of a large hospital, requesting a corneal 
culture. A consultant cornea specialist 
at the hospital evaluated the patient late 
Saturday afternoon, obtained a culture 
and speculated that the corneal abrasion 
from the dog’s nose may have contained 
a fungus and immediately began local 
and systemic antifungal treatment. The 
corneal culture later confirmed the pres-
ence of a fungus, specifically Fusarium.

You Be the Judge
Considering the facts presented thus far, 
opine on the following questions:

• Are fungal infections from a scratch 
caused by a dog’s nose a common clinical 
encounter?

• Will treating a superficial corneal 
abrasion with antibiotic/corticosteroid 
eye drops allow the fungus (if present) to 
infect deeper layers of the cornea?

• Do cornea specialists recommend 
not to treat a corneal infection with 

By Jerome Sherman, OD, and Sherry Bass, OD

You Be the Judge

The rare case of red eye that does not respond to treatment 
can have a disastrous outcome.

Puppy Love Blindness

Dr. Sherman is a Distinguished Teaching Professor at the SUNY State College of Optometry and editor-in-chief of Retina Revealed at
www.retinarevealed.com. During his 53 years at SUNY, Dr. Sherman has published about 750 various manuscripts. He has also served as an expert 
witness in 400 malpractice cases, approximately equally split between plaintiff and defendant. Dr. Sherman has received support for Retina 
Revealed from Carl Zeiss Meditec, MacuHealth and Konan. Dr. Bass is a Distinguished Teaching Professor at the SUNY College of Optometry and is 
an attending in the Retina Clinic of the University Eye Center. She has served as an expert witness in a significant number of malpractice cases, the 
majority in support of the defendant. She serves as a consultant for ProQR Therapeutics.

About Drs.
Sherman
and Bass

A corneal infiltrate (in a different patient) resembling an abrasion in a mildly hyperemic left 
eye confirmed later to be fungal keratitis.

Photo: University of Iowa
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steroids until a fungal infection has been 
ruled out?

• How much experience with fungal 
corneal infections do eye clinicians have 
practicing in New York?

• Regardless of the outcome, should 
the eye clinician not be held culpable 
of malpractice, since he examined the 
patient for six consecutive days and then 
referred to an ED for a corneal culture?

Follow-Up and Allegations
Although the patient was treated ag-
gressively for the fungal infection about 
a week after the abrasion, the patient’s 
condition worsened. After three corneal 
transplants and two glaucoma proce-
dures, the patient still had profound 
loss of vision. Additional surgery was 
being contemplated. The eye clinician 
who provided the care for six consecu-
tive visits was sued for misdiagnosis, 
not considering a fungal contamination, 
treating the patient with antibiotic/cor-
ticosteroid eye drops without first ruling 
out a fungal infection and failure to refer 
to a cornea specialist in a timely manner. 
The specialist who performed the three 
corneal transplants was also sued for 
incompetent surgery.

Opinion
I ( JS) was requested to review all the 
available information, including the 
surgical notes and most recent exams. 
Prior to completing my review of the 
numerous documents, reading several 
of the depositions that had already been 
obtained, review of the literature and fur-
nishing an opinion, the case was settled 
for an undisclosed substantial amount 
against the eye clinician and the cornea 
surgeon.

Comments
Fungal keratitis is typically a slow, relent-
less corneal infection that can easily be 
misdiagnosed as a bacterial infection, 
which accounts for the majority of the 
microbial corneal infections. Suspicion 
should be high in cases of trauma with 
vegetable matter and around the holiday 
season, as Christmas tree branch–induced 
abrasion has been suspected and con-
firmed in a significant number of cases. 

Vegetative ocular 
trauma is undoubt-
edly the most 
common risk factor 
for fungal keratitis. 
In contrast, a less-
than-extensive re-
view of the world’s 
literature yielded 
virtually nothing 
about a corneal 
abrasion from a 
dog’s nose resulting 
in a fungal corneal 
infection. In most 
cases, eye trauma, 
corticosteroid use 
and/or contact 
lenses are predis-
posing factors.1

In the United 
States, incidence of fungal keratitis as 
the etiology of all cases of keratitis varies 
dramatically. In New York, only 2% of 
cultured keratitis cases are proven to be 
due to a fungus, but in Florida 35% are 
proven to be of fungal etiology. Eye clini-
cians practicing at Bascom Palmer Eye 
Institute in Miami report encountering 
corneal abrasions due to a fungus as 
rather routine. Fusarium species are the 
most common cause of fungal keratitis 
infection in the South; Candida and 
Aspergillus species are more common in 
northern states.

Antifungal topical agents include 
natamycin (Natacyn, Alcon) and am-
photericin B (Fungisone, Apothecon) as 
well as at least five systemic medicines, 
but eye drops alone may have limited 
corneal penetration. Symptoms of fungal 
keratitis include foreign body sensation, 
increasing pain or discomfort, decrease 
in vision and hypersensitivity to light. 
But of course, these symptoms do not 
differentiate between fungal, bacterial 
and viral etiologies. Feathery margins of 
the corneal infiltrate and elevated edge 
are more helpful signs for the differential 
diagnosis. Many conservative cornea 
specialists advise against using a steroid 
eye drop until a fungal infection has 
been ruled out, especially if the history 
yields any evidence of a possible fungal 
infection.

In another illustrious case, a woman 
working at Disney World in Orlando 
presented with a history of “dirt” in 
her eye kicked up by an elephant. This 
patient was also treated with an anti-
biotic/corticosteroid drop with similar 
disastrous results. It appears that the 
topical steroid allows the fungal infection 
to invade the corneal stroma even though 
this may go undetected with a biomi-
croscopic exam. The steroid helps mask 
the symptoms while, simultaneously, the 
condition worsens.

In the real world, combination eye 
drops containing an antibiotic and a ste-
roid are enormously popular and effective 
in many cases. However, if the history in 
any way suggests a possible fungal infec-
tion, beware. ■

1. Moon C. Fungal keratitis. EyeWiki. eyewiki.aao.org/
fungal_keratitis. November 9, 2023. Accessed March 
20, 2024.

Photo: University of Iowa

NOTE: This article is one of a series 
based on actual lawsuits in which the 
author served as an expert witness or 
rendered an expert opinion. These cases 
are factual, but some details have been 
altered to preserve confidentiality. The 
article represents the authors’ opinion 
of acceptable standards of care and do 
not give legal or medical advice. Laws, 
standards and the outcome of cases can 
vary from place to place. Others’ opinions 
may differ; we welcome yours.

A corneal infiltrate with feathery edges in a red eye of a different 
patient proven to be due to a fungal infection.

YOU BE THE JUDGE | Puppy Love Blindness
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Dr. Eric Brooker unveils the hidden challenges behind contact lens dropouts and 
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Improving contact lens comfort 
through dry eye managementO ne of the top reasons patients drop out of 

contact lens use is due to discomfort and 

fluctuating vision. Quite often these symptoms have 

little to do with the contact lens, but are related to 

undiagnosed dry eye syndrome in patient’s that are 

asymptomatic when they are not utilizing contact 

lenses. 

This can represent a challenge for even the most astute 

clinician. As these patients are unaware, they have an 

underlying problem that will be aggravated as soon as a 

contact lens is introduced into the anterior surface. From the 

patient’s perspective they obviously attribute the issue to 

the contact lenses or their inability to effectively use contact 

lenses due to their “stubborn eyes.” 
This represents a great opportunity to gain the 

confidence of new and existing patients and become a great 

practice builder.The first key to success is to properly diagnose the 

patient with the underlying dry eye condition prior to fitting 

contact lenses to their eye. In our office we survey the patients 

for any symptoms of dry eye disease prior to the exam. 

During the exam we search for blepharitis, ocular allergies, 

conjunctival and corneal staining, pinguecula, ptergium, and 

low tear volumes. Once this assessment is completed, the findings are 

discussed with the patient and the impact they can have on 

dry eyes. If the findings are minor, then the goal is mainly 

to appropriately set the patient’s expectations so that they 

understand they have a dry eye condition prior to being fit with 

contact lenses. This is crucial for the patient to understand 

because if the contact lens aggravates the pre-existing 

condition, they will not blame the contact lenses or the doctor. 

Instead, they will have their dry eye condition effectively 

treated. 
There are more of these sub-threshold patients than a 

doctor would expect. Most patients often report to me that 

no doctor has ever found this or taken the time to address 

the condition. Taking the time to treat the patient properly will 

bond them to your practice long term and allow them to utilize 

their contact lenses long term with optimal comfort. 

The second key is to proactively treat the patient. If 

during the exam the patient has signs of allergies, then start 

them on a mast cell stabilizer/antihistamine to bring down 

any inflammation that could be starting to disrupt the tear 

film. Once patients begin contact lens wear, we prescribe a 

preservative free artificial tear. Why do we do this? 

The mechanism for the contact lens to aggravate the 

dry eye condition occurs when the contact lens dehydrates 

and begins pulling the patient’s natural tears from their eyes 

in order to rehydrate itself. This is where the problem really 

begins. Usually, this will cause damage to goblet cells and the 

corneal epithelium over time, which can be seen at the post-

contact lens fitting follow up when using sodium fluorescein 

staining. More often then not, the use of an artificial tear is 

not nearly enough, and patient compliance can be low. This 

is aggravated even further by the long hours’ patients spend 

staring at computer monitors and tablets. 
In these cases, the best way to treat these patients is 

to increase their tear volume utilizing punctal occlusion. This 

allows patient to have a large volume of their own natural tears 

so that the contact lens and the anterior surface of the eye is 

less prone to dehydrate and dry out. 
In our office, we assess the nasal region of the eye to 

ensure there are no signs of chemosis from allergies. If it 

is minimal or none, then we normally will insert a Lacrivera 

VeraPlug™ FlexFit™ silicone plug. These are easy to insert in 

the lower puncta and effectively elevate the tear volume. In 

patients that have mild chemosis in the nasal region, where 

we think a silicone plug could irritate the conjunctiva in this 

area, we reach for the Vera90™ Synthetic Extended Insert or 

the Vera180™ Synthetic Absorbable Lacrimal Plug. All can be 

effective in treating these patients and preventing them from 

becoming contact lens intolerant or dropping out completely. 

Not only is this a great practice builder for an office, but 

patients will also be very happy with the improved comfort of 

their contact lenses and the increased stability in the clarity of 

their vision.

Eric Brooker, ODAdvanced Vision Institute Las Vegas, Nevada

© 2020 Lacrivera, a division of Stephens Instruments. All rights reserved. 
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About
Dr. Labib

O
ne unique thing about an ocular 
examination is its ability to elu-
cidate features of underlying sys-
temic health. As such, laboratory 

testing is commonly used to confirm or 
augment clinical findings. A frequently 
ordered set of laboratory tests are the 
erythrocyte sedimentation rate (ESR) 
and C-reactive protein (CRP). To best 
optimize the use of these tests in clinical 
practice, it is important to understand 
how and why they are measured as well 
as the significance of their values.

Both the ESR and CRP are basic 
blood tests used to assess the presence 
of inflammation in the body. However, 
they have low specificity, making it 
somewhat difficult to effectively employ 
in the diagnosis of a specific disease. 
Though they are both general markers 
for inflammation, their mechanisms are 
different, allowing for some interpre-
tation in their respective values, both 
separately and together.1,2

ESR
The principle of this lab test depends 
primarily on the properties of red blood 
cells. Also known as erythrocytes, they 
typically possess a negative charge and 
repel each other, keeping them suspend-
ed in blood. In the case of inflammation 
or injury, the liver produces increased 
levels of proteins such as fibrinogen and 
immunoglobulins. These proteins are 
positively charged and act as bridges 
between erythrocytes, causing them 
to clump them together. This leads to 
red blood cells becoming heavier and 
settling more quickly at the bottom of a 
test tube. 

The rate of sedimentation of red 
blood cells over time, usually over 60 
minutes, is the basis of the ESR test, 
measured in millimeters per hour (mm/
hr).1,2 Elevations in fibrinogen levels are 
not limited to inflammatory diseases 
alone, but also exist in conditions such 
as systemic infection, malignancy, dia-
betes or collagen vascular disease—all of 
in which inflammation is a byproduct.3

A unique distinguishing feature of 
the aforementioned plasma proteins is 
that many possess a long half-life and 
subsequently longer, amplified response 
time. As a result, ESR values will often 
have a slow initial rise, then slowly 

normalize, when compared with other 
acute phase proteins. This also allows for 
its use not only in the diagnosis of un-
derlying inflammatory conditions, but 
also in monitoring disease activity.2,4,5

ESR values naturally increase with 
age as well as in pregnant patients.6,7 
Due to these typical fluctuations of 
erythrocytes, the general calculation to 
determine the normal or reference range 
involves dividing the age—in number 
of years—by two for men, and the age 
plus 10 divided by two for women. 
Other factors contributing to abnormal 
ESR values include conditions that 
impact the quality and quantity of red 
blood cells in general, such as anemia, 
polycythemia and other erythrocyte 
hemoglobinopathies.3

CRP
This blood test is another way to mea-
sure inflammation in the body. Much 

Two blood tests can offer greater insight about whether an 
inflammation-causing eye condition is present. 

Provoked Proteins

By Bisant A. Labib, OD

THE ESSENTIALS

Uveitis, pictured here, is one ocular condition with marked inflammation, which would be 
indicated upon ESR or CRP testing.
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anodropper, Inc., an 
ophthalmic device 
company announced 

publication of “An Evaluation of 
the Efficacy and Safety of Timolol 
Maleate 0.5% Microdrops 
Administered with the 
Nanodropper” in the journal 
Ophthalmology. The 
Nanodropper® Adaptor has been 
shown to reduce eyedrop size by 
62% on average. A smaller drop 
extends the number of doses 
yielded per medication bottle (up 
to 100 drops/mL).
 

The study found that timolol 
microdrops had an improved 
safety profile in the form of less 
heart rate reduction yet did not 
significantly differ from 
conventional drops in intraocular 
pressure (IOP)-lowering efficacy.

Study Design
The study employed a 
prospective, non-inferiority, 
parallel, multicenter, single- 
masked, active-controlled,

LANDMARK CLINICAL TRIAL DEMONSTRATES 
POSITIVE IMPACT ON GLAUCOMA TREATMENT

A new study published in Ophthalmology concluded that timolol microdrops delivered with the 
Nanodropper® Adaptor appear to be as effective in ocular hypotensive action as conventional drops 
with improved resting heart rate and blood pressure stability.

N randomized trial design. 
Treatment-naïve subjects 
received either one commercially 
available drop (28 μL) or one 
microdrop (12.5 μL) of timolol — 
IOP, resting heart rate, and blood 
pressure were measured at 
baseline and 1, 2, 5, and 8 hours 
after administering the drop.

Findings
Nanodropper established IOP 
non-inferiority to conventional 
drops at three of four timepoints, 
and the average heart rate 
decrease with Nanodropper was 
around three beats per minute 
less than in the conventional 
drops group, meaning heart rate 
fluctuated less and thus remained 
more stable with administration of 
microdrops.

The conclusion supports the 
Nanodropper Adaptor as a tool for 
optimizing topical management of 
ophthalmic conditions, particularly 
in enhancing safety profiles and 
reducing waste.

Steger et al., 2024, Ophthalmology, https://doi.org/10.1016/j.ophtha.2024.03.012

Use discount 
code ROM10 
for 10% off 
your order

Bring Nanodropper to Your 
Practice
Thousands of eyecare clinics in 
the U.S., and tens of thousands 
of patients worldwide, are 
already utilizing the Nanodropper 
Adaptor.
 

Join the Nanodropper partner 
clinic network and the movement 
towards reducing the waste and 
cost of eyedrop medications 
while improving patient 
outcomes. As a partner clinic, 
you can utilize Nanodropper on 
in-office drops and dispense to 
patients for home medications.

nanodropper.com/ReviewOpt
pro@nanodropper.com
(507) 405-5676 ext.2

We are thrilled, albeit 
not surprised, by these 
encouraging results 
demonstrating the 
Nanodropper Adaptor’s 
capacity to improve 
patient safety.

-Jennifer Steger, PhD 
 CSO of Nanodropper
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like the basis of ESR, this measure-
ment relies on release of CRP by the 
liver in response to inflammation 
caused by infection, tissue injury or 
autoimmune diseases.8 

CRP is a pattern-recognition protein 
that is part of the acute phase of the 
innate immune response. It is produced 
in the liver in inflammatory conditions 
to assist in cellular processes such as 
complement bind-
ing and phagocyto-
sis, and potentially 
in the clearance 
of apoptotic cells. 
In contrast to 
ESR, CRP levels 
typically rise within 
a few hours of 
inflammation and 
decrease as the 
body heals.9 Additionally, the CRP 
level is proportional to the intensity of 
inflammation.3

There are two main types of CRP 
measurements. The first is standard, 
measuring the overall level of CRP 
in the blood. There is an additional 
high-sensitivity CRP that detects even 
minor CRP elevations, making it par-
ticularly useful for assessing cardiovas-
cular disease risk.10 

CRP levels are typically reported in 
milligrams per liter (mg/L) and can 
vary slightly depending on the lab 
with regards to the normal or reference 
range. Generally speaking, low CRP is 
classified to be below 10mg/L and is 
suggestive of minimal inflammation. 
Moderately elevated CRP is approxi-
mately 10mg/L to 20mg/L, indicating 
possible infection or inflammation, 
while highly elevated levels are usually 
above 20mg/L, suggestive of significant 
inflammation.11

Ocular Connection
Both ESR and CRP provide similar 
information, are relatively inexpensive, 
readily available and have low specifici-
ty. However, using both tests in tandem 
can offer the most clinical utility in 
diagnoses and monitoring of inflam-
matory disease processes. As previously 
mentioned, these two tests differ in 
peak measurement. CRP is initially 

elevated and serves 
as an acute marker 
for disease, typically 
within four to six 
hours; ESR often 
peaks later on, around 
24 to 48 hours. CRP 
will also normalize 
much quicker with 
treatment, whereas 
the ESR levels can 

take weeks, allowing for better long-
term disease monitoring.3

There are many ocular diseases in 
which inflammation is a key factor, 
potentially leading to abnormalities 
in these ancillary tests. The two most 
common and relevant clinical sce-
narios are temporal arteritis and uveitis. 
Elevations in ESR and CRP levels, 
for example, are often diagnostic for 
temporal arteritis or polymyalgia rheu-
matica in conjunction with the clinical 
picture.12

Uveitis is a manifestation of numer-
ous underlying systemic conditions, 
many of which would result in elevated 
ESR and/or CRP values. While uveitis 
in and of itself is inflammation, regard-
less of cause, studies have shown that 
first attacks of uveitis do not often lead 
to abnormal laboratory values. How-
ever, elevated levels of ESR and CRP 
suggest a systemic process causing 
uveitis. Further investigation has also 

attributed elevations in ESR to be due 
to autoimmune or collagen vascular 
disease etiologies, whereas abnormal 
CRP was more associated with trauma 
and infectious causes.3,13

When taken together, both ESR and 
CRP laboratory tests can be helpful 
in the clinical setting. Understanding 
the nuances of each test and why they 
are measured will give the clinician 
the highest yield in the diagnosis and 
monitoring of diseases with inflamma-
tory components. ■
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TABLE 1. SUMMARIZATION OF THE INTRICACIES BETWEEN BOTH TESTS
Laboratory Test Protein Interaction Timing Associated Conditions

ESR Red blood cell clumping with fibrinogen and 
immunoglobulin 

24 to 48 hour rise and slow normalization • Temporal arteritis 

• Uveitis secondary to infectious etiologies

CRP Release of CRP to aid in immune response Four to six hour rise and fast normaliza-
tion

• Temporal arteritis

• Uveitis secondary to autoimmune or collagen vascular 
disease 

Both ESR and CRP provide 
similar information, are 
relatively inexpensive, 
readily available and have 
low specificity.

THE ESSENTIALS | Provoked Proteins
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Patient Considerations
DR. AKPEK: What types of patients would benefit from autologous 
serum tears?

DR. MASSARO-GIORDANO: Most patients with varying degrees (mild 
to severe) of ocular surface disease can benefit. These are patients 
with conditions that range from dry eye due to autoimmune condi-
tions such as Sjögren’s syndrome, rheumatoid arthritis, and thyroid 
eye disease, etc., in addition to those with gra� -versus-host disease 
(GVHD), neurotrophic keratitis (NK), recurrent erosions, neuropathic 
pain, chemical burns, and Stevens-Johnson syndrome.

DR. LANG: Autologous serum eye drops (ASEDs) have very broad 
anti-inflammatory and regenerative properties, which give them a 
widespread application profile in eye care. I tend to reach for ASEDs 
in patients who have an inability to supplement their own cornea and 
ocular surface with the proper nutrients and growth factors found in 
healthy, natural tears. This includes many autoimmune patients, aque-
ous deficient dry eye patients, anyone with neurologic abnormalities 
(neurotrophic and neuropathic) of their cornea that may a� ect the 
supply of nerve growth factors and neurotrophins, as well as patients 
with other inflammatory corneal conditions including corneal ero-
sions, and even poor wound healing a� er injury or surgery.

DR. KARPECKI: The great thing about autologous serum is that it can 
be utilized for many patient conditions. The obvious is dry eye disease, 

especially keratoconjunctivitis sicca (KCS) and Sjögren’s syndrome 
KCS. But other conditions also benefit significantly, such as NK, limbal 
stem cell deficiency, neuropathic corneal pain, GVHD, and superior lim-
bic keratoconjunctivitis (SLK), to name a few.

DR. AKPEK: Autologous serum eye drops are particularly beneficial in 
healing punctate erosions or non-healing epithelial defects in the cor-
nea and for maintenance treatment for patients who make no tears, 
among other uses.

DR. AKPEK: How do your patients benefit from autologous serum 
tears?

DR. MASSARO-GIORDANO: O� en my patients report their eyes feel 
more comfortable a� er using autologous serum tears. The eyes look less 
irritated, and my patients are not using their artificial tears as o� en.

DR. KARPECKI: Most patients prefer serum tears over artificial tears 
for comfort. They like the fact that they are natural and derived from 
their own blood serum. And while patients experience the comfort of 
the drops upon instillation, the therapeutic benefits continue to help 
treat the disease.

DR. LANG: Patients benefit from a natural, biological therapeutic that 
is preservative-free and delivers the nutrients and biochemical sup-
port that their eye is unable to produce, or adequately produce. The 

Reaping the Benefits of 
Serum Tears In Practice
How leaders in ocular surface care are incorporating this important tool

Research has revealed the positive safety and e� icacy profile of autologous serum eye drops (ASEDs) and their ability to improve the 
signs and symptoms of ocular surface manifestations.1,2 Autologous serum eye drops have been shown to be particularly useful in 
patients who don’t improve su� iciently with first-line therapy.1,2

A number of studies reveal that autologous serum drops perform better than conventional eyedrops in improving ocular surface 
health and patient comfort.3-5 Significant improvements in tear stability, ocular surface vital staining scores, and pain symptom scores have been 
documented in patients treated with autologous serum compared to those treated with non-preserved artificial tears.6 Patients with chronic and 
severe ocular surface disease report a 58% decrease in Ocular Surface Disease Index (OSDI) score as a result of using autologous serum eye drops.7

As more eye care providers include autologous serum tears in their armamentarium of therapeutic agents, they will want to identify the 
right patient candidates to try the therapy and consider how best to incorporate autologous serum tears into existing treatment protocols. This 
panel of eye care leaders has successfully added autologous serum eye drops into practice, and o� ers clinical and practical considerations on 
optimally using autologous serum tears in eye care practice today.
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dosing schedule is also somewhat beneficial as the frequent instilla-
tion promotes hydrating e� ects as well.

DR. AKPEK: Autologous serum tears help optimally heal the patient’s 
ocular surface and restore the homeostasis of the corneal epithelializa-
tion process in this important segment of patients.

Prescribing Insights
DR. AKPEK: When prescribing autologous serum tears for dry eye, 
where do they fit into your treatment protocol?

DR. MASSARO-GIORDANO: They are the second step a� er the patient 
has tried artificial tears, immunomodulators, steroids, and more vis-
cous tears and or ointments.

DR. KARPECKI: With some conditions, such as Sjögren’s syndrome 
KCS, autologous serum tears are my initial or primary treatment. For 
other forms of dry eye, they become an option when corneal staining is 
not resolved with other drops. In these cases, I might begin with topical 
corticosteroids but if a� er one month I am seeing minimal resolution, I 
immediately start to add autologous serum tears.

DR. LANG: I find ASEDs lend themselves well when chronic and ongo-
ing therapy is needed. This is not typically a pulsed or flare treatment, 
but an ongoing supplement and supportive therapy for the ocular sur-
face. Many ocular conditions are chronic, and “cure” is not a common 
word in my clinics (unfortunately). In these cases, ongoing therapy with 
ASEDs makes a lot of sense. I also find myself discussing ASEDs more 
once the initial presentation is stabilizing but not resolving. It’s a good 
option to keep the healing going.

DR. AKPEK: I follow the TFOS DEWS II guidelines in that we use a sliding 
scale to first address environmental factors, followed by preservative-free 
over-the-counter drugs, then prescription drugs, and treatments specifi-
cally for meibomian gland dysfunction. If the patient continues to exhibit 
corneal epithelial fluorescein staining despite the previous interventions, 
I find that autologous serum tears are o� en highly e� ective at this stage 
in alleviating symptoms and promoting healing of the ocular surface.

DR. AKPEK: How do you determine what concentration to order? How 
many times per day are your patients using autologous serum tears?

DR. MASSARO-GIORDANO: Studies vary. I do 50% 4x daily, although 
some other practitioners do 20% 6-8x daily, based on the significant 
e� ect that 50% concentration has had in several studies.1

DR. KARPECKI: It depends on the condition. For most dry eye patients, 
I typically begin with 20% or 25% concentration. However, if I’m deal-
ing with NK or GVHD, I typically begin at 40% or 50%. I recommend 6 
drops per day spaced out about every 2 hours while awake. Once the 
condition is showing improvement, patients may taper down to QID. 
However, many patients tell me that 6 times per day works best for 
them and continue with that dosing long-term. The 20% concentra-
tion, when the condition allows for it, enables the patient to obtain an 
ample amount of autologous serum drops.

DR. LANG: In general, much of the clinical research around ASEDs uti-
lizes 20% serum,8 although concentrations up to 100% have been used. 
Twenty percent tends to be the starting point as it mimics the concentra-
tions of biologically active components in natural tears. I start with 30%, 
6-8x per day, every 2 hours during waking hours, for most conditions.

DR. AKPEK: There’s no evidence-based answer to these questions. It’s 
based on experience. I believe that putting too many drops on the eye 
surface is detrimental, especially to meibum- or mucin-deficient dry 
eye patients. I would rather deliver the same amount of nutrients using 
a less frequent regimen, so I use 50% concentration and have patients 
use it only 4x a day. Usually, these patients also wear some kind of ther-
apeutic contact lens. If that is the case, I ask them to place a couple of 
drops into the reservoir of the contact lens as well, so they use even 
less, maybe 2 or 3x a day.

Management of the Patient 
Using Serum Tears
DR. AKPEK: How long do you keep your patients on autologous se-
rum tears?

�����������������������������
����
By Esen Karamursel Akpek, MD

A 63-year old female patient with Sjogren’s disease-related dry eye presented for cataract 
surgery evaluation. Slit-lamp examination demonstrated signifi cant corneal punctate erosions 
highlighted with topical fl uorescein.
The patient, who had been on topical cyclosporine drops and over-the-counter preserved arti-
fi cial tears for several years prior to presentation, was advised to switch to preservative-free 
artifi cial tears, and increase the topical cyclosporine drops from 2 to 4x daily. In addition, infe-
rior permanent tear duct plugs were inserted and autologous serum tears at 50% concentration 
4x daily were added to the regimen.
Eight weeks into the new treatment using autologous serum tears, slit-lamp appearance of the 
corneal fl uorescein staining demonstrated signifi cant improvement.

Slit-lamp examination demonstrated signifi cant corneal punctate erosions highlighted with topical fl uores-
cein (top). Eight weeks into the new treatment using autologous serum tears, slit-lamp appearance of the 
corneal fl uorescein staining demonstrated signifi cant improvement (bottom).
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DR. KARPECKI: For most patients, especially those with KCS, GVHD, 
neuropathic pain, etc., autologous serum tears are a lifetime medication, 
unless their lacrimal glands somehow can improve on their own. When 
treating conditions like NK, mild/moderate LSCD, or SLK, patients can dis-
continue use once the condition has improved or resolved.

DR. LANG: This is definitely a marathon, not a sprint. I suggest patients 
take ASEDs for 6 months before deciding to continue therapy. I hope for 
some improvements around 3 months but typically stay the course for 
6 months. If we are seeing improvements, I usually continue therapy 
with ASEDs for the foreseeable future.

DR. MASSARO-GIORDANO: I keep them on for 3-6 months depending 
on severity and response. I may repeat the cycle 1-2x a year. Cost is 
an issue so I will usually give patients prescription drops in the winter 
months when dryness may be worse.

DR. AKPEK: What do you look for at follow up to determine whether 
autologous serum tears are an e� ective therapy?

DR. MASSARO-GIORDANO: I look for subjective improvements on 
questionnaires, in addition to objective signs, i.e., corneal stain with 
fluorescein and conjunctival stain with lissamine green, as well as over-
all conjunctival hyperemia.

DR. KARPECKI: I look at corneal and conjunctival staining, and also 
monitor osmolarity. An improvement in either indicates they are work-
ing. I don’t expect symptoms to improve until I’ve improved the ocular 
surface and provided a homeostatic tear environment. At that point 
the nerves begin to normalize and symptom improvement follows. 
Most patients are encouraged by the improvement in signs knowing 
that symptom resolution may lag. Fortunately, autologous serum tears 
are very comfortable as a drop, which helps the patient while their dry 
eye disease continues to improve.

DR. LANG: I evaluate symptoms by using a symptom survey (typically 
SPEED) although other surveys, such as the Ocular Pain Assessment 
Survey (OPAS), may have more merit when treating neuropathic eye 
pain. Regarding clinical signs, corneal and conjunctival staining, tear 
break-up time, conjunctival erythema, and visual acuity are all mea-
sures I lean on.

Practical Guidance
DR. AKPEK: How do you present autologous serum tears to your pa-
tients?

DR. MASSARO-GIORDANO: I simply state that I feel that they will 
benefit from this treatment and, unlike artificial tears, serum tears 
contain growth factors and proteins that may indirectly help with 
inflammation and promote healing. I explain that the serum facil-
itates the repopulation of epithelial cells on the surface of the eye.

DR. KARPECKI: It is an easy recommendation in dry eye and other 
advanced ocular surface disease conditions because I explain how, for 
example, this autoimmune disease has damaged the patient’s lacrimal 
glands. These glands once served to take the serum from their blood to 
make tears but they can no longer do that, so we will have their blood 
drawn and use the serum within it to make their own personalized 
tears. I then discuss how this will typically lessen or eliminate the need 
for artificial tears, which is a cost savings, and how autologous serum 
tears are typically more comfortable than artificial tears, are a natural 
biologic, and are far more e� ective. From there I discuss how tears and 
medications can cost over $100 per month and patients o� en nod in 
agreement. I then state that this option will o� set much of that and 
although the cost is similar, autologous serum tears are far more e� ec-
tive and biocompatible having come from their own serum.

DR. LANG: I usually review how patients’ eyes are unable to produce 
the necessary nutrients that their ocular surface needs to stay healthy 

Vital Tears are prepared in a medical laboratory using validated safety pro-
cedures and delivered throughout the US. Vital Tears autologous serum eye 
drops can be obtained in as little as 48 hours from the patient’s blood draw.

�����������������������
By Giacomina Massaro-Giordano, MD

A 57-year-old female and former LASIK patient presented to the clinic with 
Sjögren’s syndrome, herpes keratitis, NK, and allergic conjunctivitis. She was 
prescribed autologous serum tears, anti-infl ammatory medications, and a 
mini-scleral lens. The patient returned for follow up after fi ve weeks of treat-
ment. Staining showed that the corneal surface was much smoother with sig-
nifi cantly less punctate staining.

These photos show staining of the patient’s ulcer before (top) and after (bottom) treat-
ment with serum, anti-infl ammation medications, and a scleral lens. Note the improve-
ment of stain in the second set of photos.
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because of their disease state and explain that many of the healing 
components of tears are the same as blood. By utilizing this natural 
therapy, we can harness the power of the patient’s own blood in a drop 
form to help the eye and rehabilitate the ocular surface.

Even though autologous serum tears have been around for many years 
and proven to be safe and e� ective, insurance companies do not pay 
for them. This doesn’t surprise most patients because many are used 
to getting denial letters and prior authorization forms for everything 
from antibiotics to cold medicine. Compared with some of the other 
therapeutic options in this space, cost is usually not too much of a 
shock to the patient.

DR. AKPEK: If patients still have significant corneal, or central corne-
al, staining a� er having tried environmental modulations, over-the-
counter eyedrops, and prescription medications, then I will bring it up 
to them. Most of my patients are referrals and have talked to people 
who are on serum tears; they usually come in asking for them. Or when 
I bring it up, they usually say, “Oh okay. I heard about them.” So it’s not 

very di� icult for me to explain that they are going to take eye drops 
made out of their own blood. In general, dry eye patients are pretty 
educated, and they understand how autologous serum tears can help 
heal the surface vs. just artificial tears.

DR. AKPEK: How does your practice order/source autologous serum 
tears for your patients?

DR. MASSARO-GIORDANO: I have used various compounding com-
panies in the past but now use Vital Tears, a national company with 
numerous labs and a mobile phlebotomy service to aid in collection.

DR. KARPECKI: Vital Tears is a national outfit that provides incredible 
customer service and uses trained phlebotomists, the highest level of 
care and safety, and a sterile environment to process the serum tears. 
They are experts at this. They can also do the blood draw from the pa-
tient’s home or o� ice, o� ering convenience for busy people. And they 
have renewal plans, which makes it easy to follow and maintain your 
supply of serum tears.

DR. LANG: I utilize Vital Tears for all my ASEDs orders. Their program 
and organization streamline my sta� ’s workflow and make the process 
easy for both doctor and, more importantly, patient.

1. Semeraro F, Forbice E, Braga O, et al. Evaluation of the effi cacy of 50% autologous serum eye drops 
in different ocular surface pathologies. Biomed Res Int. 2014;2014:826970.
2. Soni NG, Jeng BH. Blood-derived topical therapy for ocular surface diseases. Br J Ophthalmol. 
2016 Jan;100(1):22-7.
3. Noble BA, Loh RS, MacLennan S, et al. Comparison of autologous serum eye drops with conven-
tional therapy in a randomised controlled crossover trial for ocular surface disease. Br J Ophthalmol. 
2004 May;88(5):647-52.
4. Celebi AR, Ulusoy C, Mirza GE. The effi cacy of autologous serum eye drops for severe dry eye 
syndrome: a randomized double-blind crossover study. Graefes Arch Clin Exp Ophthalmol. 2014 
Apr;252(4):619-26.
5. Urzua CA, Vasquez DH, Huidobro A, et al. Randomized double-blind clinical trial of autologous se-
rum versus artifi cial tears in dry eye syndrome. Curr Eye Res. 2012 Aug;37(8):684-8.
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Ophthalmologists and optometrists have offered serum tears to patients 
with ocular surface conditions for over 30 years, but access has been lim-
ited to this important therapy. With Vital Tears, eye care providers and their 
patients now have access to:

• Rapid serum drop delivery
• Convenient blood draw options
• Affordable payment options
• Superior customer service

���
�	������������������������������������
By Paul Karpecki, OD

A 78-year-old female was referred to the clinic for severe dry eye. She was an avid reader and had 
not been able to read for over a year. Her current medications included artifi cial tears every one to 
two hours and erythromycin ointment twice daily. 
The patient was diagnosed with keratoconjunctivitis sicca (KCS) and superfi cial punctate keratitis 
(SPK). A lab test for Sjogren’s Syndrome was ordered and later returned positive. 
Steroid drops, preservative-free artifi cial tears, vitamin A ointment, and nutritional supplements pro-
vided minimal improvements. She was then prescribed serum tears at 20% concentration twice daily. 
Six weeks later, she reported a noticeable improvement in symptoms.

For additional cases, see 
https://info.vitaltears.org/case-studies

The patient presented with grade 3+ corneal staining and a relatively low tear meniscus height (top). At the fi nal 
exam, signifi cantly reduced staining and  normal tear meniscus height were observed (bottom).
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M
any practitioners panic when 
they see a child on the sched-
ule. Have no fear! Children are 
often easier to examine than 

adults once you get some practice under 
your belt. Getting comfortable with 
examining them allows practitioners to 
serve an important need in the medical 
community. It is crucial to perform eye 
examinations on children to ensure their 
visual system is properly developing. 
Visual acuity, stereopsis and oculomotor 
skills develop rapidly throughout child-
hood. It is critical to catch any potential 
barriers to normal visual development as 
early as possible. � e American Opto-
metric Association (AOA) recommends 
a child’s � rst eye exam occur between 
six to 12 months of age. Subsequentially, 
asymptomatic or low risk children should 
be seen at least once between three 
and � ve years of age and before begin-
ning � rst grade. Annual eye exams are 

recommended for all children between 
ages six and 18.1 � is can also help build 
your practice, as many parents and other 
family members will often seek care from 
you once you have successfully examined 
their child.

� roughout a child’s development 
there are key visual milestones that op-

tometrists look for, which are re� ected in 
our chosen examination procedures. An 
eye exam on an infant will be very di� er-
ent than the eye exam we perform on a 
typical schoolchild. During the initial eye 
exam between six and 12 months of age, 
be concerned about signi� cant abnor-
malities in the visual system such as high 

How to Perform a Peds Exam 
in Under Five Minutes

Have no fear. Learn the keys to examining pediatric patients for the generalist optometrist.
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refractive error, binocular vision disorders, 
strabismus or presence of ocular disease. 
These examinations are completely objec-
tive and generally very short, focusing on 
retinoscopy, cover test, pupil and extra-
ocular muscle function and anterior and 
posterior segment health. In toddlers and 
preschoolers, we can begin getting some 
subjective feedback. The exam will still 
mainly consist of objective measurements 
and ensuring the child’s visual develop-
ment is appropriate for their age. When 
examining school-aged children, we need 
to ensure they are meeting the visual 
demands required for school. This should 
include a full assessment of refractive er-
ror, binocular vision and ocular health.

Keep It Fun
Eye exams on children need to be fast 
paced and fun! The more fixation targets 
you can acquire, the better. Switching the 
target frequently increases child engage-
ment and move the exam along faster, 
as well as ensuring that the patient is 
focusing on it. Fixation toys do not need 
to be an expensive investment. A simple 
rubber duck can be used as a fixation 
target on your transilluminator. Spinning 
light toys and finger puppets from local 
toy stores are very useful as well. Small, 
detailed stickers work well to create fun 
accommodative targets for patients. Nail 
stickers or small stickers can be placed 
on popsicle sticks and contain the perfect 
amount of fine detail to act as an ac-
commodative target. Kids YouTube or a 
favorite television program or movie on a 
device can serve as an excellent tool dur-
ing retinoscopy. During the ocular health 
evaluation, a parent or assistant can hold 
a phone or tablet at different locations 
to direct fixation and allow you to easily 
examine your patient.

An investment in some additional 
equipment might ensure a successful 
pediatric examination. When examin-
ing young children or patients with 
developmental disabilities, Snellen or 
ETDRS targets are often not ideal for 
measuring visual acuity because they rely 
on letter recognition. Teller Acuity Cards 
use a forced choice preferential looking 
technique and are a quick way to evaluate 

visual acuity in infants and very young 
children. Teller cards are commonly 
used in patients less than one year of 
age, but may be used to evaluate acu-
ity in children 36 months and younger, 
and also older children or adults with 
developmental disabilities.2 Cardiff cards 
contain vanishing optotypes of familiar 
shapes and are ideal for children ages one 
to three, who may not attend to the grat-
ings on Teller cards.3  The technique for 
testing acuity is forced choice preferential 
looking and the test can be performed at 
50cm or one meter. 

Using Lea symbols or an HOTV 
chart can be helpful for testing children 
ages three to seven years. Lea symbols 
consist of four calibrated shapes that are 
easily recognized by most children. A 
matching card or matching puzzle helps 
with testing acuity in children who are 
shy or do not know their letters. HOTV 
testing also uses a matching card, which 
allows for testing even in children who 
do not know their letters. The Vision 
in Preschoolers study group found that 
both Lea and HOTV can be used in 
most three- to five-year-old children, 
but three-year-old children had more 
difficulty with the HOTV chart.4 Both 
Lea and HOTV charts are commonly 
included in electronic acuity chart pro-

grams making them easy to use in most 
clinics.

Stereoacuity is a useful test in pedi-
atric eye examinations because you can 
gain insight into different aspects of the 
child’s visual system with one test. When 
evaluating stereoacuity, it is important to 
remember that a random dot stereogram, 
or global stereopsis test, requires the pa-
tient to be bifoveal to appreciate the ran-
dom dot shape. Local or lateral disparity 
stereopsis tests, such as the Wirt circles 
or the fly test, have monocular cues, so 
even patients with constant strabismus 
(or patients who are not bifoveal) can of-
ten correctly identify some of the coarser 
degrees of stereopsis in this test. Random 
dot stereopsis can be reliably tested even 
in young children. 

Most preschool aged children 
without strabismus or a high degree of 
uncorrected refractive error or unequal 
visual acuity are able to successfully 
complete the test, demonstrating that 
the child has normal binocularity (no 
constant strabismus) and likely does 
not have high degrees of uncorrected 
refractive error or poor acuity in one or 
both eyes.5,6 Stereoacuity develops in the 
first six months of life, and most children 
between five and six months of age have 
been shown to have stereopsis.7 

Using a variety of fixation targets helps engage the patient.
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The Pediatric Assessment of Stere-
opsis with a Smile (PASS) test is an 
excellent tool to assess stereoacuity in 
young children. This test can easily be 
administered by the doctor or support 
staff and uses a preferential looking 
technique, which makes it easier when 
testing younger children.8 The Preschool 
Stereo test has a matching card, which 
makes it easy to test preschool aged 
children, and the Randot butterfly has 
a large stereopsis butterfly target and is 
also easy to use in young children. It is 
helpful to prompt the child to look for 
the smiley face that is “popping out,” and 
there is a demonstration card available to 
help small children know what they are 
looking for. 

Many parents seek care because they 
are concerned their child may have a 
color vision defect. In younger children, 
traditional measures of color vision can 
be cumbersome and time consuming. 
The Color Vision Testing Made Easy 
(CTVME) is a much more suitable test 
for them. It consists of child-friendly 
shapes, can generally be completed in 
60 seconds or less and can accurately 
identify color vision deficits in children 
as young as five years old.9 Color vision 

defects are commonly worrisome to par-
ents. It is important to counsel parents 
that while colors may not appear normal 
to their child, it should not have severe 
implications for quality of life, but some 
limitations—such as career limitations— 
may exist. 

Testing Sequence
Children have limited attention spans 
so the key to successfully examining 
this population is to keep the exam 
moving quickly and prioritizing certain 
exam elements. Unlike traditional eye 
exam sequencing, in infants and young 
children, visual acuity is not the first test 
to be completed. Visual acuity can be a 
challenging test, and it may be frustrat-
ing for the child. Additionally, some 
children may become upset when an 
eye is occluded during monocular acuity 
testing. For this reason, we recommend 
the following examination sequence 
for young children: entrance testing 
(confrontation visual fields, extraocular 
motility and pupil function), Hirschberg 
testing, stereopsis testing, color vision 
testing, retinoscopy, visual acuity, IOP 
and dilated fundus evaluation with 
cycloplegic refraction. 

Depending on the child you are 
working with and their age, it may 
not always be possible to complete the 
entire exam in one visit. Do not be 
afraid to suggest completing the exam 
on a separate visit if you notice a child 
is becoming agitated or upset. Parents 
are usually understanding and willing 
to bring the child back to get accurate 
testing data. When scheduling young 
children, it is also important to avoid 
nap time or meal time when possible. 

 In older children, ages six to 13, the 
exam sequence is similar to an adult 
exam, with the addition of binocular 
vision testing. Screening school-aged 
patients for binocular vision disorders is 
important, and even patients who do not 
have symptoms consistent with a bin-
ocular vision disorder should have basic 
screening, as most children do not realize 
their symptoms are associated with their 
eyes or may avoid near work to avoid 
symptoms. 

Case History
To maximize children’s attention in the 
exam room, it is best to have parents fill 
out information on developmental and 
academic history prior to the examina-
tion. There are some important mile-
stones in development you would like 
to inquire about with parents (Table 1).

The College of Optometrists in 
Vision Development Quality of Life 
survey can also be used as a screening 
tool prior to examining children ages 
six and up. It has been found to be a 
reliable screening tool to identify visual 
symptoms in children who may have a 
vision disorder.10 

Refractive Error Assessment 
When examining children, place greater 
emphasis on objective testing measure-
ments. Retinoscopy is crucial to look for 
the presence of a significant refractive 
error or anisometropia and to deter-
mine if the patient has a significant 
or amblyogenic refractive error (Table 
2). In younger children, ages four and 
younger, subjective refraction is not 
possible, so retinoscopy results are used 
for prescribing glasses. Children have 
a very active accommodative system, 
which can make determining refractive 
error challenging. During dry retinos-
copy, using videos at distance will help 
to control accommodation. 

Once you have obtained a solid 
retinoscopy, trial frame the prescrip-
tion and check ocular alignment and 
any binocular vision testing through 
the trial framed prescription. In very 
young children, it may be difficult to get 
a corrected visual acuity during the first 
visit (it’s more a bonus, if possible!), and 
these patients will likely have to return 
for a follow-up exam. A cycloplegic 
refraction is also essential to determine 
accurate refractive error, and is recom-
mended for all new pediatric patients.1  

Binocular Vision Assessment  
Many children with binocular vision 
issues will not report traditional 
symptoms to a practitioner during case 
history. More often than not, children 
have been used to seeing the world one 
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Table 1. Child Case History Questions
Developmental

Birth History •  Was the child born full-term or 
premature? 

• What was the child's weight at 
birth? 

Milestones •  When did the child first walk? 

• When did the child first crawl? 

•  When did the child say their first 
single word? 

Academic

Performance • Is the child performing on grade 
level? 

• Is the child's reading performance 
on grade level?

Visial efficiency •  Does the child have difficulty 
copying from the board? 

•  Does the child have poor 
handwriting? 

•  Does the child have difficulty 
copying from the board? 
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way for their entire lives, and they may 
not know this is abnormal. For this 
reason, it is imperative that a binocular 
vision assessment is performed on 
all children. To maximize efficiency 
considering the limited attention 
span in pediatric patients, we want to 
choose binocular vision tests that will 
give us the most bang for our buck. 
At a minimum, we need to make 
sure we have assessed vergence ability 
and amplitude, oculomotor skills and 
accommodation amplitude, facility and 
posture. Although this seems like a lot 
of testing, with practice a good binocular 
vision screening can be performed very 
quickly. 

Accommodative amplitudes give us 
information about our patient’s ability to 
stimulate accommodation. Donder’s pull 
away amplitude testing can be viewed 
as a fun game for kids. Ask the patient 
to tell you when they can first see the 
mystery letter or shape as you pull the 
fixation target away from the patient’s 
eye monocularly. 

A minimum accommodative ampli-
tude for each child can be calculated 
using Hofsteder’s formula, 15-0.25(age). 
An amplitude that is 2D below this 
value is considered abnormal.11 Pos-
ture of accommodation can be quickly 
evaluated using the Monocular Estima-
tion Method (MEM) retinoscopy. This 
technique can be used even in young 
children who cannot read and may be 
unable to do other tests of accommoda-
tion. Binocular accommodative facility 
(BAF) using ±2.00 flippers is another 
great test for screening for binocular vi-
sion disorders because it probes both the 
vergence and accommodative systems. 

If a patient can successfully perform 
BAF, they have good ability to converge, 
diverge, stimulate and relax accommoda-
tion. If BAF is abnormal, performing the 

monocular version of this test (MAF) 
helps to determine if your patient has an 
accommodative dysfunction. This test is 
performed monocularly, so it isolates the 
accommodative system. An abnormality 
found during amplitude, MEM or BAF 
testing can be further probed at a follow-
up binocular vision evaluation. 

Stereopsis can be administered as 
a preliminary test prior to refractive 
error assessment. If the child did not 
perform well on this test, or if a sig-
nificant refractive error is detected on 
retinoscopy, repeat the test with the trial 
frame refraction to see if there are any 
improvements. 

To assess binocularity, cover test and 
near point of convergence should be 
performed on all patients. Don’t forget to 
use your fun fixation targets to make this 
an engaging activity. Based on the cover 
test value obtained, it is worthwhile to 
ensure your patient has the vergence 
ranges needed to compensate for their 
phoria and meet their visual demand. 
For patients presenting with an eso pos-
ture, perform base-in vergence ranges, 
and, for exo posture patients, perform 
base-out vergence ranges to screen for 
any binocular vision issues. 

Step vergence ranges using your prism 
bar in free space are efficient and typi-
cally work better than smooth vergence 
range testing in this population. Ad-

ditionally, step vergence range testing 
allows you to make objective assessments 
of the patient’s break and recovery that 
cannot be seen in the phoropter. This 
allows testing even in patients that have 
difficulty giving a subjective response. 
Sheard’s criteria suggests that a patient 
should have double their phoric value in 
reserves to maintain comfortable bin-
ocularity.12 If a binocular vision issue is 
suspected, further testing of all distance 
and near vergence ranges and vergence 
facility is recommended at a follow-up 
visit.

Oculomotor skills can be grossly 
assessed during extraocular motility 
testing as a part of your preliminary 
workup. When eye tracking is indicated 
as a concern based on the case history 
or screening assessments, an NSUCO 
saccades and pursuits test can allow for 
a quantitative assessment. This can be 
performed at the initial examination or 
at a follow-up.   

A quick assessment of accommoda-
tion, oculomotor skills and vergence is 
recommended at any initial evaluation. 
If any testing comes back abnormal, 
consider bringing the patient back or 
refer to a colleague for a more extensive 
binocular vision workup. Additionally, 
if the patient has a significant refractive 
error that is being corrected for the first 
time or a significant change in refractive 

Teller acuity (preferential looking) performed on an infant.

Table 2. Amblyogenic refractive errors
Isoametropic Anisometropic

Astigmatism ≥2.50D ≥4.0D

Myopia ≥6.0D ≥3.0D

Hyperopia ≥4.0D ≥1.0D
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error, a follow-up visit after the patient 
has been wearing the prescription for 
at least two weeks is recommended to 
evaluate the binocular vision system. 

Takeaways
When a red � ag presents itself, make 
sure to bring the patient back for a more 
extensive binocular vision examination 
or refer out as appropriate. It is bene� -
cial to know the local doctors in your 
area to refer to. It is crucial to know 
local pediatric ophthalmologists to refer 
to for ocular diseases. If you are not in 
a practice setting that is able to o� er 
vision therapy, use the “locate a doctor” 
feature on the website for the College 
of Optometrists in Vision Develop-
ment to � nd optometrists in your area 
to refer to. An excellent reference book 
is Applied Concepts in Vision � erapy by 
Leonard Press. 

All optometrists can examine a child 
e�  ciently with the right tools and 
practice. Access to vision care for young 
patients is important, and providers 
that are comfortable examining chil-
dren are always in demand. Examining 
pediatric patients can be both reward-
ing and practice building. ■
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Fixation target displayed on 
transilluminator, which can be ideal for 
performing Hirschberg and pupillary 
testing. 
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A
s frontline eyecare providers, 
optometrists are tasked not only 
with diagnosing and manag-
ing various conditions, but 

also understanding and addressing 
the unique challenges faced by their 
patients. Glaucoma, a condition with a 
host of potential hurdles from psycho-
logical impacts and financial burdens 
to treatment adherence and lifestyle 
adjustments, is a perfect example of the 
important role ODs play in the overall 
health and quality of life of their 
patients. 

Optometrists hold the key to man-
aging the clinical aspects of glaucoma, 
and at the same time, fostering a sup-
portive and empowering journey for 
those affected by it. In this article, we 
delve into the multifaceted challenges 
that glaucoma patients encounter, 
offering insights to help ODs provide 
tailored care and support as well as 
strategies and practical advice to im-
prove the patient experience.

Contending With a 
New Diagnosis
Any medical condition comes with a 
variety of difficulties; however, a glau-
coma diagnosis—a disease that causes 

irreversible vision loss—is particularly 
challenging for patients.

“Initially, as with the diagnosis of 
any chronic illness, I think there is de-
nial, fear and uncertainty,” says Danica 
Marrelli, OD, clinical professor at the 
University of Houston, while noting 
that this is especially true with a condi-
tion like glaucoma, which often has no 
symptoms at the time of diagnosis. “It 
can be hard for patients to believe that 
they have it. They hear glaucoma and 
think, ‘I’m going blind.’ They can shut 
down and not really be able to hear or 
process what you are telling them, at 
least at first.”

The emotional toll of living with a 
chronic condition should not be un-
derestimated, and glaucoma can have 
a significant psychological burden on 
patients. A strong support system will 
be a key component of success, and 
that begins with the eyecare team.

Optometrists can offer empathy, 
support and access to resources to help 
patients navigate these emotional chal-
lenges. Delivering information should 
be done confidently and compassion-
ately, says James Fanelli, OD, founder 
and director of the Cape Fear Eye 
Institute in Wilmington, NC. “Look 
your patients in the eye and give them 
the one-on-one attention that shows 
you are invested in their care.”

When first diagnosing a patient with 
glaucoma, it is important to give them 
time to digest the news, says Andrew 
Rixon, OD, who practices at the Lt. 
Col. Luke Weathers, Jr. Medical VA 
Center in Memphis. “We need to ac-
knowledge how they are feeling in that 
moment and be careful not to share 
too much information all at once. It 
takes time and you have to build their 
trust, help your patients feel empow-
ered and make sure they know that this 
is a team effort, and you are available 
to answer any questions.”

Dr. Marrelli tries to provide infor-
mation about glaucoma in little “bites” 
using relatively simple terms. “I don’t 
avoid the word ‘blindness,’ but I put 
it in perspective,” she explains. “This 
is especially important for those who 
have mild disease. I might say some-
thing like, ‘untreated glaucoma can 
lead to blindness, but we’ve detected 
yours very early. If we are able to 
control your eye pressure, I think you 
have a very good chance of keeping the 
vision that you have.’”

It is also important to help patients 
understand the link between intra-
ocular pressure (IOP) and glaucoma, 
she notes. “I usually tell them that we 
have three ways to lower IOP: drops, 
laser and surgery. If surgery is not 
something I’m considering right away, 
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I usually put that to the side (‘we don’t 
need to talk about surgery right now; 
we’ll talk about it later if we need to’).”

Taking a straight-forward yet en-
couraging approach can help patients 
faced with a daunting diagnosis. 
“Glaucoma is a lifelong disease that 
has a significant impact on daily life,” 
says Marcus Gonzales, OD, clinical 
associate professor at the University 
of Houston. “As optometrists, it is 
important to provide both medical 
and emotional support. Our patients 
are looking to us for guidance—be 
reassuring. When communicating with 
them, acknowledge the impact of this 
diagnosis while also discussing their 
options for adapting their lives to it 
and transitioning to management.”

From the start, Dr. Marrelli reminds 
her patients that they also have a role 
to play in management. “I can make 
recommendations about the best way 
to lower IOP, but they have the day-
to-day role of using their medication,” 
she says. “I talk about the importance 
of not only keeping up with eye drops, 
but also keeping up with appoint-
ments. I let them know that initially 
there will be quite a few visits, but 
often those start to spread out once 
things stabilize.”

When discussing a glaucoma diag-
nosis for the first time, Dr. Marrelli 
always ends by asking the patient what 
questions they have. However, she 

notes, they often feel too overwhelmed 
to have questions. “I tell them to keep 
a notebook and jot down questions as 
they come up and to bring the note-
book with them to the next appoint-
ment so that we can discuss them,” she 
says. 

“Finally, I try to go back and revisit 
these things on subsequent visits. 
The ‘information dump’ or telling 
them everything the first time can be 
overwhelming, so I’ll do a little at first 
and add/clarify at subsequent visits.”

Treatment 
Adherence & Costs
Compliance with treat-
ment regimens poses 
a significant challenge. 
However, fostering 
open dialogue, ad-
dressing concerns and 
providing practical 
strategies can help 
improve adherence. 

“The first step is to 
develop a good doctor-
patient relationship,” 
notes Dr. Fanelli, 
while emphasizing the 
importance of creat-
ing trust with patients. 
“This becomes more 
of a psychological 
approach rather than 
a medical approach. 

Different people are motivated by dif-
ferent things. Find something you can 
relate to them with then use it to help 
gain their trust.”

Several factors can contribute to low 
treatment adherence, including side 
effects, high costs, denial or avoidance 
and a lack of understanding. Remem-
bering to take medications at the 
correct times can also be challenging, 
especially for elderly patients. Educa-
tion and open lines of communication 
can help mitigate some of these factors, 
notes Dr. Gonzales. 

Photo: Andrew Rixon, OD

Fig. 1. Demonstrating to patients how their disease is progressing/remaining stable by showing them the actual resources we use to 
determine treatment success/failure can take some of the mystery out of the process and generate talking points that can help reinforce 
their knowledge of how their glaucoma is evolving. 

Photo: M
arcus Gonzales, OD

Fig. 2. Optic nerve head photo OS of a 59-year-old Black 
female with a notch noted along the inferior temporal 
neuroretinal rim with an associated nerve fiber layer wedge 
defect. 
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“Side e� ects are a common reason 
patients stop their medication, and 
they should be addressed from the 
start,” he says, while underscoring the 
value of patient education. “It is im-
portant that your patients aren’t caught 
o�  guard, and this also helps build 

trust—another key aspect of treatment 
adherence.”

Dr. Marrelli recommends using 
open-ended questions when asking pa-
tients about their medication use (e.g., 
“tell me how you use your drops” rather 
than “are you using your drops?”).

“Use language that normalizes 
missing drops. ‘No one is perfect… ev-
eryone misses a dose now and then… I 
need to know how you are using your 
medications so I can make the best 
decisions about the next steps in your 
care,’” she says. 

G L A U C O M A PAT I E N T E X P E R I E N C EFeature

An OD Patient Perspective on Glaucoma Management

Having the opportunity to manage glau-
coma both as a clinician and a patient 

has afforded me a connection to experience 
challenges patients face with the condition 
and come up with logical solutions based on 
my clinical knowledge. I would like to share 
my personal experience in the hope that this 
perspective may help other clinicians and 
patients with their glaucoma management 
and success. 

Currently, my glaucoma is being managed 
medically with drops, so my focus will be on 
what I have found helpful to facilitate this 
form of management. What I have deter-
mined to be most critical in long-term drop 
tolerance has been employing lid hygiene. 
I usually apply my drops about 10 minutes 
apart (the package inserts advise at least 
five-minute intervals). Drops typically leave 
a residue on the eyelids and the skin of the 
eyelid is very thin and sensitive. About 10 
minutes following my final drop instillation 
at each session, I use a clean damp wash-
cloth to gently remove any residue from my 
lids, especially the lower lids and canthi; this 
has made a tremendous improvement in my 
tolerance. Prior to appreciating this, I was 
experiencing an increasing degree of inferior 
periorbital inflammation, which I thought 
might eventually cause my medical treat-
ment to fail.

Another approach to consider is using lid 
cleansing pads for this purpose. I am careful 
with the washcloth so I do not get any liquid 
in my eye, and this should hold true with any 
cleansing method. The washcloth is wrung 
out, so it is just damp and not dripping 
liquid.

I highly recommend taking a moment 
when prescribing any eye drop to ask the 
patient if they know how to instill it. In my 
personal experience, holding the dropper 

bottle perpendicular to the eye, preferably 
in a supine position, while gently pulling 
down the lower lid to form a pocket gives 
the most ideal approach. Then, I close the 
eyelid and move my eye behind it for at least 
15 to 30 seconds. Placing an index finger 
with a clean tissue at the outer canthus to 
prevent the drop from dripping down the 
cheek is sometimes helpful. Instruct patient 
to always wash their hands before this 
process. If a supine position is not feasible, 
they should lean the head back to the degree 
possible and keep the dropper vertical.

Having to instill eye drops once or 
twice a day is seemingly a simple task to 
remember, but I have learned to appreciate 
that this is far from reality. What I have 
found most useful is using a phone app as 
a reminder. I have used the Medisafe app 
for years and it has become crucial to my 
compliance. It allows you to set individual 
daily time notifications for each medication 
and you must interact with the app to show 
that the medication has been taken. There 
are several other apps like this available, 
and I feel they are invaluable for good 
management.

Keeping dropper bottles intact and clean 
is important; I have found prescription pill 
bottles with childproof lids very useful, with 
the 10-dram size adequate for most drop-
per bottles. This also keeps the bottle from 
inadvertently opening.

Eye drops have different temperature 
ranges in which they must be stored. The 
package insert provides the details and 
patients should understand the storage 
requirements for each drop. I avoid getting 
any drops by mail-order because of this. The 
drops should also be protected from light, 
so I keep the dropper bottles in foil packets 
inside the pill bottles I have discussed 
above. Alternatively, the pill bottles can be 
stored in a lightproof bag. When traveling, 
I keep my drops in an insulated lightproof 
bag in the pill bottle with a reusable freezer 

pack to maintain appropriate temperature. 
When camping, I make sure I have a cooler 
to avoid extremes of temperature.

I always take non-preserved artificial 
tears with me to my appointments and it is 
helpful to have these individual vials avail-
able for patient use. This facilitates keeping 
eyes comfortably open for diagnostic tests 
such as OCTs and visual fields.

One very important point unrelated to 
eyedrop management that became relevant 
to me—and I believe may affect other 
patients—is consideration of sleep position. 
I tend to sleep on my left side. One morning 
I woke up noticing my left eye was pressed 
against the pillow. My vision was blurred 
in that eye for at least an hour. At my next 
appointment, I had a new visual field defect. 
Since then, I have worn glasses to bed, 
which prevents any undue orbital pressure 
from my sleep position. Either wraparound 
safety glasses or a frame with a total front 
width that conforms with your face width 
so it does not shift is appropriate. With this 
approach, my visual fields in both eyes have 
been relatively stable. I should add that 
prior to this acute episode, which alerted 
me to the association, my primary visual 
field changes were occurring in my left eye. 
Based on my experience, I believe it would 
merit a discussion if a patient were showing 
a unilateral progressing field defect to ana-
lyze their sleep position. We know the glau-
comatous nerve is at greater risk and likely 
more sensitive to these types of variables.

A good exercise for all ODs would be to 
try taking artificial tears at arranged times 
for a week to get a better appreciation of 
some of the challenges mentioned above.

I hope some of my experiences as a 
patient and clinician will help to increase 
the efficacy and compliance of your 
patient’s medical glaucoma management. 
Sometimes, seemingly simple measures can 
have significant results, as I have found out 
through my own experience as a patient.

By leslie p. brodsky, od
wayne, PA

Hear what living with the condition is like from someone who’s been on both sides of the slit lamp.
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If the patient is 
non-adherent, it is 
important to find 
out why. Ask them, 
“What do you think 
is standing in the 
way of you getting 
your drops in each 
day?” Optometrists, 
Dr. Marrelli notes, 
should try to work 
with their patients 
to find solutions, 
such as tying their 
drop use to other 
daily tasks (e.g., 
other medication 
use, brushing teeth, 
watching the evening 
news). 

In some cases, she 
says, it may be war-
ranted to look for other medications 
that are less expensive or don’t have as 
many side effects. “We have a lot of 
options today.”

The asymptomatic nature of glauco-
ma can lead some patients to underesti-
mate the seriousness of the disease and 
the necessity of treatment. ODs play 
a critical role in helping their patients 
understand the importance of treat-
ment adherence. 

“I do my best to be proactive from 
day one,” says Dr. Rixon. This in-
cludes thorough patient education and 
ongoing communication. “I have my 
patients look at the testing with me. 
This helps them understand the process 
and recognize that they are a critical 
member of the team.”

Patients with glaucoma often feel 
a sense of powerlessness and lack 
of control. A recent study identified 
modifiable behavioral factors that 
could increase patients' self-perceived 
ability and confidence to manage 
their own eye care.1 Data showed that 
locus of control, level of depression 
and self-rated functional vision were 
each associated with patient behav-
iors, attitudes and beliefs needed for 
health self-management and may be 
important determinants of adherence 
behaviors. Targeting change in patients’ 

care beliefs and behaviors may improve 
activation and treatment outcomes, ac-
cording to the study authors.

“Our study underscores the impor-
tance of identifying modifiable behav-
ioral attributes to improve patients’ 
activation levels and lead to increased 
involvement with their own care,” they 
concluded, while offering the following 
recommendations:1

• communicate an understanding of 
each patient’s perspective and factors 
that impact their lives by linking treat-
ment plans to patient goals

• educate patients about their condi-
tion and the need treatment adherence 
and for regular follow-up exams

• identify underlying patient beliefs 
and behaviors needed for their appro-
priate involvement in their own care

The financial implications of glau-
coma care, including treatment costs 
and frequent follow-up visits, can also 
pose a significant burden, particularly 
on those without adequate insurance 
coverage. Cost barriers can prevent 
patients from accessing or adhering 
to necessary treatments. Optometrists 
should collaborate with patients to ex-
plore cost-effective treatment options, 
navigate insurance complexities and 
connect them with financial assistance 
programs when needed.

Supporting Underserved 
Communities
Individuals from these and/or minor-
ity communities must often contend 
with additional challenges, such as lack 
of insurance coverage, difficulty taking 
time off work for doctor visits, child-
care issues and reliance on public trans-
portation. These patients may also be 
hesitant to seek care due to a distrust of 
the medical establishment. 

Research has shown that the 
prevalence of glaucoma in the United 
States is higher in Black and Hispanic 
patients compared to their white coun-
terparts; however, these groups are less 
likely to receive preventive and ongoing 
care.

A recent analysis highlighted the 
existence of significant disparities 
in eye care among Black, Hispanic 
and Native American patients. Data 
demonstrated that glaucoma is 
undertreated in these racial minority 
groups, with Black and Hispanic 
individuals less likely to receive eye 
exams and imaging tests. These groups 
also have higher counts of emergency 
care and laser procedures.2

“Our results also demonstrate a 
significant disparity in care for Native 
American patients who were more 
likely to have poor vision and had 

G L A U C O M A PAT I E N T E X P E R I E N C EFeature
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Fig. 3. This ONH/ganglion cell complex (GCC) analysis of the patient in Figure 2 demonstrates peripapillary 
nerve fiber layer and GCC defects correlating to the glaucomatous notch noted on the optic nerve. 
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substantially lower utilization of almost 
all eyecare services, indicating that 
glaucoma may be undertreated in this 
population,” the study authors wrote.2

� ere are number of factors that 
could account for these disparities. 
For instance, Black patients have been 
found to have reduced medication 
adherence, which may contribute to 
glaucoma progression and poor vision 
outcomes. 

“Lower adherence to medication 
regimens and follow-up appointments 
may be due, in part, to lower trust in 
the healthcare system among racial and 
ethnic minorities as mentioned previ-
ously,” the researchers noted.2

As the director of a charity eye clinic 
just north of downtown Dallas, Dr. 
Gonzales works closely with under-
served communities. “In these patient 
populations, I have found that there 
can be a real distrust of doctors. � ey 
often feel neglected or treated poorly 

by the medical community,” 
he says. “� is is a hurdle 
that must be overcome 
and it takes time. We have 
to break down those trust 
barriers and show that we 
not only care but are in 
invested in helping them 
achieve the best possible 
outcomes.”

When it comes to other 
challenges, like transporta-
tion to appointments, Dr. 
Gonzales is upfront with 
patients about the need for 
various exams and testing. 
Initially, he notes, a glau-
coma diagnosis will require 
frequent appointments. By 
giving patients a heads up, 
they can coordinate with 
families or friends if they 
need rides to and from 
appointments. “At the same 
time, I will make it clear 
that this frequency will 
not always be necessary,” 
he says. “Once we start 
scheduling appointments 
three or six months out, 
I direct them to commu-

nity resources. For example, we have 
city-based transportation that can be 
scheduled in advance for patients who 
don’t have reliable access to transporta-
tion.”

Dr. Marrelli also sees 
a lot of patients from 
underserved areas who 
often don’t have insur-
ance and/or � nd the cost 
of glaucoma medications 
and care to be challeng-
ing. “I work with compa-
nies to see if the patient 
might qualify for patient 
assistance to receive their 
medications for free,” 
she says. “If they don’t 
qualify, I look at generic 
possibilities to reduce the 
cost of medications as 
much as I can. 

“Laser, while costing 
more initially, may ulti-

mately be more cost-e� ective for some 
glaucoma patients,” she adds. “For 
patients within our larger county, I 
often try to refer them in to our county 
system, which can provide comprehen-
sive care on a sliding scale.”

Optometrists must be aware of such 
disparities to ensure they can properly 
care for these populations and help 
them navigate an already challenging 
diagnosis. 

AI’s Role in Glaucoma
Discussions around arti� cial intel-
ligence (AI) and its potential use 
continue across various professions, 
including optometry, is no exception. A 
recent study published in JAMA Oph-
thalmology suggests that AI was able to 
match or outperform human special-
ists in glaucoma and retinal disease 
management.3

� e overall pairwise comparisons 
revealed that both trainees and special-
ists rated the chatbot’s accuracy and 
completeness more favorably than 
those of their specialist counterparts, 
with specialists noting a signi� cant 
improvement in the chatbot’s accuracy.

While acknowledging that further 
testing is needed, Andy Huang, MD, 
lead author explained, “For patients, 
the integration of AI into mainstream 
ophthalmic practice could result in 
quicker access to expert advice, coupled 

G L A U C O M A PAT I E N T E X P E R I E N C EFeature
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Fig. 5. Chronic use of preserved topical glaucoma drugs can 
lead to punctate keratitis. Options to reduce exposure include 
sustained-release agents, nonpreserved therapies and SLT.

Photo: M
arcus Gonzales, OD

Fig. 4. Visual fi eld associated with glaucomatous optic 
nerve seen in fi gures 2 and 3. This 24-2 Humphrey visual 
fi eld OS demonstrating a superior temporal arcuate 
defect correlating to the notch noted on the optic nerve 
and to the NFL/GCC defects noted on the OCT.
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with more informed decision-making 
to guide their treatment.”

Although Dr. Gonzales has not used 
AI in his own practice, a preliminary 
look at the tool highlighted some 
of its potential. “When I asked the 
chatbot questions regarding glaucoma, 
such as ‘What can you tell me about 
glaucoma?’ or ‘How can I best man-
age my glaucoma?’ I received good 
information,” he says. “� e responses 
to my questions were very broad, but it 
o� ered a starting point.”

Where does he think AI might be 
useful? “I think this could be help-
ful for young doctors or those who 
may not have a lot of experience with 
this condition. It could be a resource 
that assists ODs in the development 
of a concise initial discussion about 
glaucoma,” Dr. Gonzales suggests, 
while emphasizing that the nuances of 
individual patients must be taken into 
account.

Dr. Rixon says that he believes that 
AI and chatbots could be helpful 

additions to patient education with 
the caveat that there is still a need 
for oversight. “We are in the fourth 
industrial revolution, and that’s AI,” 
he says. “� ere's a lot of concern sur-
rounding this technology, but I think 
that we have to be willing to embrace 
the positives while still recognizing 
and prioritizing human skill.”

Takeaways
� e various challenges associated with 
managing patients su� ering from 
glaucoma, including psychological 
impacts, � nancial burdens and treat-
ment adherence struggles go hand-
in-hand and all have an e� ect on the 
patient experience. � rough a holistic 
approach, optometrists can not only 
provide comprehensive clinical care, 
but also help their patients adapt to a 
life-changing diagnosis. 

“Empowering your patients is an 
important part of glaucoma manage-
ment,” says Dr. Rixon. “From the 
beginning, help them understand that 

they can take control over their disease 
and � nd ways to empower them as 
they adjust to their ‘new normal.’”

ODs have a responsibility to help 
these patients navigate a multitude 
of challenges on their journey to help 
preserve vision and maintain a good 
quality of life by addressing the clini-
cal aspects of this condition and also 
understanding and supporting them 
through the emotional, practical and 
� nancial obstacles they face.

By fostering a compassionate and 
collaborative approach, ODs can help 
their patients to overcome these chal-
lenges and thrive despite the diagnosis 
of glaucoma. ■
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I
t should come as no surprise that 
dry eye disease (DED) is a press-
ing global issue. Just look at these 
statistics for the United States alone: 

� e prevalence of DED approximately 
tripled between 2005 and 2012, pos-
sibly due in part to increased awareness 
by patients and clinicians but attrib-
uted largely to changes in lifestyle.1

More recent studies have estimated 
prevalence to be anywhere from 18% 
to 58%.2-5

DED has a profound detrimental 
impact on patients’ quality of life.6

Moderate dry eye has been likened to 
living with conditions such as moder-
ate angina, while severe cases rate as 
equivalent to a disabling hip fracture.7

Dry eye is the sixth most common 
presentation (accounting for 5.3%) for 
ocular medical services in the US.8 An 

estimated 9.2 million American and 
5.2 million British individuals su� er 
from moderate-to-severe DED.9,10 � e 
economic burden to the US healthcare 
system was estimated over a decade 
ago to be approximately $3.84 billion 
annually, while the overall societal cost 
was around $55.4 billion.8,11

None of these numbers are meant 
to scare but rather to remind that this 
condition should not be dismissed as a 
trivial inconvenience. Diagnosing dry 
eye and prescribing the correct treat-
ment is crucial for both patients and 
doctors alike. DED’s pervasive impact 
on global populations has prompted 
the development of more diagnostic 
methods and treatments than those 
found in most other ocular conditions. 
For this reason, some clinicians may 
feel overwhelmed by the task, fearful 
of neglecting some unavailable tool or 
intervention.

To help, in 2023 the three of us 
and a number of colleagues worked 

at the behest of the World Council 
of Optometry (WCO) to develop 
a new resource suitable for use by 
all optometrists, irrespective of any 
limitations on access to equipment and 
techniques. Alcon supported the e� ort 
and its aims. Below, we will explain the 
value and clinical use of the result of 
this collaboration, known as the WCO 
Alcon Dry Eye Wheel (Figure 1). 
An online version available at dryeye.
worldcouncilofoptometry.info/dry-eye-
wheel o� ers an interactive experience 
with clickable segments revealing 
additional detail and professional 
guidance.

Bottom line: You needn’t have the 
most expensive equipment in your 
practice to give a proper diagnosis and 
o� er appropriate treatment. With just 
a few simple diagnostic tools and tests 
and the Wheel as guidance, you can 
have the con� dence to take on virtu-
ally every dry eye patient that walks 
through your door.

An Action Plan for
Managing Dry Eye

Use this new resource to help navigate the many tools and techniques available to us.
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Proper Diagnosis
How can we define what dry eye is? A 
well-accepted definition, promulgated 
by the Tear Film and Ocular Surface 
Society (TFOS), states that, “Dry eye 
is a multifactorial disease of the ocular 
surface characterized by a loss of homeo-
stasis of the tear film and accompanied 
by ocular symptoms, in which tear film 
instability and hyperosmolarity, ocular 
surface inflammation and damage, and 
neurosensory abnormalities play etiological 
roles.”12 That’s been our operating prin-

ciple since the 2017 TFOS Dry Eye 
Workshop (TFOS DEWS II) report.

The pathogenesis of DED is driven 
by both inflammation and damage to 
the ocular surface.13,14 Tear film insta-
bility promotes excessive tear evapora-
tion and hyperosmolarity and exacer-
bates friction between the eyelids and 
the ocular surface, resulting in corneal, 
conjunctival and lid wiper epitheliopa-
thy, which can be observed as ocular 
surface staining with the addition of 
ophthalmic dyes. Deterioration in cor-

neal nerves—vital in mediating inflam-
matory and nociceptive pathways—can 
also occur, perpetuating ocular surface 
damage, inflammation and symptoms.15

The tear film is complex in structure 
and less than one-tenth the thickness 
of a human hair.16 It’s no wonder that 
with dry eye being multifactorial in 
nature, the balance (homeostasis) of 
the tear film can be easily disrupted. By 
definition, DED represents a subset of 
the umbrella term ocular surface disease 
(diagnosed on the basis of clinical 

Fig. 1. The WCO Alcon Dry Eye Wheel distills much of the TFOS DEWS II report's clinical guidance into a simple conceptual model to follow.
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signs). For dry eye to be a confirmed 
diagnosis, symptoms must also be 
present. This means that patients with 
observable clinical signs but no pre-
senting symptoms should not receive a 
diagnosis of DED.

To that end, it’s vital that clinicians 
remember to ask questions about how 
the eyes feel, including visual symp-
toms. It is recognized that a patient 
can become symptomatic if the ocular 
surface is challenged through contact 
lenses, environmental changes, chronic 
medication use (e.g., preserved topical 
drops for glaucoma) or undergoing re-
fractive or cataract surgery.17-19 In these 
cases of asymptomatic ocular surface 
disease, the treatment prescribed may 
be consistent with that recommended 
for someone with DED; however, the 
premise for, and potential benefits of, 
treatment to an asymptomatic patient 
would be expected to differ, as might 
the time frame for treatment in line 
with the planned intervention.

The latter half of the TFOS DEWS 
II dry eye definition relates to the 
pathophysiological features specifi-
cally associated with DED, to limit 
confusion with conditions that might 
masquerade as dry eye, such as ocular 
allergy or infection. TFOS DEWS II 
proposed key questions to help inform 

the differential diagnosis, which may be 
of particular value to healthcare profes-
sionals who have a role in dry eye man-
agement and triaging, such as general 
practitioners and pharmacists.13,20,21

Accurate diagnosis is critical. For pa-
tients, it initiates access to the support 
they need; for practitioners, it enables 
consistency in approach and offers an 
evidence-based management plan. De-
fining diagnostic criteria is not without 
challenges, though. The diagnostic 
accuracy of a test should be compared 
to a “gold standard,” but no such defini-
tive test exists in the clinical setting; 
therefore, the dry eye diagnostic gold 
standard needs to defined via expert 
consensus based on the best available 
scientific evidence.22

Approaches to setting diagnostic 
criteria based on an assumed dry eye 
prevalence are understandably flawed 
when this prevalence in itself is based 
on outcomes from a range of non-
evidence-based and non-consensus-
derived diagnostic criteria.23 Increasing 
the number of tests can increase the 
sensitivity and specificity of a diagnosis 
relative to a pre-defined gold standard 
but decreases the practicality of making 
a firm diagnosis due to the testing time 
and cost burden, which can be counter-
productive.22,23 An additional consid-

eration in testing is the risk of induced 
reflex tearing distorting the assessment, 
as observed in clinical techniques that 
destabilize the natural tear film or 
irritate the eye, such as instillation of 
fluorescein dye or application of the 
Schirmer test.24-26 Most importantly, 
unity in diagnostic testing is critical for 
the reasons highlighted, regardless of a 
practitioner’s preferred tests.

Dry Eye Wheel
The WCO Alcon Dry Eye Wheel 
is organized around two categorical 
frameworks. First, the doctor’s clinical 
responsibilities are divided into three 
areas—mitigation, measurement and 
management—arranged in a circu-
lar form with arrows indicating that 
these efforts should be considered as 
a continuum. The second framework 
categorizes the work of DED care 
into three levels—simple, intermedi-
ate and advanced—and represents 
these, visually, as a series of concentric 
rings. Thus, you can think of the WCO 
Alcon Dry Eye Wheel as a 3x3 grid 
in a more dynamic form. Subdivisions 
add additional nuance to understand-
ing the mitigation and measurement 
components, and it’s important to note 
that all entries should be considered by 
the healthcare practitioner in relation 
to the ocular surface health, general 
health, environment and lifestyle of 
their individual patients. 

Let us now consider the Wheel’s 
components in more detail, with par-
ticular emphasis on the outermost ring, 
as that is the most broadly applicable.

 
The Outer Ring
This level of care, denoted in bronze, 
reflects the most widely accessible 
strategies and represents the simplest 
level to master. Within it, the three 
components of care comprise the fol-
lowing:

• Mitigation. This clinical respon-
sibility requires thorough history and 
symptom-taking to identify any ocular 
symptoms, when and for how long 
they occur and any relevant inciting 
incident, such as trauma to the eye. 

D RY E Y E M A N A G E M E N TFeature

Table 1. TFOS DEWS II Checklist for differentially diagnosing dryness symptoms22

How severe is the eye discomfort? Unless severe, dry eye presents with signs of irritation such as 
dryness and grittiness rather than ‘pain.’ If the eye is painful, 
investigate for signs of trauma, infection or ulceration.

How long have your symptoms lasted and was 
there any event that seem to be linked?

Dry eye is a chronic condition and generally worse at the end 
of the day, so if sudden onset or linked with an event, examine 
the eye for trauma, infection or ulceration.

Is your vision affected and does it clear on 
blinking?

Vision is generally impaired with prolonged staring but should 
largely recover after blinking. Permanent reduction in vision 
requires an urgent ophthalmic examination.

Are the symptoms or any redness much worse in 
one eye than the other?

Dry eye is generally a bilateral condition, so if symptoms or 
redness are much greater in one eye than the other, a detailed 
eye examination is required to exclude trauma and infection.

Do the eyes itch, are swollen, crust or have given 
off any discharge?

Itch is usually associated with allergies and mucopurulent 
discharge with ocular infection.

Are you a contact lens wearer? Contact lenses can induce dry eye symptoms, so lens wear 
should be optimized.17,29

Have you recently had a respiratory infection, 
close contact with someone with a red eye, been 
diagnosed with any general health conditions or 
currently taking any medications?

Patients should be advised to mention their symptoms to the 
health professionals managing their condition, as modified 
treatment may minimize or alleviate their dry eye.



The Anterior
Segment Virtuoso

Nothing performs better in the anterior chamber than the Firefly® 
Imaging System. Using wavelengths similar to natural light, it 
delineates eye anatomy with an optical resolution of 200 lp/mm.

The standard Firefly comes fully loaded with video capture, 
automatic exposure, artificial intelligence, meibography,
and a Wratten yellow filter. Optional Dry Eye Diagnostic module.

See Firefly’s online image gallery, and we’re sure
you’ll applaud the performance. Visit eyefficient.com

© 2023 EYEFFICIENT, ALL RIGHTS RESERVED

FIREFLY’S ONLINE GALLERY

Firefly®

creo




54 REVIEW OF OPTOMETRY | MAY 15, 2024

The other pressing aspect of mitiga-
tion is evaluation of each patient’s risk 
factors, particularly those that could be 
modified, such as sleep duration (e.g., 
less than six hours a night increases the 
odds of having dry eye), contact lens 
wear (where mitigation strategies to 
improve comfort have previously been 
published) or digital screen use, rec-
ognizing that digital eye strain is now 
very common and the evidence-based 
effectiveness of treatment strategies has 
recently been reported.17, 20, 27, 28-30

• Measurement. The chief task here is 
to quantify both symptoms and signs of 
dry eye. The former can be documented 
by using the Ocular Surface Disease 
Index (cut-off ≥13) or 5-Item Dry 
Eye Questionnaire (cut-off ≥6) based 
on the TFOS DEWS II diagnostic 
criteria.22 For the latter responsibil-
ity—documenting signs—establishing 
how long after a blink a patient remains 
comfortable with their eyes open has 
been shown to serve as a simple and 
rapid proxy for tear film stability assess-
ment. This offers sensitivity of 71% and 
specificity of 90% compared to the full 
diagnostic workup when using a cut-off 
of <10 seconds in combination with 
meeting the symptoms criteria.31 In 
terms of subclassification, evaporative 
dry eye impacts blink rate and com-

pleteness, which can be easily observed 
surreptitiously during history and 
symptom-taking.32

• Management. These recommenda-
tions align with the TFOS DEWS II 
stepwise treatment approach for DED 
and include advice about relevant risk 
factors and the impact of the patient’s 
lifestyle, the use of artificial tears (rec-
ognizing that effectiveness depends on 
the composition chosen for the patient), 
blink exercises—particularly for those 
demonstrating partial blinking—nutri-
tion, warm compresses and lid wipes 
(avoid use of baby shampoo for lid 
cleansing, as it risks promoting ocular 
inflammation).33,34

Favorable responders to artificial tears 
typically report a reduction in symp-
toms within one month.45 In studies 
with assessment up to six months, regu-
lar ongoing use of artificial tears can 
result in improved ocular signs over the 
ensuing months, highlighting the need 
for eyecare practitioners to encourage 
good compliance by promoting the use 
of the drops on an ongoing basis, at 
least four times a day.45 A global survey 
of current practice in the management 
of DED showed that these simple 
treatments are recommended by practi-
tioners across virtually the full range of 
dry eye severities and subtypes.46

Middle Ring
This level—the silver ring—incorpo-
rates additional aspects to mitigation 
such as careful differential diagnosis 
(Table 1) and delves deeper into more 
complex aspects such as a patient’s en-
vironment and the impact of hormones 
on their dry eye-related symptoms.18,47 
Diagnostic measurements requiring 
a slit-lamp biomicroscope or special-
ist dry eye instrumentation include 
noninvasive break-up time assessment, 
epithelial fluorescein staining (corneal, 
bulbar and lid margin conjunctival 
staining at the lid wiper zone) and tear 
osmolarity. Bear in mind that lid wiper 
epitheliopathy (a presumed marker of 
cellular stress) presents much earlier 
than corneal staining in the natural his-
tory of DED development.45

Tests used to subtype aqueous-
deficient dry eye include noninvasive 
tear meniscus height measurement 
(where less than 0.2mm is indicative 
of aqueous deficiency) and inspection 
of meibum secretions.22 Patients with 
evaporative dry eye commonly present 
with meibum that is no longer clear 
but is cloudy, viscous or unable to be 
expelled by lid expression.48 Other 
management options for patients where 
the bronze outer level management 
and therapy approaches do not offer 
sufficient relief include pharmacologi-
cal approaches, in-office light, heat and 
massaging therapies, and the fitting of 
scleral lenses to protect and promote 
hydration of the ocular surface.33

 
Central Ring
More advanced mitigations, shown in 
the central gold circle of the WCO 
Alcon Dry Eye Wheel, include pro-
phylaxis discussions with a patient, 
such as those who are heavy gamers 
and smokers, and a possible medication 
review to limit iatrogenic effects.19,49 
Multidisciplinary interaction with the 
patient’s medication prescribers may 
be warranted to consider options with 
less impact on the ocular surface health. 
Lissamine green staining, both on the 
bulbar conjunctiva and lid margin, is 
diagnostic for dry eye, but it should 
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The OSDI and DEQ surveys collect vital information that can help clinicians assess dry 
eye symptoms at baseline and then track response to treatment. You can download these 
forms in the online version of this article at www.reviewofoptometry.com.
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be noted that not all brands stain the 
ocular surface well.50

Meibography is a useful prognostic 
test that allows meibomian gland mor-
phology and dropout to be visualized, 
with remaining gland length in par-
ticular associated with gland function-
ality, which can help inform appropri-
ate treatment selection.51 Viewing the 
images together with patients can serve 
as an excellent communication tool 
and aid with treatment compliance, 
particularly when considering pro-
phylactic measures for those with less 
marked symptoms. 

Finally, more complex management 
includes topical therapeutics, punctal 
plugging, biologic agents (including 
autologous serum or amniotic mem-
brane) or surgical techniques, but these 
are required by only a small proportion 
of patients with dry eye.33     

 
Takeaways
With an aging population, alongside 
challenges presented to the ocular 
surface by modern lifestyles, dry eye is 
a rapidly growing burden on individual 
patients and the healthcare system as 
a whole. Offering strategies to help 
manage DED is a duty of care for the 
eyecare professional, and can easily be 
accomplished with just a few simple 
tools at your disposal. Standardized 
diagnosis across the world is critical to 
ensure consistency in patient messag-
ing and to avoid under-recognition 
and inadequate management of DED. 
The Dry Eye Wheel offers a practical, 
interactive tool highlighting, to all op-
tometrists who encounter individuals 
with dry eye, ways in which they can 
get involved to improve quality of life 
for affected patients. ■
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T
reating patients with dry eye is 
hardly ever straightforward, giv-
en the condition’s widely varying 
presentations and lengthy list 

of potential causes. Even once you 
pin down the root cause of a patient’s 
ocular surface disease, a second chal-
lenge awaits: deciding on a treatment 
approach that will e� ectively target 
their unique set of signs and symp-
toms. While it’s certainly positive that 
a wide range of pharmaceuticals and 
in-o�  ce procedures is available today, 
clinicians must be able to use patients’ 
clinical data to match them with the 
most appropriate intervention.

Here, we will present several clinical 
scenarios involving patients with vari-
ous forms of dry eye, from the most 
common and obvious to the more 
rare and insidious. For each case, we'll 
discuss the workup and treatment 
options, as well as share how we would 
proceed.

Case 1: Garden Variety Dry Eye
A postmenopausal woman in her mid-
50s presents with a chief complaint of 
� uctuating vision and says she thinks 
her prescription glasses need updating. 
Meibomian gland expression is paste-
like and there is only trace corneal 
staining and nasal conjunctival stain-
ing (Figures 1a and 1b). � e patient 
reports that her symptoms worsen as 
the day progresses.

Our routine initial dry eye workup 
for a patient who presents like this 
always includes meibography. It is 
important to show patients the dam-
age to their meibomian glands; think 
of this step as being equivalent to the 
OCT of the optic nerve head in glau-
coma. A picture can educate a patient 
in a powerful way. As we know, 86% 
of all dry eye patients have meibo-
mian gland dysfunction (MGD), and 
prevalence is higher in menopausal 
and postmenopausal women.1

Our recommended treatment plan 
would include a combination of an 
in-o�  ce thermal-pulsation treatment 
such as LipiFlow ( Johnson & Johnson 

Vision) and a prescription dry eye 
medication, which in this case would 
be Miebo QID OU (per� uorohexy-
loctane ophthalmic solution; Bausch + 
Lomb), the � rst FDA-approved drop 
to target evaporative dry eye. � e drug 
mimics the function of the lipid layer 
and thus is especially suited to patients 
experiencing symptomatic MGD.

In addition, we would recommend 
the patient take an oral omega-3 fatty 
acid supplement. Although there has 
been some controversy concerning the 
value of omega-3s in dry eye disease, 
most studies demonstrating its bene� t 
recommend 3,000mg per day (2000mg 
of EPA and 1000mg of DHA).2 Con-
sider starting out with 2,000mg per 
day and go from there depending on 
tolerability and result. 

It is also important to educate this 
patient that use of at-home warm 
compresses should be maintained; we 
would suggest a Bruder mask (Bruder 
Healthcare) or similar moist heat 
compress. It is important to educate 
our patients that the traditional warm 
washcloth does not provide the same 
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heat retention.3 Depending on the 
severity of the MGD, we recommend 
anywhere from five to 10 minutes 
daily or every other day sessions. It is 
important to note that in some cases, 
such as in ocular rosacea patients, the 
heat may exacerbate the inflammation 
and regular warm compresses may not 
be recommended. 

Many dry eye patients assume that 
once they are treated with the Lipi-
Flow procedure, they will no longer 
need to do the warm compresses. This 
is incorrect. Patient education is key 
to assure these individuals understand 
that they’re dealing with a chronic 
condition, and consequently, the 
combination of in-office and at-home 
therapy is essential to keep irritating 
symptoms at bay. 

 
Case 2: Systemic Disease Origin 
(e.g., Sjögren’s Syndrome)
A patient presents with photophobia, 
extreme dryness and difficulty keeping 
her eyes open, in addition to blurred 
vision. Gland expression is slightly 
turbid but expresses easily, and the 
patient has grade 3+ patchy corneal 
staining, grade 3 conjunctival staining 
and a scant tear meniscus (Figures 2a 
and 2b). She has been on cyclosporine 
drops in the past with no improve-
ment and is currently using artificial 
tears every one to two hours during 
the day and a bland ointment at night.

Our first step would be to ask a few 
additional questions; for one, what 
concentration of cyclosporine was she 
using, and how long was she taking 
it? It’s also beneficial to ask questions 
regarding the patient’s systemic health, 
such as any personal history of dry 
mouth or joint pain and any family 
history of autoimmune disease.

Our routine initial dry eye workup 
also includes the Schirmer test of tear 
volume. While there are certainly 
differing opinions on the validity of 
this test, at our practice we teach our 
students and residents that this, along 
with a reduced tear meniscus, is a good 
way to know that you are dealing with 
aqueous-deficient dry eye.

Another test in-
cluded in our initial 
dry eye workup 
is InflammaDry 
(Quidel), which 
helps guide the deci-
sion of whether to 
prescribe an anti-
inflammatory drop. 
The test quantifies 
the level of MMP-9 
(an inflammatory 
marker) in the tear 
film. “Soft” steroids 
such as loteprednol 
are widely used on- 
and off-label to treat 
inflammation associ-
ated with dry eye.4

Although we tend 
to manage these 
types of patients 
aggressively, we do 
prefer a stepwise ap-
proach. In this case, 
our treatment strat-
egy would be to start 
with a prescribed 
dry eye drop for her 
significant ocular 
surface disease. If she 
was on 0.05% cyclo-
sporine, we would 
recommend either 
0.09% cyclosporine 
or the latest topical 
cyclosporine, Vevye 
(cyclosporine 0.1%, 
Harrow Health). 
Lifitegrast (Xiidra, 
Bausch + Lomb) is 
also an option. In 
conjunction, we would prescribe a topi-
cal steroid such as Eysuvis (loteprednol 
etabonate 0.25%, Kala Pharma) QID 
for at least two weeks with a taper. Of 
course, insurance coverage is always a 
factor in these decisions. 

Punctal plugs are certainly an op-
tion after the patient’s inflammation 
has improved. At SUNY, we prefer to 
use the six-month dissolvable plugs 
as opposed to silicone plugs due to 
occasional issues such as infection, 

irritation, retention issues and granulo-
matous formation that can arise when 
silicone plugs are left in for prolonged 
periods of time.5

This is the type of patient who 
would require more clinic time. It is 
important that she understands that 
her condition is lifelong, and there are 
no quick fixes to permanently allevi-
ate her discomfort. It is also important 
to explain that artificial tears will not 
resolve the underlying problem and, in 

Fig. 1a. Expression shows thick and turbid meibum, indicating 
MGD. This patient would benefit from routine warm compresses. 

Fig. 1b. Trace conjunctival staining with NaFl and a Wratten 
filter, the latter of which helps to detect subtle conjunctival 
staining without using other irritating dyes. Conjunctival staining 
indicates damage to the mucin-producing goblet cells. A 
nighttime ointment with vitamin A is a useful treatment for this 
type of staining. 
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fact, may mislead her to neglect a more 
serious health issue. We would educate 
her that there may be a systemic as-
sociation with her dry eye and, given 
this possibility, order lab work such as 
antinuclear antibody, rheumatoid fac-
tor and Sjögren’s testing, along with a 
possible referral to a rheumatologist.

� ere are many treatment options 
for this patient, such as amniotic 
membrane placement as a short-term 
option for the keratitis, scleral con-
tact lenses for long-term symptom 
management and vision correction 
if needed and, lastly, Regener-Eyes 
(Regener-Eyes) and blood-based drops 
such as autologous serum for longer-
term treatment of ocular surface 
disease.

Case 3: Post-LASIK
A 43-year-old male, s/p 
LASIK, complains of long-
standing severe dry eye since 
undergoing LASIK OU. He 
has seen multiple doctors and 
reports that he has “tried ev-
erything.” Exam � ndings show 
LASIK corneal scars, reduced 
tear � lm break-up time, no 
corneal staining and minimal 
MGD. His main complaint is 
“constant burning” in both eyes.

� e � rst thing we ask patients 
is, “Can you tell me what both-
ers you the most about your 
eyes?” or “If you could only list 
one symptom, what would it 
be?” In this case, the patient 
complains of burning, which is 
one of the classic symptoms of 
neuropathic pain, aside from 
photophobia.

Next, we ask patients to tell 
us in detail exactly what they 
have tried and for how long. 
� e second part of this ques-
tion is vital, as some patients 
will prematurely stop taking 
a medication if they haven’t 
received realistic expectations 
about how long it takes for the 
full therapeutic e� ect to kick 
in. � ough many patients think 
they have “tried everything,” 
there are often many treatment 

options left to tap into. 
Our workup for this patient would 

include meibography, tear osmolarity, 
MMP-9 testing with In� ammaDry, 
� uorescein and lissamine green vital 
dyes, tear meniscus height measure-
ment, Schirmer or phenol red thread 
tests and meibomian gland expression. 
In this speci� c case, we would also 
perform an additional test known as 
the proparacaine challenge test. � is 
is completed by asking patients to rate 
their pain level from one to 10. � en, a 
drop of proparacaine is placed in their 
eyes, and they are asked once again to 
rate their pain. If the pain is due to 
ocular surface disease, their pain score 
will improve after the instillation of 
the topical anesthetic. In patients with 

neuropathic pain, the pain score will 
remain similar.

� e TFOS DEWS II report helped 
us to better understand neuropathic 
pain or “pain without stain” where 
the symptoms greatly outweigh the 
signs.6 � ere are multiple causes for 
this, and ocular surgery is one of them. 
� ese patients are our most di�  cult to 
manage, so our approach is to aggres-
sively treat the ocular surface and any 
ocular in� ammation. Preservative-free 
arti� cial tears and a topical steroid, 
such as loteprednol etabonate, are 
good starting points. We have used 
everything from topical cyclosporine 
and li� tegrast, amniotic membranes 
and scleral contact lenses to help these 
patients’ symptoms and have found 
particularly good success with the use 
of autologous serum drops.

To help improve these patients’ 
quality of life, some may also bene� t 
from comanagement with a pain man-
agement specialist and treatment with 
medications such as gabapentin.7 It’s 
critical to spend the time to educate 
these patients on the root cause of 
their discomfort, as they often bounce 
from one doctor to the next for “dry 
eye” treatments when what they actu-
ally have is centralized neuropathic 
pain rather than peripherally located 
dry eye disease.  

Built for Speed
In practices with a high patient volume, 
performing a full battery of tests on 
every dry eye patient that walks in the 
door may not be realistic or efficient. 
Paul Karpecki, OD, points out that his 
referral OSD clinic, which sees more 
than 50 patients per day on average, has 
streamlined its dry eye workup to better 
accommodate the high patient volume. 
For example, he notes that his clinic 
has replaced Schirmer’s testing with an 
evaluation of the tear meniscus height. 
Additionally, they use a Wratten filter 
and fluorescein dye in place of lissamine 
green dye. Every dry eye evaluation also 
includes meibomian gland expression, 
debridement, osmolarity and meibogra-
phy, he says.
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Fig. 2b. Grade 3+ coalesced corneal staining and a 
reduced tear meniscus in a patient with Sjögren’s 
syndrome. 

Fig. 2a. Grade 2-3+ conjunctival staining with 
patchy corneal staining. This is a common staining 
pattern seen in Sjögren’s syndrome. NaFl and a 
Wratten fi lter highlight conjunctival staining and 
show damage to the goblet cells and mucin layer 
of the tear fi lm. Signifi cant temporal conjunctival 
staining, patchy corneal staining and a reduced 
tear meniscus seen together warrant testing for 
Sjögren’s syndrome.
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Case 4: Demodex and
Ocular Rosacea
A 57-year-old male patient presents 
with complaints of dry, gritty eyes and 
� uctuating vision. His complaints are 
worse in the morning, but he reports 
that his symptoms don’t improve much 
as the day progresses. Collarettes are 
noted on the eyelashes and telangiec-
tasia on the eyelids with grade 2+ ery-
thema (Figures 3a and 3b). Meibomian 
gland expression is minimal to none, 
with meibography showing more than 
50% gland loss. However, tear meniscus 
height is close to normal. � e patient 
has grade 2+ inferior corneal staining 
and trace conjunctival staining on the 
nasal and temporal areas. He reports 
that he has already tried arti� cial tears, 
hot compresses and lid scrubs, but he 
has not seen signi� cant improvement.

 First, we would look carefully at 
the skin around his face for signs of 
rosacea, a practice known as “external 
observation,” which we personally don’t 
think we do enough as optometrists. 

We would also ask the patient if he is 
under the care of a dermatologist. � en, 
we would perform the Korb-Blackie 
light test to look for an incomplete 
lid seal. � e inferior super� cial punc-
tate keratitis (SPK) may be indicative 
of poor lid closure, which can cause 
patients to experience worse symptoms 
in the morning.

It's also appropriate to evaluate this 
patient for lid laxity and suspect � oppy 
eyelid syndrome. We would ask if he 
has a history of deep snoring and/or 
sleep apnea; if a patient answers “yes,” 
ask about CPAP use, as misdirected 
air can cause severe inferior SPK in 
addition to the existing ocular surface 
condition.

� is case represents a condition that 
is commonly seen yet often under-
diagnosed. We are fortunate to have 
multiple treatment options for De-
modex blepharitis and ocular rosacea. 
We would prescribe Xdemvy (lotilaner 
ophthalmic solution 0.25%; Tarsus 
Pharmaceuticals) BID for six weeks. 

Prior authorization is required and, 
currently, the prescription is sent in 
via online pharmacies such as Blink 
Rx, CVS Specialty, Carepoint and 
Alliance Rx. Although we have both 
found great success with Xdemvy, we 
still perform the in-o�  ce treatment 
for more advanced Demodex blepharitis 
patients, such as a 50% tea tree-based 
(Ocusoft) or okra-based product (Zest). 
� e combination of both prescrip-
tion ectoparasiticide medication and 
in-o�  ce blepharoexfoliation can also 
be a successful approach. Addition-
ally, we would encourage the patient 
to use a lid scrub such as Ocusoft 
Plus (Ocusoft), MyboClean (Danelli 
Ocular Creations) or a lid spray such as 
Avenova (NovaBay Pharmaceuticals) 
or HypoChlor (Ocusoft).

Topical azithromycin 1.0% (AzaSite, 
� ea Pharma) is one of our favorite 
topical medications for rosacea-related 
blepharitis (not demodicosis). We tend 
to prescribe it once at bedtime for two 
weeks. Since this is a thick drop, we ask 
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patients to close their eyes, smear the 
excess on their lids and lashes and then 
go to bed, since it can blur vision. After 
the course of AzaSite is complete, we 
ask that patients with floppy eyelids 
and incomplete lid closure use a lubri-
cating ointment at night.

Patients with nocturnal inadequate 
lid closure benefit from using night 
seals to keep the eyelids closed while 
sleeping. SleepTite/SleepRite (Eye 
SleepTite) is a hypoallergenic, latex-
free, oxygen-permeable patch that we 
recommend. We educate patients to 
tape one eye and use ointment in the 
other eye for patient safety and alter-
nate eyes each night. Taping one eye at 
a time at night is safer to start with as 
a precaution, as patients may get up in 
the middle of the night to use the rest-
room and forget their eyelids are taped. 
Once the patient is comfortable with 
this regimen, we can consider patching 
both eyes overnight. 

 Once again, it’s important to reiter-
ate that it’s best to steer clear of warm 
compresses in patients with ocular 
rosacea to avoid increasing inflamma-
tion and discomfort.

We would offer four sessions of 
intense pulsed light (IPL) for this 
patient to help treat the ocular rosacea 
and facial rosacea.8 Oral doxycycline is 
also great option for this patient, and 

we would likely wait to perform the 
IPL once they have been off doxycy-
cline for at least a month. The decision 
to offer doxycycline before or after 
IPL, or not at all, is case-dependent. 
When there is both significant ocular 
and facial involvement, we start the 
doxycycline first to calm down the 
overall inflammation. Another reliable 
option is azithromycin, which may 
allow for a shorter treatment course 
and lower incidence of gastrointestinal 
issues.9

Finally, this patient should be 
comanaged with dermatology and 
referred for a sleep study if sleep apnea 
is suspected.

 
Case 5: Glaucoma
A 62-year-old patient complains of 
dry, red irritated eyes for many years. 
She has been diagnosed with primary 
open-angle glaucoma and her cur-
rent medications include Combigan 
BID OU and Travatan qHS OU. The 
slit lamp exam reveals diffuse SPK, 
erythema of the inferior palpebral 
conjunctiva and diffuse conjunctival 
injection, especially inferiorly OU. 

We receive many referrals from doc-
tors who treat glaucoma. Managing 
patients with both glaucoma and Ocu-
lar surface disease can be quite compli-
cated. We know that their glaucoma 

medications are the main culprit, but 
also recognize that their intraocular 
pressure must be controlled.

It may sound simple, but everting 
the upper eyelid is essential when 
evaluating ocular surface disease. It is 
important to look for any asymmetry 
in the superior and inferior palpebral 
conjunctiva. In cases of medication 
toxicity, we often see more inferior 
palpebral conjunctival inflammation. 

We tend not to prescribe an ad-
ditional topical medication for their 
ocular surface disease in fear that the 
drops will affect their adherence to the 
glaucoma therapy that they are already 
prescribed. If the patient was only on 
one drop at night, then we might con-
sider adding cyclosporine or lifitegrast 
BID OU.

Our first step in treating this patient 
would be to switch to preservative-free 
glaucoma medications if possible, or 
consider Vyzulta (Bausch + Lomb), 
which we have found to be less toxic 
to the ocular surface than latanoprost.  
In clinical trials, Vyzulta also showed 
greater eye pressure-lowering abil-
ity compared to latanoprost, which 
could help take patients off some of 
their glaucoma drops. We would also 
recommend selective laser trabeculo-
plasty, with the same hope of reducing 
or eliminating topical medications. 
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Fig. 3a. Grade 3+ collarettes at the base of a patient’s eyelashes. 
Collarettes are pathognomonic for Demodex blepharitis. It is 
important to have patients look down to examine the base of the 
eyelashes, as this finding is easily missed when the patient is 
looking straight ahead. 

Fig. 3b. Poor paste-like meibum expression and grade 2+ 
telangiectasia at the eyelid margin. Eyelid telangiectasia indicates 
ocular rosacea. Warm compresses would not be ideal for this type 
of MGD patient, as the heat exacerbates inflammation in ocular 
rosacea. 
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If the patient still feels that they 
need arti� cial tears, we recommend 
they use preservative-free formula-
tions to minimize toxicity. Patients are 
educated to space out their lubricating 
drops with their glaucoma medications 
and reminded that no dry eye drop 
should ever replace their prescribed 
glaucoma therapy.

Tyrvaya (varenicline solution 
0.03mg, Oyster Point Pharma), the 
� rst approved nasal spray for the treat-
ment of dry eye disease, has become 
our top treatment choice for manag-
ing the ocular surface of patients 
who use topical glaucoma medica-
tions. It is a nicotinic acetylcholine 
receptor agonist that stimulates the 
trigeminal parasympathetic pathway 
and is prescribed for twice-daily use 
intranasally.10 Tyrvaya can also be 
bene� cial to prescribe to patients who 
have di�  culty instilling drops, such 
as patients with signi� cant arthritis 
causing dexterity issues in their hands. 
One thing to remember when pre-

scribing this medication is to educate 
patients on proper instillation to the 
lower turbinates and avoid inhalation 
to minimize side e� ects such as exces-
sive sneezing. 

Who would have thought we would 
be prescribing a neurostimulator in the 
form of a nasal spray to our patients? 
� is innovation is just one example of 
how considerably ocular surface treat-
ment options have evolved compared 
to only � ve or 10 years ago.

Takeaways
Dry eye disease is chronic and multi-
factorial, presenting with a wide array 
of signs and symptoms and arising 
from multiple etiologies. As a result, it 
is critical to evaluate each unique pa-
tient to determine the best treatment, 
since in dry eye, “one size” certainly 
does not � t all. Fortunately, today, the 
availability of new diagnostics, treat-
ments and pharmaceuticals has given 
us a greater armamentarium to care for 
these patients. ■
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D
ry eye syndrome is one of the 
most prevalent ocular conditions, 
a� ecting people across age groups 
and lifestyles. Its commonality is 

a testament to the evolving landscape 
of modern living as well as an impor-
tant reminder of the intricate balance 
required for optimal ocular health. 
Experiencing the digital era’s relent-
less screen time demands and other 
environmental stressors, the discomfort 
of dry eyes has become more than just 
an inconvenience—it has evolved into 
a persistent challenge that demands 
timely chronic treatment. 

To manage the condition e� ectively, 
traditional approaches such as arti-
� cial tears and prescription medica-
tions often take center stage; however, 
navigating the systemic underpinnings 
of ocular health reveals an obvious 
connection between dietary choices 
and the well-being of our eyes. Many 
practitioners have long considered nu-
tritional supplements such as omega-3 
fatty acids (O3FAs) to be a viable aid 

not only in management of dry eye but 
prevention as well. � is conventional 
wisdom has been challenged in recent 
years; however, leaving clinicians with 
some uncertainty. Let’s delve into the 
topic of support for—and skepticism 
of—omega fatty acid use in dry eye.

Dietary Signifi cance
Fatty acids are an essential building 
block to maintain proper human func-
tion. O3FAs comprise alpha-linolenic 
acid, eicosapentaenoic acid (EPA) and 
docosahexaenoic 
acid (DHA). Ome-
ga-6 FAs (O6FAs), 
which conversely 
possess proin� am-
matory properties, 
consist of linoleic 
acid, gamma-lino-
lenic acid, dihomo-
gamma-linolenic 
acid and arachidonic 
acid.1,2

It is suspected 
that humans evolved 
to intake a ratio of 
O6FAs to O3FAs 
close to 1:1. � e 

Western diet typically maintains a ratio 
around 15:1, resulting in an excessive 
proin� ammatory environment.3 � is 
skewed ratio is believed to contribute 
signi� cantly to the elevated prevalence 
observed of cardiovascular diseases, 
autoimmune conditions, cancers and 
other in� ammatory conditions within 
the Western population.4

It is important to convey to patients 
the dietary need for consuming foods 
rich in O3FAs. Widely available op-
tions include salmon, herring, tuna, 

All Eyes on OmegaS
Despite some controversy, 

OFAs continue to play a role in the mitigation of dry eye.

Expression of a gland experiencing obstruction.
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sardines, flaxseed oil, edamame, wal-
nuts, soybeans and fortified foods such 
as eggs, yogurt, juices, milk and infant 
formulas.5-7 If patients cannot achieve 
a healthy O3FA intake, a supplement 
may be advised.

Omega-3 and omega-6 are essential 
fatty acids (EFAs) needed to produce 
eicosanoids, a class of hormone-like 
lipids that help regulate inflammation 
and provide local neutrophil migration. 
There are multiple types of eicosanoids: 
prostaglandins, thromboxanes and leu-
kotrienes.8 O3FAs and O6FAs physio-
logically have different purposes. O3FAs 
have anti-inflammatory and anticoagu-
lant properties, whereas O6FAs promote 
inflammation and platelet aggregation.5 

O3FAs may be anti-inflammatory 
through numerous mechanisms. 
O3FAs and O6FAs compete for the 
same enzyme to produce their respec-
tive eicosanoids. Note that eicosanoids 
are local signaling molecules needed 
to regulate different homeostatic 
processes. O3FAs tend to produce 
anti-inflammatory eicosanoids, whereas 
O6FAs tend to produce inflammatory 
eicosanoids. There is some evidence 
linking O3FAs to downregulating the 
production of inflammatory signaling 
molecules such as cytokines and che-
mokines.9 These molecules are needed 
for homeostasis, but an overprolifera-
tion can lead to a chronic inflammatory 
environment. O3FAs also interact with 
genes influencing the production of 
inflammatory proteins.6 

Other than producing inflammatory 
eicosanoids and competitively inhibit-

ing O3FA metabolism, O6FAs are 
also proinflammatory through cellular 
signaling. O6FAs can interact with 
cellular receptors to enhance produc-
tion of inflammatory proteins like 
cytokines. 

Resolvins are a group of O3FA me-
tabolite molecules present in the liver, 
lungs and eyes. These molecules possess 
special properties for controlling the 
length and density of inflammation.3 
They have shown positive effects on 
goblet cell preservation, proper tear 
secretion and reduction of antigen-
presenting cells into the cornea.10

Link to Dry Eye
Because of the well-known anti-
inflammatory effect of O3FAs, it is 
accepted by many that an oral supple-
ment may provide a therapeutic effect 
for patients suffering from dry eye. 
O6FAs and O3FAs compete for the 
same enzyme (desaturase) that allows 
for their digestion. Breakdown of these 
EFAs presents with their respective 
inflammatory or noninflammatory 
effects.11,12 This leads to two theories 
for why O3FAs are beneficial. One 
is that O3FAs compete with O6FAs, 
allowing for competitive inhibition. An 
alternative theory stems from evidence 
suggesting that O3FA supplementa-
tion can impact meibum composition, 
potentially aiding in the prevention 
and treatment of meibomian gland 
dysfunction.13 

One study analyzed meibum 
composition using a technique called 
high-pressure liquid chromatography, 

focusing on the peak profiles of polar 
lipids in patients with Sjögren's syn-
drome. Findings revealed patients with 
higher O3FA intake exhibited more 
single peaks as opposed to multiple 
peaks in their meibum composition. A 
single peak of polar lipids suggests the 
meibum is composed of one distinct 
type or pattern of polar lipids, whereas 
multiple peaks indicate a variety of 
polar lipid types—the latter suggesting 
less homogeneity in the lipid profile.14 
Lack of homogeneity might affect tear 
film stability, and if the tears' lipid layer 
is composed of a variety of polar lipids 
rather than a more uniformed com-
position, it might be less effective in 
preventing tear evaporation.

Controversially, the Dry Eye Assess-
ment and Management (DREAM) 
study, conducted by the National 
Institute of Health, was released in 
2019 and concluded O3FAs serve no 
benefit over the placebo of refined 
olive oil within a real world setting.15 
This study and its preliminary findings 
have provided room for clinicians to 
question whether to prescribe O3FAs 
to their dry eye patients. The study used 
olive oil, which is primarily n-9 oleic 
acid, as the placebo. Olive oil has been 
a placebo used in other clinical studies 
as well, but it does bring its own criti-
cism. Oleic acid is thought to possess 
anti-inflammatory properties similar to 
O3FAs.16 Subsequently, the DREAM 
study may have displayed the benefit of 
olive oil and other types of fats rather 
than proving that O3FAs are not ben-
eficial for dry eye patients. 

Meibography revealing characteristic signs of meibomian gland dysfunction: gland loss, truncation and tortuosity.
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The study was also conducted in a 
real world setting, allowing for in-
fluences from factors that were not 
controlled (e.g., other treatments, diet). 
A knee-jerk reaction to the study may 
cause some clinicians to overlook a 
great natural tool. Do note that this is 
just one study; more and similar studies 
are needed to gain a better idea regard-
ing the precision of the results.  

In contradistinction to the DREAM 
study's results, several studies have 
demonstrated benefits of omega EFAs 
in treating dry eye. A cross-sectional 
study using questionnaire-based data 
revealed a ratio of O6FA to O3FA 
greater than 15:1 was associated with 
a twofold higher prevalence of dry eye 
syndrome. Furthermore, women with 
greater O3FA intake exhibited reduced 
syndrome risk.17 In a separate placebo-
controlled study spanning 12 weeks, 
those taking O3FAs showed improve-
ments in dry eye signs and symptoms; 
these included increased tear break-up 
time (TBUT), decreased ocular surface 
disease index score and reduced matrix 
metalloproteinase-9 positivity.18 Yet 
another randomized, controlled study 
saw symptom improvement, reduced 
osmolarity, increased Schirmer test 
scores, improved TBUT and increased 
goblet cell density among patients tak-
ing omega EFAs.19 

Taken together, these studies sug-
gest an improvement across all three 
tear layers upon O3FA use. Given the 
substantial body of published clinical 
research, it becomes challenging to 
refute the therapeutic advantages of 
O3FAs when addressing dry eye.

Clinical Use
When contemplating timing and 
dosage of an O3FA recommendation, 
it is crucial to consider an individual’s 
needs. As discussed by the studies 
in the previous section, O3FAs have 
demonstrated benefits across all facets 
of dry eye. Therefore, it is advisable to 
introduce omega fatty acid supplemen-
tation early in the treatment paradigm. 
Dosages ranging from 1,000mg to 
3,000mg of O3FA (EPA/DHA) per 
day are commonly prescribed for dry 

eye, reflecting a spectrum of patient 
needs and clinical considerations. One 
study concluded a dosage of 1,000mg 
of O3FA once daily may not be suffi-
cient to yield therapeutic benefits, sug-
gesting instead an intake of 2,000mg or 
greater to achieve therapeutic concen-
trations.20 

The FDA has classified the accept-
able daily intake of O3FAs to be up 
to 3,000mg per day with physician 
monitoring.9 Consequently, any dosage 
exceeding 3,000mg should be pre-
scribed with caution, considering both 
individual patients’ needs and height-
ened risk of bleeding and side effects 
from O3FA. 

It is imperative to educate patients 
that the adjustment of serum O3FA 
levels can span several months, so 
symptoms may not improve im-
mediately. Clinicians have access to 
convenient in-office or home tests 
provided by third party companies 
such as OmegaQuant, Lipid Technolo-
gies and Carlson Labs, enabling them 
to conduct quantitative analyses and 
monitor patients’ omega EFA levels. By 
integrating these easy-to-use testing 
options into their practices, clinicians 
can obtain valuable insights into an 
individual patient's nutritional status, 
thereby facilitating targeted interven-
tions and personalized treatment plans.

It is the prescriber’s responsibility to 
educate patients in how to select and 
handle the supplement. Although the 
intervention is quite safe, the patient 
should be educated on associated 
side effects of the supplement. These 
may include dyspepsia, diarrhea, gas, 
nausea, fishy taste and arthralgia.21-23 
These side effects can be reduced if 

the supplement is taken with food. It 
is recommended to stay with brands 
that conduct testing for the purity of 
their product. Certain brands avail-
able in the US market, including but 
not limited to Nordic Naturals, Nature 
Made, Nature Bounty and Sundown, 
undergo third-party quality testing to 
ensure their products meet stringent 
quality standards. The product should 
be kept in its container and away from 
light and highly heated environments 
to reduce oxidation. 

Along with its anti-inflammatory 
properties, O3FAs are also a natural 
anticoagulant.24 When prescribing 
them to patients who are already on 
antiplatelet or anticoagulant medica-
tions or who have hemophilia, do so 
with caution. Always consider consult-
ing the patient’s primary physician if 
necessary. 

Along with taking an oral supple-
mentation, patients may also have 
access to topical eye drops containing 
O3FAs specifically derived from flax-
seed oil. There have only been limited 
studies exploring the use of O3FAs in 
a topical formulation to date, but the 
ones that do exist show a reduction in 
inflammatory markers such as inter-
leukin-17. Along with the reduction in 
inflammatory markers, human studies 
have also displayed improvements in 
dry eye symptoms, corneal staining and 
TBUT.25-28 Refresh Optive Mega-3 
(Allergan) is a readily available and 
preservative-free ocular lubricant that 
uses flaxseed oil in its formulation; this 
may offer amplified clinical value over 
other lubricants on the market.28 Topi-
cal O3FAs have great potential and can 
be used in conjunction with oral O3FA 

Corneal and conjunctival staining can serve as indicators of a patient's ocular dryness and 
the specific type of dry eye they may be experiencing.
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Addressing Digital Eye Strain
Starts with the Eye Care Professional 

In today’s “always on” society, eye care professionals 
can assume that every patient in the chair is a 
digital device user. With this widespread use, it is 
no surprise that many are experiencing digital eye 
strain—and they are looking for solutions.3,4

“A New Look at Digital Eye Strain,” a recent research 
report from CooperVision, examines whether 
patients are talking to their eye care professionals 
about digital device use and the impact to their 
eyes, and ultimately what that means for eye 
care practices. It also explores what tools and 
techniques people are using to try to reduce digital 
eye strain and demonstrates that there is plenty of 
opportunity for eye care professionals to help.1

Digital Device use—and Digital Eye Strain—
are Prolific
When asked to quantify their time in front of 
screens, over half of survey respondents said they 
spend on average six or more hours a day on digital 
devices, and one in four said they spend an average 
of a whopping nine hours or more looking at a 
screen.5,6 While smartphones are the most used7—
and the device on which the most respondents 
reported increased screen time over the past two 
years8—screen time has escalated on other devices 
as well.9

With prevalent digital device use, it comes as no 
surprise that seven in 10 respondents reported 
experiencing symptoms associated with digital eye 
strain.10 Today’s patients are also more aware of the 
connection between digital device use and ocular 
discomfort, with nearly half of patients indicating 
they believe their eye tiredness is caused by screen 
time.11

Patients Seek Tools & Techniques to Help, 
but Aren’t Talking to ECPs
Now that so many patients understand the e�ect 
digital device use can have on their eyes, they are 
pursuing various methods to help. Of the survey 
respondents who have digital eye strain, 99% had 
tried at least one method for reducing symptoms 
associated with the condition.12 The specific tools 
and techniques vary significantly, and overall, 
awareness or implementation of each method 
remains low.

To learn more about contact lenses designed 
for this purpose—or any of the other tools and 
techniques—patients could speak with their eye 
care professionals about digital eye strain. Yet nearly 
60% of respondents said they have never talked to 
an eye care professional about how digital device 
use a�ects their eyes.15 Of those respondents who 
had the conversation, only 19% said that contact 
lenses designed to help with the symptoms of 
digital eye strain had been recommended.16

Contact lenses designed to help with 
the symptoms associated with digital 
eye strain were the least known tool, 
with half of respondents reporting 
they had never heard of them—
though a majority said they would be 
interested.13,14

As digital device use continues to rise, 
more patients need tools and techniques 
to address symptoms of digital eye 
strain—but they are not talking to their 
eye care professionals.1 New research 
shows it’s time for change.2

By Michele Andrews, OD



Breakthrough Contact Lenses Designed to Help 
CooperVision’s MyDay Energys® daily disposable and Biofinity Energys® 
monthly replacement contact lenses combine an innovative aspheric 
lens design and advanced material technology to address eye 
tiredness and dryness associated with digital eye strain.

The lenses feature DigitalBoost™ Technology, a single vision aspheric 
lens design unique to MyDay Energys® and Biofinity Energys® that 
delivers a +0.3D boost, which may help ease strain so the wearer 
can shi� focus from on screen to o� with less e�ort.*17 In addition, 
Aquaform® Technology retains water from core to surface without the 
need for surface coating or added wetting agents in the lens material.18

This can help eyes feel less dry, even during times of reduced blinking, 
such as when on digital devices.

Proactively Start the Conversation
1. Understand the patient’s lifestyle and experience with digital eye strain.

“How many hours per day do you think you spend on all digital devices? How o�en do you   
experience the symptoms of digital eye strain—most commonly eye tiredness and dryness—  
during or a�er digital device use?”

2. Determine what they’re doing to cope.
“What have you tried to help with these digital eye strain symptoms? How e�ective has this
been for you?”

3. Establish a partnership with the patient.
“Together, let’s find a solution that works best for you.”

4. Be the expert. Provide recommendations for addressing digital eye strain.
“Here is what I recommend…” and “Did you know that there are contact lenses designed to help?”
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Eye care professionals have a unique opportunity to educate about digital eye strain, while also
possibly growing their business. With MyDay Energys® and Biofinity Energys® in the toolbox,
eye care professionals have the power to make a di�erence in the lives of many of their patients.
That’s a win-win. 

For more information and to download the
full research report, visit coopervision.com/practitioner.
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supplements. However, further human 
studies are necessary to fully evaluate 
the efficacy of topical O3FAs for dry 
eye.

In addition to its potential mediation 
of dry eye, oral O3FA supplementation 
has demonstrated a capacity to lower 
the risk for other medical conditions, 
including atrial fibrillation, chronic 
kidney disease, dementia, stroke, breast 
cancer and retinal diseases.29-34 An 
eyecare professional’s responsibility 
extends beyond mere ocular health—
O3FAs could be recommended for use 
in patients beyond those solely afflicted 
with dry eye, given their potential for 
enhancing overall health and mitigating 
risks associated with various systemic 
conditions.

Takeaways
The management of dry eye is far from 
clear cut; however, O3FAs present as 
one promising avenue for effective 
intervention. With an understanding of 
the intricate balance between omega-6 
and omega-3 EFAs and their respec-
tive roles in inflammation modulation, 
clinicians can recommend nutritional 
supplementation to assist patients 
with their dry eye discomfort. Despite 
recent research like the DREAM study 
questioning the efficacy of O3FAs, the 
broader spectrum of evidence over-
whelmingly supports their therapeutic 

benefits. From improving 
tear film stability to reduc-
ing inflammatory markers, 
O3FA supplementation 
offers a more holistic ap-
proach in managing dry 
eye. As eyecare profes-
sionals, it is incumbent 
upon us to integrate this 
knowledge into our prac-
tice, not only for treating 
this condition but also for 
promoting overall wellbe-
ing. By embracing these 
insights, we can enhance 
the quality of life for 
countless patients troubled 
by dry eyes. ■
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Evaporative dry eye syndrome with reduced tear break-
up time and punctate epithelial erosions. Many studies 
demonstrate O3FAs may help with mitigating signs and/or 
symptoms. 
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INDICATION
MIEBO™ (perfl uorohexyloctane ophthalmic solution) is a semifl uorinated alkane indicated for the treatment of 
the signs and symptoms of dry eye disease. 
IMPORTANT SAFETY INFORMATION
•  MIEBO should not be administered while wearing contact lenses. Contact lenses should be removed before use 

and for at least 30 minutes after administration of MIEBO
•  Instruct patients to instill one drop of MIEBO into each eye four times daily
•  The safety and effi cacy in pediatric patients below the age of 18 have not been established
•  The most common ocular adverse reaction was blurred vision (1% to 3% of patients reported blurred vision and 

conjunctival redness)
You are encouraged to report negative side effects of prescription drugs to the FDA. Visit www.fda.gov/medwatch or 
call 1-800-FDA-1088.
Please see accompanying Brief Summary of full Prescribing Information for MIEBO.
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Indicated for the 
treatment of the signs 
and symptoms of DED

Learn more at 
MIEBO-ECP.COM

Rapid and 
sustained relief1†

•  Improvement in tCFS and 
eye dryness as early as Day 15 
continued through Day 57 in 
2 pivotal studies  

Excellent 
tolerability1,4-6‡

•  Low rate of burning or stinging 
on instillation

•  Blurred vision and conjunctival 
redness were reported in 1%-3% 
of individuals

Inhibits tear 
evaporation1-3*

•  Forms a monolayer at the 
air-liquid interface of the tear 
fi lm which can be expected to 
reduce evaporation

MIEBO is the fi rst and only Rx eye drop for DED that directly targets evaporation1

*The exact mechanism of action for MIEBO in DED is not known.1

† Study design: Two 57-day, multicenter, double-masked, saline-controlled studies (GOBI and MOJAVE) were conducted in adults ≥18 years 
old with a self-reported history of DED in both eyes. Across GOBI and MOJAVE, 614 patients received MIEBO and 603 patients received control 
with 591 and 575, respectively, assessed on Day 57. Primary endpoints were change from baseline in tCFS and change from baseline in eye 
dryness score at Day 57. Day 15 was the earliest time point at which signs and symptoms were evaluated in the trials. Day 57 was the last.1,5,6

‡ In 2 pivotal studies of >1200 patients (614 patients received MIEBO), there were no incidences of serious ocular AEs with MIEBO. Most AEs were 
considered mild. The discontinuation rate for MIEBO was comparable to control (pooled: 0.2% vs 0.5%; GOBI: 0.3% vs 1.0%; MOJAVE: 0% vs 0%). 
0.5% (pooled) of patients experienced instillation site pain AEs, such as burning or stinging (GOBI: 1.0%; MOJAVE: 0%). Blurred vision (pooled: 
2.1%; GOBI: 3.0%; MOJAVE: 1.3%) and conjunctival redness (pooled: 0.8%; GOBI: 0%; MOJAVE: 1.3%) were reported in 1%-3% of individuals.1,4-6

AE, adverse event; DED, dry eye disease; tCFS, total corneal fl uorescein staining.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

This Brief Summary does not include all the information needed 
to use MIEBO safely and effectively. See full Prescribing 
Information for MIEBO.

MIEBO™ (perfluorohexyloctane ophthalmic solution), for topical 
ophthalmic use 
Initial U.S. Approval: 2023

1 INDICATIONS AND USAGE

MIEBO™ (perfluorohexyloctane ophthalmic solution) is indicated for 
the treatment of the signs and symptoms of dry eye disease (DED).

4 CONTRAINDICATIONS

None.

5 WARNINGS AND PRECAUTIONS

MIEBO should not be administered while wearing contact lenses. 
Advise patients that contact lenses should be removed prior to 
and for at least 30 minutes after administration of MIEBO.

6 ADVERSE REACTIONS

6.1 Clinical Trials Experience 

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

In patients with DED, 614 patients received at least one dose of 
MIEBO in two randomized controlled clinical trials across 68 sites in 
the United States. The most common ocular adverse reaction was 
blurred vision. Blurred vision and conjunctival redness were reported 
in 1-3% of individuals.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy 

Risk Summary

There are no adequate and well controlled studies with MIEBO in 
pregnant women. 

In animal reproduction studies with oral administration of  
perfluorohexyloctane during the period of organogenesis, no  
adverse maternal or developmental effects were observed in rats  
at doses up to 162 times the recommended human ophthalmic 
dose (RHOD) (see Data). Maternal toxicity, miscarriages and  
reduced fetal weights were observed in rabbits at all doses tested, 
with the lowest dose as 41 times the RHOD.

All pregnancies have a risk of birth defect, loss, or other adverse 
outcomes. In the US general population, the estimated background 
risk of major birth defects is 2 to 4%, and of miscarriage is 15 to 20%, 
of clinically recognized pregnancies. 

Data 

Animal Data 

An embryofetal study was conducted in pregnant rabbits  
administered perfluorohexyloctane by oral gavage on gestation  
days 6 to 19, to target the period of organogenesis.

Perfluorohexyloctane produced maternal toxicity, characterized  
by reduced body weight gain and food consumption, and  
miscarriages at all doses tested, with the lowest dose as  
≥ 250 mg/kg/day (41 times the RHOD based on body surface area). 
Reduced fetal weights were also observed at ≥ 250 mg/kg/day but 
no fetal mortality or malformations. A no observed adverse effect 
level (NOAEL) for maternal toxicity was not established in rabbits.

An embryofetal study was conducted in pregnant rats administered 
perfluorohexyloctane by oral gavage on gestation days 6 to 17, to 
target the period of organogenesis. There was no evidence of  
embryofetal toxicity or teratogenicity at doses up to 2,000 mg/kg/day 
(162 times the RHOD).

8.2 Lactation

There are no data on the presence of perfluorohexyloctane in  
human milk, the effects on the breastfed infant, or the effects  
on milk production. The lack of clinical data during lactation  
precludes a clear determination of the risk of MIEBO to an infant 
during lactation; however, the developmental and health benefits 
of breastfeeding should be considered along with the mother’s  
clinical need for MIEBO.

8.4 Pediatric Use

The safety and effectiveness of MIEBO in pediatric patients below 
the age of 18 years have not been established.

8.5 Geriatric Use

No overall differences in safety and effectiveness have been  
observed between elderly and younger patients.

12 CLINICAL PHARMACOLOGY

12.3 Pharmacokinetics

The pharmacokinetics of perfluorohexyloctane following topical 
ocular administration of MIEBO has not been quantitatively  
characterized in humans. A single pharmacokinetic (PK) study was 
conducted that showed low systemic perfluorohexyloctane blood 
levels after topical ocular administration. Perfluorohexyloctane was 
not metabolized by human liver microsomes in vitro.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

Long-term studies in animals have not been conducted to evaluate 
the carcinogenic potential of perfluorohexyloctane. 

Perfluorohexyloctane was not mutagenic or clastogenic in a  
standard battery of genotoxicity tests, including a bacterial  
mutagenicity assay (Ames assay), an in vitro chromosome  
aberration assay using human peripheral lymphocytes, and  
an in vivo bone marrow micronucleus assay in rats.

17 PATIENT COUNSELING INFORMATION

Use with Contact Lenses

Advise patients that contact lenses should be removed prior to 
and for at least 30 minutes after administration of MIEBO.

Administration Instructions

Advise patients to instill one drop of MIEBO four times daily into 
each eye as depicted in the Administration Instructions.

Distributed by: 

Bausch & Lomb Americas Inc. Bridgewater, NJ 08807 USA

Patented. See https://patents.bausch.com for US patent information. 

©2023 Bausch + Lomb

MBO.0046.USA.23 Issued: 5/2023



Hire qualified
opticians with
Eyes On Eyecare
If you’re frustrated by the hiring game, partner with 
Eyes On Eyecare® to find qualified candidates for your 
practice. For more than 10 years, Eyes On Eyecare has helped 
busy practice owners take the headaches out of hiring with 
specialized job posting and recruiting services.

SOURCE OPTICAL TALENT 
MORE EFFICIENTLY WITH OUR:

PROUD PARTNER OF JOBSON OPTICAL GROUP

Learn more at eyesoneyecare.com/hire-now

I was able to attract good quality 
candidates to fill my openings.

- Paul Naftali, OD

Engaged audience of licensed opticians - including 
active and passive job seekers

Enhanced exposure of your job listing with syndication 
to top job platforms and our affiliate network

Specialized recruiting team with years of eyecare 
experience to source and screen candidates

“I had such a wonderful experience using 
Eyes On Eyecare. It was so easy to post a job 
and they walk you through the entire process. 
I recommend them to everyone I know.” 

- Ashley Wojcik
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A
number of autoimmune diseases 
may initially present with only 
ocular manifestations prior 
to any systemic involvement. 

Common ocular manifestations 
of autoimmune diseases include 
keratitis sicca, peripheral ulcerative 
keratitis, episcleritis, scleritis, optic 
nerve edema, vision loss, diplopia 
or eyelid ptosis. Maintaining a high 
index of suspicion allows optometrists 
to further investigate the etiology 
of ocular � ndings and coordinate 
prompt management and treatment 
for autoimmune conditions in order to 
reduce systemic or ocular impairment. 
Here, we will discuss various 
autoimmune diseases and how they may 
present in the eye. 

Graves’ Disease (GD)
� is autoimmune disorder involves 
the thyroid gland, characterized by 
the presence of circulating autoanti-
bodies that bind to and stimulate the 
thyroid-stimulating hormone receptor 
(TSHR), resulting in hyperthyroidism 
and in� ammation.1 Although most 
often associated with hyperthyroid-
ism, Graves’ may present in euthyroid 
or hypothyroid conditions. � yroid eye 
disease (TED), also known as Graves’ 
ophthalmopathy, is a disease that pri-
marily targets retrobulbar tissue leading 
to ocular complications.1 TED is char-
acterized by autoantibodies targeting 
and activating orbital � broblasts causing 
enlargement of extraocular muscles and 
connective tissues.2

Graves’ disease and TED can occur 
at any age but most commonly occur 
within the third to � fth decade of life, 
with women at a higher risk than men 
by sixfold.3-6 Despite a higher incidence 
in females, men who are diagnosed are 

four-times more likely to have severe 
TED complications.3 Other risks 
include genetic, environmental and 
immune factors. Smoking is the most 
consistently linked environmental fac-
tor, with an increase in risk by seven to 
eight times.3

While TED pathophysiology is not 
well established, the most accepted 
mechanism involves robust activation 
of orbital � broblasts.4 � ese orbital 
� broblasts play a critical role in the 
activation of autoantibodies to TSHR 
and insulin-like growth factor-1 (IGF-
1R).2,7 � e orbital in� ltration cascade 
then leads to development of extracellu-
lar matrices and � broblast proliferation, 
causing water retention, edema and 
connective tissue remodeling.3,7 � is re-
sults in extraocular muscle enlargement 
and orbital fat expansion.

Ophthalmic manifestations vary by 
case but may include periorbital edema 
and erythema, eyelid retraction, pro-
ptosis, restrictive strabismus, chemosis, 

Ocular Manifestations of 
Autoimmune Diseases: How to 

Understand and Identify
Optometrists have a key role to play when it comes to the overall health of their patients. 
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increased intraocular pressure, exposure 
keratopathy and, rarely, reduced vision 
from corneal ulceration or compressive 
optic neuropathy.8-9 Management for 
mild orbitopathy may include ocular 
surface lubrication and prismatic correc-
tion of binocular diplopia. Progression 
to moderate or severe disease stages 
may require treatment with corticoste-
roids, teprotumumab-trbw (Tepezza, 
Horizon Therapeutics), orbital irradia-
tion or orbital decompression.10-12 Early 

detection and treatment along with 
comanagement with endocrinology and 
ophthalmology are key to preventing 
long-term complications and improved 
patient quality of life.

Rheumatoid Arthritis (RA)
This chronic, inflammatory autoim-
mune condition primarily involves 
the synovial joints.13 Its prevalence is 
much higher in regions with people of 
European descent and the worldwide 
prevalence is an estimated 0.51%.13 The 
yearly rate for people developing RA 
in the US and other northern Euro-
pean nations is about 40 per 100,000 
persons and often affects women more 
than men.1 The risk for developing RA 
increases with age, as those who are 
between the age of 65 to 80 years old 
are often most affected.

RA will start out in the small pe-
ripheral joints symmetrically and then 

eventually affect the proximal joints if 
left untreated. The risk for developing 
this condition has been connected to 
HLA-DRB1, which contains a stretch 
of amino acids known as the shared 
epitope.13 This genetic competent 
combined with environmental factors, 
such as cigarette smoking, has shown 
to increase the risk for developing RA 
as it causes a repeated activation of the 
innate immunity.13 

The classification criteria to be 
diagnosed with RA includes number 
and size of involved joints, serological 
testing for rheumatoid factor or anti-
citrullinated peptide/protein antibody, 
elevated erythrocyte sedimentation rate 
(ESR) or C-reactive protein (CRP) 
and a symptom duration of at least six 
weeks.13

The eye is sensitive, just like other tis-
sues in the body, to widespread systemic 
inflammation. The most common ocular 
complications from RA include keratitis 
sicca, peripheral ulcerative keratitis 
(PUK), episcleritis and scleritis.14 Less 
common ocular complications may 
include uveitis and retinal vasculitis. 

Keratitis sicca is by far the most 
common complication as 10% to 35% 
of patients with RA will experience dry 

A computed tomography head scan of a 
patient with known thyroid eye disease, who 
was symptomatic for dryness and irritation. 
There is proptosis of both eyes with the right 
eye displaying more protrusion. The patient’s 
exophthalmometry reading was 31.5mm OD 
and 28mm OS.
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eye secondary to B and T cells attacking 
the lacrimal gland, which in turn 
causes a decrease in tear production.14 
Episcleritis and scleritis differ both in 
the level of inflammation and patient 
symptoms and may occur in up to 10% 
of patients with RA.14 It is especially 
important to be aware of scleritis as it 
is much more painful than episcleritis 
and affects both the superficial and deep 
episcleral vessels. 

RA accounts for 34% of PUK cases.14 
Patients will present with pain, blurred 
vision and/or photophobia. PUK is 
a rare type of corneal melt second-
ary to immune complexes that attack 
the vascular arcades in the peripheral 
cornea. When examining cases of this 
condition, optometrists should monitor 
for stromal thinning, neovascularization 
of the cornea, juxtalimbal ulcers and 
corneal perforation.

Systemic Lupus 
Erythematosus (SLE)
This systemic inflammatory disease 
affects multiple tissues of the body 
including the eye. Its prevalence has 
been reported to be 20 to 150 per 
100,000 persons, and women are nine 
times more likely to develop SLE than 
men.15 The pathophysiology of SLE is 
complex, and it is believed that those 
who are more genetically susceptible 
will have an immune response that leads 
to the creation of self-antigens from cell 

damage due to factors like infections 
or smoking.15 These self-antigens are 
presented to T cells, which accelerates 
the production of self-antibodies by 
B cells and ultimately leads to chronic 
self-induced inflammation and organ 
damage. 

Patients must be positive for at least 
four out of eleven defined criteria by the 
American College of Rheumatology to 
be officially diagnosed with SLE.15 This 
includes malar rash, discoid rash, skin 
photosensitivity, oral ulcers, nonerosive 
arthritis, serositis, renal dysfunction, 
neurological derangements like seizures, 
hematologic disorder like anemia, 
immunologic disorder like anti-DNA 
antibody and presence of antinuclear 
antibodies (ANA).15 Meeting at least 
four criteria has a sensitivity of 85% and 
specificity of 95% for SLE.16 

While the criteria do not mention 
any ocular findings, an estimated 33% 
of patients with SLE will experience 
ocular symptoms.16 These symptoms 
will differ in severity and can even cause 
permanent visual impairment. Kerato-
conjunctivitis sicca is one of the most 
common findings. Approximately 25% 
of SLE patients will be affected, and 
proinflammatory markers can be found 
within the tear film.16 Periorbital edema 
is a fairly uncommon presentation in 
those with SLE, but it has an overall 
incidence of 4.8% and is more common 
in those of African descent.17 These 

patients will present with swelling that 
has overlying eczema-like changes and 
can be commonly mistaken as chronic 
blepharitis. In cases of scleritis associ-
ated with SLE, anterior scleritis is a 
more common presentation than poste-
rior scleritis. It is considered a sight-
threatening condition since nodular 
inflammation can lead to tissue necrosis. 
Patients with SLE can also present with 
uveitis, which occurs in roughly 0.1% 
to 4.8% of patients. It is usually mild in 
presentation and typically non-granulo-
matous.16

Lupus retinopathy can develop in an 
estimated 29% of patients who have 
active SLE vs. 3% of patients who have 
well-controlled SLE.17 These retinal 
changes are due to deposition of im-
mune complexes in the vessel walls, 
which can lead to microangiopathy, 
vaso-occlusions and vasculitis. The most 
common findings may be microangi-
opathy. This has a similar appearance 
to diabetic or hypertensive retinopathy 
with intraretinal hemorrhages, exudates 
and/or cotton wools spots. Vaso-
occlusion and vasculitis are rare clinical 
appearances but have a worse visual 
prognosis. This may result in widespread 
capillary nonperfusion, neovasculariza-
tion and/or vein/artery occlusions. 

Lupus choroidopathy with an exuda-
tive retinal detachment is a rare com-
plication of SLE and typically is seen in 
patients who have highly active SLE.17 

A U TO I M M U N E D I S E A S E SOptometric Study Center

A 65-year-old African American male presented with a red eye OS that started one month ago and reported eye pain, a foreign body 
sensation and light sensitivity. He was diagnosed with diffuse non-necrotizing anterior scleritis and was treated with oral NSAIDs. He was 
also referred to rheumatology due to a positive ANA and elevated ANCA testing.
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It is important to monitor these patients 
for glaucoma, as choroidal effusion may 
occur and cause angle closure due to the 
anterior shift of the lens.

Neuro-ophthalmic complications 
have been reported in roughly 3.6% of 
adults with SLE.15 Abnormalities with 
eye movements are the most common, 
as they have been reported in up to 
29% of patients with third and sixth 
nerve palsies being the most common 
presentation.15,17 Notably, optic nerve 
complications are rare with only 1% of 
patients being affected by conditions 
such as optic neuritis, which can have 
a very poor prognosis as most patients 
present with 20/200 or worse vision 
when associated with SLE.16

Sjögren’s Syndrome
Primary presentation of this chronic 
systemic autoimmune disorder com-
monly involves sicca symptoms (i.e., 
dryness involving the eyes and mouth 
secondary to inflammation and re-
sultant pathology of the lacrimal and 
salivary glands).18 Sjögren’s syndrome is 
classified as either primary (condition 
occurs by itself ) or secondary (accom-
panied by other systemic autoimmune 
conditions such as RA and SLE).19

Sjögren’s syndrome has a 9:1 ratio 
predilection for women.20,21 This condi-
tion can affect people of any age, al-
though symptoms usually appear in the 
fourth to fifth decade of life.22 The exact 
pathophysiology is unknown; however, 
the current hypothesized mechanism 

includes the destruction of exocrine 
gland epithelium due to B and T cell 
autoantigen responses.23 Antibodies be-
ing produced may target the epithelium 
of salivary ducts and lacrimal glands 
or against nucleus/cellular antigens 
such as anti-Ro/SS-A, anti-La/SS-B, 
rheumatoid factor (RF) and ANA.19 
This ultimately results in diminished 
tear production by the lacrimal glands 
and diminished saliva production by the 
salivary glands.

In-office testing may include 
Schirmer testing, fluorescein staining, 
rose bengal staining, lissamine green 
staining, phenol red thread test and 
tear osmolarity to determine aqueous 
deficiency. Serologic testing may also 
be performed including ANA, RF or 
Sjögren’s syndrome specific antibodies 
(i.e., anti-Ro [SS-A], anti-La [SS-
B]).19,23 

A significant number of patients 
with this condition will have normal 
serology and are therefore not defini-
tive. While several studies have aimed 
to identify biomarkers and molecules 
to diagnose the condition, biopsy of 
the minor salivary glands remains the 
gold standard for Sjögren’s syndrome 
confirmation.23-25 However, a biopsy is 
not mandatory in all cases if the clinical 
and laboratory findings are suggestive of 
the syndrome.

Management of Sjögren’s syndrome 
includes both local and systemic 
approaches. Locally targeted ocular 
treatments may include artificial tears/

ointments, punctal occlusion, lateral 
tarsorrhaphy, bandage contact lenses, 
prophylactic antibiotic drops, amniotic 
membranes, oral pilocarpine, immuno-
modulators, cyclosporine A, filament 
mechanical removal and autologous 
serum eye drops.26 Establishing early di-
agnosis and treatment can help prevent 
severe complications, vision loss and 
improve patient quality of life.

Myasthenia Gravis
This autoimmune condition disrupts 
the normal ability for acetylcholine 
to bind to acetylcholine receptors in 
the postsynaptic membrane at the 
neuromuscular junction. The presence 
of antibodies bound to acetylcholine 
receptors leads to weakness of skeletal 
muscles.27 Ocular myasthenia gravis 
(OMG) is characterized by ocular 
symptoms only. The disease may 
manifest initially with localized ocular 
symptoms such as ptosis, diplopia and 
orbicularis weakness. Generalized 
myasthenia gravis (GMG) symptoms 
include dysphagia, dyspnea, dysphonia, 
dysarthria and weakness of extremities. 
The overall incidence of OMG is 1.13 
per 100,000 per year, while the range of 
MG is 0.17 to 7 per 100,000 per year.28 
It is imperative for eyecare professionals 
to recognize signs that may lead to the 
challenging diagnosis of MG.

The presence of antibodies exerts its 
pathogenic effect at the neuromuscu-
lar junction by impeding on normal 
acetylcholine binding to its respective 

A 49-year-old Caucasian male who presented with a painful red eye. He was diagnosed and treated for PUK, as his symptoms progressed 
after initially being diagnosed with a corneal abrasion. He had no prior autoimmune conditions but was diagnosed with RF due to elevated 
RF, CRP, CCP, ANA and ESR.  
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receptor. It can do so through various 
mechanisms such as internalizing or re-
ducing acetylcholine receptors, increas-
ing the synaptic distance or reduction of 
postsynaptic junctional folds. Similarly, 
presence of low-density lipoprotein 
receptor-related protein 4 (LRP4) and 
muscle-specific kinase (MuSK) anti-
bodies reduces the receptor availability 
for binding. A thymoma is a paraneo-
plastic source of antibody production, 
which can be found in 10% of patients 
with MG.27

Ahead of laboratory testing, in-
office testing, not limited to ice test, 
sleep test or Cogan’s lid twitch, may 
aid in clinical suspicion. The ice test 
is performed by placing an ice pack 
over the patients’ closed eyelids for two 
minutes. A positive test is denoted as 
unequivocal improvement of palpebral 
fissure. The sleep test is comparable 
to the ice test. A positive sleep test is 
based on recovery of eyelid posture 
or diplopia with 30 minutes of rest. 
Cogan’s lid twitch can be observed as 
a quick upward overshoot of eyelid on 
return to primary gaze, following rest in 
downgaze for 15 seconds. Acetylcholine 
receptor antibodies in MG are detected 
in approximately 85% of those with 
GMG. The remainder of patients may 
test positive for either MuSK, LRP4 

or remain seronegative. Those who 
remain seronegative should be retested 
or referred to neurology for trial of 
treatment.

Optometrists frequently encounter 
complaints of diplopia or lid droop. 
However, the hallmark of OMG is 
variable ptosis and/or diplopia, which 
exhibits fatigability with sustained 
muscle usage. Approximately 50% of all 
MG patients present initially with ocu-
lar symptoms.29 Over time, those who 
present with ocular symptoms have the 
potential to convert to generalized dis-
ease. Only about 15% of patients with 
MG have symptoms confined to ocular 
muscles.27 About 90% of patients who 
continue to have symptoms restricted 
to ocular muscles over the course of two 
years will continue as OMG and not 
convert to generalized disease.27

Multiple Sclerosis (MS)
This neurodegenerative disease leads to 
debilitating symptoms due to demyelin-
ation and progressive axonal degenera-
tion of the central nervous system. MS 
is considered an autoimmune condition 
due to the activation of the inflam-
matory cascade, caused by T cells that 
identify myelin as foreign, leading to the 
formation of inflammatory lesions and 
sclerosed plaques.30 

An estimated 400,000 people in the 
US are affected by MS, with a higher 
rate of prevalence among those who live 
in higher altitudes.30 The average onset 
age is typically young at around 20 to 
50 years old and women are three times 
more likely than men to develop MS.30 
At this time, the condition’s etiology 
is not very well known due to multiple 
contributing factors such as genetics, 
stress, diet, viral infections like Epstein-
Barr virus, geographical location, ultra-
violet light exposure and smoking.

Optic neuritis is a common initial 
manifestation of MS, which occurs 
in up to 20% of patients who have no 
known diagnosis of the condition.30 The 
overall risk of developing MS within 
10 years following optic neuritis is an 
estimated 38%.30 Roughly 75% of pa-
tients who have a diagnosis of MS may 
experience at least one episode of optic 
neuritis.30

Patients with optic neuritis will pres-
ent with monocular vision loss that can 
occur over hours to days and reach peak 
vision loss within two weeks of onset 
and then spontaneously improve or re-
solve within the first month. Papillitis or 
optic nerve swelling has been reported 
to occur in up to 33% of patients. The 
severity of vision impairment can vary 
with 35% being 20/40 or better and 

A U TO I M M U N E D I S E A S E SOptometric Study Center

A 40-year-old Caucasian male reported a lightning streak in his left eye that started two days ago with worsening blurred vision, loss of 
the upper portion of his vision and a red eye. The photo on the left shows vasculitis with disc edema, macular edema, vessel sheathing and 
hemorrhaging. The photo on the right shows progression of his retinal vasculitis that involved a new complication of panuveitis after four days.
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36% being 20/200 or worse as described 
in the Optic Neuritis Treatment Trial 
(ONTT).30,31 

Additionally, patients can experience 
periorbital or ocular pain either before 
or during the initial vision loss, which 
commonly presents as being worse 
during eye movements. This was 
reported in up to 92% of cases during 
the ONTT.30 This pain can last for 
several days but is not correlated with 
the severity of vision loss. Visual field 
defects can also vary in presentation 
as diffuse loss, central scotomas and/
or altitudinal defects. Color vision and 
contrast sensitivity changes can also be 
observed as patients will often complain 
about dullness to colors or dimmed 
vision, which is often tested with the 
red cap test to observe desaturation. The 
changes in color vision can occur in up 
to 88% of patients, whereas contrast 
sensitivity changes can occur in up to 
51% of patients.30

MS may also lead to ocular motor 
deficits that can be associated with acute 
exacerbations. Cranial nerve palsies 
caused by MS are typically isolated and 
commonly affect the abducens nerve 
rather than the oculomotor or trochlear 

nerve.30 Impairment of the abducens 
nerve will lead to difficulties with eye 
movements like pursuits and saccades 
which can affect daily activities, such as 
reading or driving. 

Another complication to be aware 
of is internuclear ophthalmoplegia 
(INO), a hallmark neurological finding 
for MS that is present in 17% to 41% 
of patients.30 An INO is an abnor-
mal horizontal deficit with adduction 
impairment of the ipsilateral eye and 
a horizontal abducting nystagmus of 
the contralateral eye. This impairment 
involves a lesion of the medial longi-
tudinal fasciculus. Lesions that cause 
bilateral INO carry an increased risk for 
MS. Patients with INO will complain 
of diplopia, nystagmus and loss of depth 
perception.

Scleroderma
Also known as systemic sclerosis, this 
is a severe connective tissue disorder 
that involves the skin, musculoskeletal, 
gastrointestinal, pulmonary and renal 
systems.32-34 The pathophysiology of 
scleroderma is not entirely understood 
but it is hypothesized that immune 
activation leads to vasculopathy and 

excess fibrosis due to an overproduction 
and accumulation of collagen and other 
extracellular matrix proteins. 

It is a rare condition with an esti-
mated incidence of 19.3 new cases per 
million persons per year.33 It typically 
affects those between 30 to 50 years old 
and women are three times more likely 
to develop scleroderma than their male 
counterparts.33 Patients are diagnosed 
with scleroderma when they meet the 
major criteria of thickening of the skin 
that affects the arms, face and/or neck, 
as well as minor criteria such as digital 
pitting scars, sclerosis of the fingers and 
toes or pulmonary fibrosis.33

Ocular manifestations for sclero-
derma are rare but can involve both the 
anterior and posterior segment. Eyelid 
changes are well documented in cases 
of scleroderma due to the sclerosis of 
connective tissue in the eyelid which 
can lead to stiffness and tightness.32-34 
Lid stiffness has been found in 29% to 
65% of patients and is associated with a 
hardened-like feeling on palpation and 
difficulty with lid eversion.33 

Telangiectatic vessels on the lids may 
also be present in 17% to 21% of pa-
tients.33 Ocular surface disease has been 

A 45-year-old male with known MS presented to the eye clinic for his yearly exam with no new symptoms, but his exam showed new 
ganglion cell loss OS, as seen in the two photos.
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found to occur in 37% to 79% of 
patients due to fibrotic impairment 
to the lacrimal gland that leads to 
reduced tear production.33 Although 
the collagen rich cornea is not often 
directly affected by scleroderma, 
eyelid changes and ocular surface 
disease can lead to corneal issues 
such as exposure keratitis, filamen-
tous keratitis and PUK.

The association between glau-
coma and scleroderma is still being 
researched, but it is believed that 
patients with scleroderma can have 
changes in vascular perfusion to 
the nerve and/or fibrotic-restricted 
outflow of the aqueous humor, 
which could lead to normal tension 
or open-angle glaucoma depending 
on the mechanism.32-35 The retina 
and choroid are highly vascularized 
structures; however, the retina may 
not be as affected by scleroderma 
when compared to the choroid due 
to immunologically favored microcircu-
lation and a lack of resident fibroblasts.32

Psoriasis
This immune-mediated inflamma-
tory skin condition may present in a 
variety of erythematous lesions. Some 
variants of psoriasis may present with 
scaly patches or plaques, confetti-like 
scaly patches, coalescent erythematous 
scales or pustules. Psoriasis affects 3.2% 
of adults and 0.13% of children in the 
US population and about 125 million 
people worldwide.35 It is imperative to 
recognize signs of psoriasis as patients 
can have ocular manifestations along 
with joint involvement, cardiometabolic 
disease, inflammatory bowel disease, 
and mental illness.36

The most common variant of psoriasis 
is plaque psoriasis, and it accounts for 
80% to 90% of all psoriasis cases.36 
The pathogenesis of psoriasis is char-
acterized by excessive activation of the 
adaptive immune system. Specifically, 
a variety of innate immune cells such 
as keratinocytes, macrophages, natural 
killer T cells and plasmacytoid cells 
secrete cytokines that activate myeloid 
dendritic cells to further secrete excess 
cytokines, which then allows for dif-

ferentiation of T cells. The maturation 
of T cells then secrete cytokines that 
begin the inflammatory cascade causing 
keratinocyte proliferation, angiogen-
esis, vasodilation, skin thickening and 
erythema.36

Contrary to the very apparent ery-
thematous scaly lesions seen in psoriasis, 
ocular manifestations of psoriasis are 
subtle. Diagnostic workup for psoriasis 
requires a systemic and family history, 
as well as a skin and nail examination. 
Referral for a lesion skin biopsy may be 
required for definitive diagnosis.36

Ocular manifestations are wide 
ranging and may present as chronic 
conjunctivitis, blepharitis, keratitis 
sicca, madarosis, trichiasis, uveitis and 
symblepharon.37 The most common 
ocular presentation is chronic blepha-
roconjunctivitis, and this condition 
presents in up to 64.5% of patients.37 
Psoriasis induced blepharitis is second-
ary to abnormal epidermal turnover that 
interferes with normal meibomian gland 
function. Conjunctivitis presenting with 
palpebral plaques or an accompanying 
symblepharon should raise suspicion for 
psoriasis. Uveitis and keratitis sicca have 
been reported in up to 20% and 18.75% 
of patients, respectively.37    

Vasculitis
The vasculitides include a diverse 
list of conditions such as giant cell 
arteritis (GCA), granulomatosis with 
polyangiitis, polyarteritis nodosa, 
Bechet’s disease and Kawasaki’s 
disease. These conditions are affected 
by immune-mediated vessel inflam-
mation, which leads to the compro-
mise of the normal vessel lumen, 
resulting in stenosis, occlusion, or 
aneurysmal formation. As a result, 
a range of tissue ischemia and/or 
necrosis of organs can occur. Overall, 
the pathophysiology of vasculitis is 
hypothesized to be due to an immu-
nological component that plays an 
active role in inflammation of vessels. 
These cytokine-mediated changes 
along with inappropriate activa-
tion of leukocytes and endothelial 
cells are key factors that cause vessel 
inflammation and damage.38 As an 
eyecare provider, failure to recognize 

ocular signs related to vasculitis can be 
devastating, if not fatal. 

The orbital fat, orbital nerves, extra-
ocular muscles, lacrimal gland, the optic 
nerve and adnexa are all susceptible to 
ischemia and necrosis. Patients suffering 
from vasculitis can present with a range 
of symptoms from mild ocular pain to 
severe vision loss. Inflammatory vasculi-
tides include many conditions which we 
review here: 

GCA. This is the most common of the 
systemic vasculitides and considered to 
be a medical emergency.39 GCA is char-
acterized by segmental inflammation, 
necrosis of smooth muscles and thicken-
ing of internal elastic lamina of medium 
to large caliber arteries.40 Symptoms 
of GCA include unilateral temporal 
headache, scalp tenderness, stiffness of 
neck, shoulder pain, jaw claudication and 
vision loss. Laboratory results include el-
evated c-reactive protein and erythrocyte 
sedimentation rate. Arteritic anterior 
ischemic optic neuropathy is a common 
ocular manifestation of GCA that may 
develop in approximately 80% of patients 
who have been diagnosed with GCA.41

Granulomatosis with polyangiitis. 
This is a common vasculitis 
characterized by necrosis of tissue 

A U TO I M M U N E D I S E A S E SOptometric Study Center

Due to history of known MS and new ganglion cell 
loss OS, an updated MRI was ordered, which showed 
progression with new active demyelinating lesions. 
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and granulomatous inflammation of 
the small to medium blood vessels. 
GPA is strongly associated with anti-
neutrophil cytoplasmic antibodies 
(ANCAs), as it can be identified in 
80% to 90% of cases.40 This disease 
most often affects the respiratory 
system and kidneys but could have 
orbital manifestations in 15% to 20% 
of patients. Orbital involvement may 
include optic nerve compression and/or 
infiltration, mass effect on extraocular 
muscles and inflammation of lacrimal 
glands.40

Polyarteritis nodosa. This is a rare 
necrotizing vasculitis of small and 
medium arteries. The vasculitis is seg-
mental and focal and can be found in 
any artery throughout the body. In late 
stages, the necrotizing lesions begin 
to heal and fibrose, leading to vessel 
occlusion. This condition can affect 
multiple organ systems such as joints/
bones, peripheral nervous system, 
central nervous system, kidneys, heart 
and gastrointestinal system. Ocular 
manifestations include retinal vasculitis, 
ischemic optic neuropathy, extraocular 
muscle dysfunction, peripheral ulcer-
ative keratitis or scleritis.40,42 

Bechet’s disease. This condition has 
been known to affect the small- and 
medium=sized vessels due to neutro-
phil and fibrin invasion of the vessel 
lumen, leading to thrombosis and oc-
clusion of vessels.40 Bechet’s disease is 
associated with positive HLA-B51 in 
laboratory testing. Ocular involvement 
has been reported in approximately 
70% of patients with uveitis as the 
most common ocular manifestation.42,43 
Less commonly, those with Bechet’s 
disease can also present with retinal 
vasculitis. 

Kawasaki’s disease. This is a systemic 
vasculitis that affects the medium sized 
vessels and predominately occurs in 
children under the age of five. This 
form of vasculitis mainly affects the 
coronary arteries and if left untreated, 
aneurysms can form in roughly 30% 
of patients.40 The most common ocular 
manifestation is conjunctivitis, but an-
terior uveitis, macular edema and optic 
nerve edema have been reported.42

Ocular presentation of the vasculi-
tides is varied and requires a thorough 
history, evaluation, laboratory testing, 
imaging and occasionally a biopsy to 
determine the underlying etiology. 
Often the ocular findings are the initial 
presentation of what may be a life-
threatening condition and optometrists 
must be diligent to ensure patients re-
ceive appropriate and timely referrals.42

Takeaways
Autoimmune conditions are frequently 
associated with various comorbidities 
and systemic complications that have an 
impact on quality of life. Optometrists 
can play an important role in comanag-
ing their patients’ general health along-
side other specialties such as rheumatol-
ogy by monitoring for common ocular 
signs and symptoms of autoimmune 
diseases. ■
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O P TO M E T R I C S T U D Y C E N T E R Q U I Z

1. The most common ocular presentation 
in patients with psoriasis is which of the 
following?
a. Chronic blepharoconjunctivitis.
b. Episcleritis.
c. Ischemic optic neuropathy.
d. Retinal vasculitis.

2. The diagnostic workup for psoriasis 
includes all of the following EXCEPT:
a. Family history of psoriatic disease.
b. Comprehensive skin and nail examination.
c. Skin biopsy for atypical cases.
d. Genetic testing.
 
3. All the following are signs and symptoms 
that can present in myasthenia gravis 
EXCEPT:
a. Difficulty swallowing.
b. Ptosis.
c. Binocular internuclear ophthalmoplegia.
d. Increased sweating.

4. Which of the following is FALSE regarding 
antibodies against acetylcholine receptors?
a. Increased synaptic distance.
b. Increased acetylcholine receptors.
c. Reduced junctional folds.
d. Activation of complement pathway.

5. Myasthenia gravis (MG) is a disorder of 
the neuromuscular junction that involves 
____________ muscles.
a. Smooth muscles.
b. Skeletal muscles.
c. Cardiac muscles.
d. None of the above.

6. Which of the following systemic 
vasculitides is considered a true ocular and 
medical emergency?  
a. Polyarteritis nodosa.
b. Bechet’s disease.
c. Giant cell arteritis. 
d. Kawasaki’s disease.

7. What is the most common ocular 
manifestation in a patient with Bechet’s 
disease? 
a. Uveitis.
b. Episcleritis.
c. Ischemic optic neuropathy.
d. Retinal vasculitis.

8. The diagnostic criteria for systemic lupus 
erythematous includes all of the following 
EXCEPT:
a. Malar rash.
b. Prescence of antinuclear antibodies.
c. Lupus retinopathy. 
d. Skin photosensitivity.

9. Which of the following conditions are 
woman are more likely to develop than men?
a. Rheumatoid arthritis. 
b. Multiple sclerosis.
c. Systemic lupus erythematosus. 
d. All of the above.

10. Which thyroid condition is associated with 
Graves’ disease?
a. Euthyroidism.
b. Hyperthyroidism.
c. Hypothyroidism.
d. All of the above.

11. Thyroid eye disease is characterized by all 
of the following EXCEPT:
a. A sixfold higher risk in women than men.
b. Smoking is the most consistently linked 

environmental factor.
c. Exposure keratopathy.
d. Deactivation of the orbital fibroblasts.

12. The risk for developing rheumatoid 
arthritis increases with all of the following 
EXCEPT:
a. Living in a higher altitude.
b. Increased age. 
c. Biological women.
d. Smoking.

13. Peripheral ulcerative keratitis is most 
often associated with which of the following 
systemic conditions?
a. Grave’s disease.
b. Rheumatoid arthritis. 
c. Multiple sclerosis. 
d. Sjögren’s syndrome.

14. The classification criteria for diagnosis 
of rheumatoid arthritis includes which of the 
following?
a. Duration of symptoms.
b. Number and size of joint involvement.
c. Serological testing.
d. All the above.

15. Sjögren’s syndrome has a ______ ratio 
predilection for women.
a. 7:1.
b. 3:1.
c. 1:9.
d. 9:1.

16. What is the gold standard for diagnosing 
Sjögren’s syndrome?
a. Sjögren’s syndrome specific antibodies.
b. Biopsy of the minor salivary glands.
c. Antinuclear antibody.
d. Rheumatoid factor.

17. Which of the following is FALSE about 
multiple sclerosis?
a. Uveitis is a common presenting symptom 

of MS.
b. Periorbital pain follows vision loss in 92% 

of cases in the ONTT.
c. Contrast sensitivity is maintained, while 

color vision is reduced.
d. All the above.

18. The overall risk of developing MS is ____% 
within 10 years after initial episode of optic 
neuritis.
a. 50%.
b. 15%.
c. 38%.
d. 25%.

19. Common ocular manifestations of 
scleroderma include all of the following 
EXCEPT:
a. Lid stiffness.
b. Telangiectatic vessels on lids. 
c. Uveitis.
d. Ocular surface disease.

20. Which inflammatory vasculitides is most 
commonly associated with scleritis?
a. Giant cell arteritis.
b. Bechet’s disease.
c. Granulomatosis with polyangiitis.
d. Kawasaki’s disease.
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A
s the clinical battle against the 
growing prevalence of dry eye 
continues, the industry has 
responded with new products 

and novel approaches to address this 
debilitating condition afflicting millions 
of patients. The most common approach 
begins with an artificial tear regimen, 
and, if ineffective, a prescription eye 
drop. Continued dosing compliance re-
mains challenging, as over two-thirds of 
patients using topical agents terminate 
their use within one year.1 This high 
discontinuation rate is owed in part to 
medication side effects or perceived lack 
of effectiveness.

Artificial tears and eye drops are 
formulated to readily wet, spread and 
adhere to the ocular surface in mild-to-
moderate dry eye disease (DED) pa-
tients. However, although new 
products continue to advance, 
evidence shows they do not 
provide the necessary relief 
to the severe dry eye patients 
who are most in need.2

Simply put, the ingredients 
used in over-the-counter 
lubricant and emulsion eye 
drops lack the biochemistry to 
provide the necessary coating 
properties to both protect and 
heal the ocular surface. The 
creation of novel excipients 
that meet the FDA safety 
criteria under the artificial 
tear monograph provides an 
expedient path to market the 
product over-the-counter. But 
there is a unique and possibly 
game-changing eye drop that’s 

likely to become available in the next 
six months—SilkTears (Silk Technolo-
gies). Studies show promising results for 
the use of silk-derived protein (SDP) 
as a novel wetting agent in dry eye 
drops, which also demonstrates natural 
anti-inflammatory and wound healing 
properties in both in vitro and in vivo 
animal studies.

Importance of Mucin in Tear Film
The natural tear film is complex, 
multilayered and multifunctional, and 
crucial in protecting the corneal surface 
from both physical and biological harm. 
It uses mucin protein to maintain a 
healthy ocular surface, which provides 
the innermost tear film complex, adher-
ent to and in contact with the superficial 
epithelial layer of the hydrophobic cor-

neal surface. Mucin creates a biological 
surface that simultaneously adheres to 
the cornea and aqueous tear layer to aid 
wetting and tear film spreading over the 
ocular surface.3 Its bimodal function 
minimizes light scatter through the cor-
nea and provides comfort as a protective 
coating over the ocular surface. This 
coating creates a smooth refractive sur-
face, covers the sensitive nerve endings 
that integrate with the epithelial layer 
and shields the ocular surface from the 
potentially abrasive inner eyelid motion. 
In many severe dry eye patients, mucin 
production and tear secretion are highly 
dysregulated and unable to coat the 
ocular surface effectively. The develop-
ment of biological ingredients, such as 
proteins, is paramount to recreate the 
natural tear film.

Until now, the use of proteins has 
been largely relegated to autologous 
serum eye drops. There has been in-
creasing promise in eye drops contain-
ing exosomes derived from explanted 
human placental mesenchymal stromal 
cells.5 However, the regulatory pathway 
to FDA approval for highly heterog-
enous blood-derived products is arduous 
and expensive. The introduction of bet-
ter characterized, non-blood or animal 
tissue-derived proteins with mucin-like 
properties represents a significant ad-
vancement in eye drop formulation.

SDP
One such material that meets these 
criteria is called silk fibroin protein, 
which is non-toxic and non-immuno-
genic. Fibroin utility in biomedical ap-
plications has been under development 
for the past three decades, including 
applications in corneal tissue engineer-
ing, ocular surface repair and regen-
erating the corneal endothelium.6-8 
Fibroin has been successfully shown 
in a mouse model to increase tear 

This unique protein is a brand new DED treatment.

As Smooth as Silk
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SDP-4 (1% w/w) was formulated within a 
preservative-free artificial tear formulation 
(SilkTears). SDP-4 improves formulation (A) surface 
wetting and (B) coating adherence properties as 
demonstrated when added to saline, and then placed 
on a wax surface.
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production, improve corneal smooth-
ness and provide a complete recovery of 
both corneal epithelial and conjunctival 
goblet cells.9 In addition, the expression 
of in� ammatory factors was inhibited 
across the ocular surface and in the lac-
rimal glands. However, � broin is highly 
unstable in solution and irreversibly 
aggregates after only a few weeks, mak-
ing it impractical for use in shelf-stable 
commercial eye drops in the past.

To overcome solution instabil-
ity, SDP, a novel, hydrolysate derived 
from � broin, is highly soluble and 
stable in aqueous formulation and acts 
as a wetting agent with known anti-
in� ammatory activity. SDP has been 
shown to enhance wound healing and 
reduce in� ammatory markers both in 
vitro and in vivo.10 When evaluating the 
use of SDP in vitro on a human corneal 
limbal-epithelial scratch assays, cell 
migration increased over 50%, with an 
approximate 60% increase in prolifera-
tion and nearly 30% decrease in scratch 
wound closure time.10 � ese results 
were corroborated in vivo using a rabbit 
model, in which there was a three-fold 
increase in the acute wound healing 
and an improved tissue healing pro� le 
through the formation of healthy epi-
thelium and increased tight junctions.11

Additional biological e� ects included 
increased epithelial proliferation with a 
concomitant reduction in the presence 
of MMP-9, a known pro-in� ammatory 
mediator of DED.

SDP-4 in SilkTears
Further work was performed in which 
a clinical-grade version of SDP, termed 
SDP-4, was formulated as an excipient 
into a topical formulation containing 
polysorbate as the active agent, and 
then used to treat moderate-to-severe 
dry eye in FDA-sponsored clinical tri-
als. Patients diagnosed with dry eye for 
up to over six months were enrolled for 
12 weeks in a dual cohort, multi-center, 
double-masked and vehicle-controlled 
study. � e � rst cohort of subjects had 
moderate to severe baseline symptoms 
while the second had moderate baseline 
symptoms.

Eye drops containing 1% SDP-4 
signi� cantly increased tear break-up 
time (TBUT) from baseline, even for 
severe patients. On average, patients 
treated with the 1% SDP-4 concentra-
tion witnessed a 78% improvement. In 
addition, patient symptomatology from 
baseline continued to improve through-
out the 84-day study, reaching an 
average total SANDE score reduction 
of 30 points, which was equivalent to 
a 46% average reduction in symptoms 
across the treated patient population. 
Patients with more severe baseline dry 
eye symptoms experienced signi� cantly 
improved relief as early as day 14 and 
continued to day 56. Lastly, all SDP-4 
treatment groups were well-tolerated 
with a low (2.6%) discontinuation rate 
across both cohorts. Collectively, the 
results strongly suggest that SDP-

4-containing eye drop formulations 
o� er a safe approach to aid in the relief 
of severe dry eye symptoms.

SDP-4 allows for the reduction of 
formulated excipients for a simpler—
and ultimately healthier—approach to 
recreate the natural tear � lm chemis-
try, which is critical in formulations 
destined for chronic conditions such as 
DED and will provide a much-needed 
treatment in the battle against ocular 
surface disease. ■
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by alison bozung, oD

URGENT CARE

A 
53-year-old man 
presented with 
three days of pain 
and redness in the 

left eye. He denied loss 
of vision and reported he 
had undergone uncompli-
cated cataract surgery at an 
outside facility one week 
prior to presentation. The 
right eye had also under-
gone cataract surgery three 
weeks prior to presentation 
and was asymptomatic. 
His past medical history was significant 
for alcoholic cirrhosis and hypertension.

On examination, his visual acuities 
were 20/20 OD and 20/25 OS. Intraocu-
lar pressures were 17mm Hg and 14mm 
Hg, and pupils were equally reactive to 
light. The left eye had significant con-
junctival injection with ciliary flush and 
4+ cell in both the anterior chamber and 
vitreous cavity. The posterior segment 
exam disclosed mild optic nerve edema, 
diffuse arterial sheathing and salient 
perivascular hemorrhaging throughout 
the fundus. Fundus photos and OCT 
scans were acquired (Figures 1 and 2).

Differential diagnoses for this case 
were post-op endophthalmitis, viral 
retinitis, hemorrhagic occlusive retinal 
vasculitis (HORV) and toxic anterior 
segment syndrome. Given the proximity 
to surgery, there was a high concern for 
infection. HORV was not favored, given 
no intravitreal or intracameral antibiot-
ics (vancomycin) were administered at 

the time of surgery. Viral retinitis was 
less likely, given the clinical appearance 
and absence of immunocompromise. The 
patient did endorse a history of intrave-
nous drug use, but stated his last use was 
six months prior to surgery. Upon further 
review of his cataract surgery post-op 
meds, he admitted to self-discontinuing 
topical antibiotics and steroids in the left 
eye just two days after surgery.

Next Steps
A vitreous tap was performed on the 
left eye and sent for bacterial and fungal 
cultures. An anterior chamber tap was 
also performed and sent for viral cultures. 
Empiric intravitreal vancomycin and 
ceftazidime were injected. Voriconazole, 
an antifungal agent, was also adminis-
tered given the reported history of intra-
venous drug use. The patient was started 
on topical prednisolone acetate hourly, 
cyclopentolate twice daily and oral vala-
cyclovir 2,000mg three times daily. 

The patient missed his one-day follow-
up but presented two days later with a 
significant decline in vision, from 20/25 
to hand motion. There was an appre-
ciable increase in intraocular inflamma-
tion including a hypopyon and vitreous 
membranes (Figure 3). A second round 
of intravitreal antibiotics was recom-
mended, but the patient refused. The fol-
lowing day, lacking any clinical improve-
ment, the patient agreed to undergo pars 
plana vitrectomy (PPV) with intravitreal 
antibiotics and silicone oil placement. 
A vitreous sample taken at the time of 
surgery was positive for Serratia marces-
cens, confirming a diagnosis of a gram-
negative bacterial endophthalmitis.

The patient’s infection was cleared, 
and the eye healed well after surgery. The 
patient eventually underwent silicone oil 
removal, which resulted in a final visual 
acuity of 20/40.

Endophthalmitis
Our patient’s presentation was interest-
ing because of the excellent visual acuity 
at presentation, clear fundus visualization 
and atypical retinal findings. “Sometimes, 
early endophthalmitis can present with 
mild vitritis but exhibit salient retinal 
findings such as hemorrhage or vascu-
litis,” comments Jesse Sengillo, MD, to 
whom I referred this patient. “You always 
need to maintain a high suspicion in the 
setting of recent ophthalmic surgery.”

Endophthalmitis after an intraocular 
procedure or surgery is a devastating 
complication. Based on a review of over 
8.5 million cataract surgeries performed 
in the United States, the prevalence 
of postoperative endophthalmitis is 
very low, hovering around 0.04%.1 
Despite its rarity, as the rate of surgical 
comanagement is increasing, it becomes 
even more important for optometrists 
to recognize signs and symptoms of 
endophthalmitis. 

A unique presentation of a rare postoperative complication.

Hemes and Cells and 
Sheathing—Oh, My!

Dr. Bozung practices at Bascom Palmer where she primarily sees patients in the hospital’s 24/7 ophthalmic emergency department. She also serves as the optometry residency 
program coordinator. Dr. Bozung is a fellow of the American Academy of Optometry and a member of the Florida and American Optometric Associations. She is a founding board 
member of Young OD Connect and serves on the editorial board for Review of Optometry. She has no financial interests to disclose.

About 
Dr. Bozung

Fig. 1. Fundus photo of the left eye on presentation reveals 
hemorrhagic vasculitis with mild diffuse vitreous haze. 
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Acute postoperative endophthalmitis 
occurs within six weeks of surgery, and 
the most frequently experienced symp-
toms are blurred vision, pain and photo-
phobia. Classic exam � ndings of endo-
phthalmitis include anterior chamber cell 
with or without hypopyon, progressive 
vitritis, conjunctival injection and ciliary 
� ush. Delayed or chronic postoperative 
endophthalmitis is that which occurs 
after six weeks. � ese cases may present 
with slow progression of these � ndings 
as well as granulomatous keratic precipi-
tates and in� ammatory deposits on the 
intraocular lens surface.2

� e most common causative patho-
gens are gram-positive bacteria of the 
ocular surface and adnexa, given their 
ubiquitous nature.3,4 Gram-negative bac-
teria are generally considered to present 
with worse visual acuities and portend a 
poorer prognosis due to their production 
of endotoxins and phagocytosis-resistant 
capsules, which leads to increased 
virulence.5 Fungal endophthalmitis is 
quite rare but may be slightly 
more common in tropical regions. 
Compared to bacterial endo-
phthalmitis, fungal cases develop 
more slowly, over days to weeks, 
and are likely to have “clumps” of 
in� ammatory material inside the 
eye as opposed to di� use in� am-
mation.6

Management
When a patient presents with 
� ndings suspicious for postopera-
tive endophthalmitis, comanaging 
providers should have a very low 
threshold to contact the surgeon 
and/or refer to a retina specialist 
on an emergent basis. A combi-

nation of intravitreal antibiotics potent 
against gram-positive (e.g., vancomycin) 
and gram-negative (e.g., ceftazidime) 
bacteria is typically administered. 
Antivirals can be added if there is high 
concern for viral retinitis masquerading 
as bacterial endophthalmitis. Antifungals 
may be used in atypical cases or if clinical 
suspicion is high, particularly if the pa-
tient’s history supports this etiology (e.g., 
trauma, intravenous drug use).

Surgical management for endo-
phthalmitis may be undertaken, as well. 
Vitrectomy can debulk the infection, 
provide a better culture sample, allow 
for direct visualization of the retina, and 
hasten visual recovery. � e landmark 
1995 Endophthalmitis Vitrectomy Study 
showed that for patients with very poor 
vision (light perception), the combination 
of early core vitrectomy with intravitreal 
antibiotics was superior to a vitreous tap 
and antibiotic injections alone in terms 
of � nal visual outcomes. A signi� cant 
improvement in visual outcome was not 

seen for patients with hand motion or 
better visual acuity regardless of whether 
vitrectomy was performed.7

� at study led to the wide adoption of 
“tap and inject” as the mainstay of treat-
ment for postoperative endophthalmitis. 
Some specialists consider early surgical 
intervention, given the improved safety 
pro� le of modern vitrectomy compared 
to 30 years ago. One study from 2020 
suggests early surgical intervention 
increases the likelihood of patients with 
postoperative endophthalmitis achieving 
20/40 or better vision from an average of 
50% to almost 80%.8

Regardless of the approach taken to 
manage endophthalmitis, the � rst step is 
recognition. Careful evaluation of clinical 
signs and symptoms of endophthalmitis 
combined with a high level of suspicion 
can allow for early identi� cation of this 
visually devastating disease. Proper triage 
and referral can provide the best possible 
outcome for our patients. ■

1. Pershing S, Lum F, Hsu S, et al. Endophthalmitis after 
cataract surgery in the United States: a report from the Intel-
ligent Research in Sight Registry, 2013-2017. Ophthalmol-
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Updated August 25, 2023. www.ncbi.nlm.nih.gov/books/
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4. Wilson BD, Relhan N, Miller D, Flynn HW. Gram-negative 
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isolates and antimicrobial susceptibilities. Retin Cases Brief 
Rep. 2019;13(1):54-6.
5. Tiecco G, Laurenda D, Mulè A, et al. Gram-negative 
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ganisms. 2022;11(1):80.
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Microbiol Rev. 2017;30(3):597-613.
7. Endophthalmitis Vitrectomy Study Group. Results of the 
Endophthalmitis Vitrectomy Study: a randomized trial of 
immediate vitrectomy and of intravenous antibiotics for the 
treatment of postoperative bacterial endophthalmitis. Arch 
Ophthalmol. 1995;113(12):1479-96.
8. Dib B, Morris RE, Oltmanns MH, et al. Complete and 
early vitrectomy for endophthalmitis after cataract surgery: 
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Fig. 2. OCT of the left eye at presentation reveals perivascular serous extravasation and 
vitreous cell.

Fig. 3. Ultrasonography was performed due to 
severely reduced vision at follow-up. Dense vitreous 
opacities and early membranes are appreciable.
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A 
16-year-old male presented with 
blurry vision OU. His best-
corrected visual acuity (VA) was 
20/40 OD and 20/50 OS. He 

had an unremarkable birth history 
and no known medical conditions. 
IOP was 19mm Hg OD and 18mm 
Hg OS, extraocular motilities were 
full in all gazes, confrontation visual 
fields were full and pupils were equally 
round and reactive to light. Anterior 
segment exam revealed inferocentral 
corneal thinning, steepening and 
Vogt’s striae OS>OD with anterior 
stromal scarring OS.

Take the Retina Quiz
1. What is the most likely diagnosis for 

this patient’s posterior segment?
a. Central serous retinopathy.
b. Exudative peripapillary neovascular 

membrane.
c. X-linked juvenile retinoschisis.

d. Optic disc pit maculopathy 
(ODP-M).

2. Which modality is most useful for 
detecting this maculopathy?

a. B-scan ultrasound.
b. Fluorescein angiography.
c. Fundus autofluorescence.
d. OCT.

3. Which is not a proposed source for this 
patient’s maculopathy?

a. Vitreous humor.
b. Cerebrospinal fluid.
c. Vitreoretinal traction.
d. All of the above have been proposed.

4. Which is not considered to be a 
reasonable management option?

a. Observation.
b. Oral corticosteroids.
c. Macular buckle.
d. Pars plana vitrectomy (PPV).

5. What is the general prognosis for 
similarly presenting patients?

a. Excellent, 20/20 in nearly all cases.
b. Good, 20/70 or better in most cases.
c. Poor, 20/200 or worse in many cases.
d. Very poor in many cases.

For answers to the quiz, see page 98.

Diagnosis
Regarding the anterior segment 
status, corneal topography confirmed 
a diagnosis of keratoconus. Careful 
examination of the fundus revealed 
a superotemporal optic pit OD with 
fluid extending into the superonasal 
macula and a central spoke-like ap-
pearance of the fovea; OS was normal 
with absence of an optic pit (Figure 1). 
OCT confirmed the presence of intra-
retinal (both inner and outer retinal) 
fluid extending from the pit into the 
fovea OD with no fluid present OS 
(Figure 2). A diagnosis of ODP-M 
was made. 

Discussion
ODPs are rare congenital optic nerve 
anomalies that were first described by 

by rami aboumourad, OD

reTINA QUIZ

Dr. Aboumourad currently practices at Bascom Palmer Eye Institute in Miami. He has no financial disclosures.
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Managing this condition can be quite challenging.
It’s the Pits

Fig. 1. Optos widefield fundus photography of the right (A) and left (B) eyes.
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RETINA QUIZ

Wiethe in 1882.1,2 � e reported inci-
dence is less than one in 10,000 and 
over 85% are noted to be unilateral in 
presentation with no racial or sex pre-
dilections.1,2 � e presence of optic disc 
pits appears to be sporadic with no as-
sociated genetic variant.1,3 An acquired 
etiology has also been described in pa-
tients with (normal tension) glaucoma, 
producing a peripapillary retinoschisis 
appearance on OCT.4

Clinically, ODPs present as gray-
brown, round-oval depressions found 
most frequently at the temporal or 
inferotemporal disc margin measur-
ing approximately one-eighth to 
one-fourth disc diameter; central and 
nasal pits are less likely to produce 
maculopathy.1,3,5,6 A� ected patients are 
generally asymptomatic in the absence 
of maculopathy, though reports sug-
gest that ODP-M occurs in up to 75% 
of patients with ODP.1,3 Patients with 
optic disc pit maculopathy are most 
likely to present during the third to 
fourth decade of life (mean age of 31 
years) with an average VA of 20/70 or 
worse.1,7 Serous retinal detachments 
are generally con� ned within the 
temporal arcades.2

While the exact pathophysiology of 
optic disc pit maculopathy is not well 
understood, the leading theories are a 
communication between the vitreous 
cavity and subretinal space, between 
the subretinal and subarachnoid spaces 
or a three-fold vitreous-subretinal-
subaracahnoid � stula.4 Gass reviewed 
a histopathological specimen of an 
enucleated globe with ODP-M and 
found a somewhat � brous capsule over 
the pit, theorizing this could present 
a barrier into the intra- and subreti-
nal spaces.4 As he also was unable to 
identify vitreous glycosaminoglycans 
within the optic pit or the macular 
� uid, he postulated that cerebrospinal 
� uid would be most likely to enter the 
subretinal space through bypassing the 
pit’s � brous capsule and approaching 
either between the capsule and scleral 
rim or by entering directly beneath 
invaginated neuroectodermal tissue.1,4

� e hypothesis of vitreous sub-
arachnoid � stulization was supported 

by documented migration of silicone 
oil from the vitreous cavity into both 
the subretinal space and intracranial 
cavity.1,4 � ere is also a consensus 
that vitreous traction likely plays a 
mechanistic role in the development 
of maculopathy, suggesting that treat-
ments targeted at relieving traction 
may subsequently resolve the serous 
detachments.1,2

OCT is perhaps the most useful 
imaging modality for evaluating these 
patients, as � uid generally accumu-
lates to produce a schisis-like cavity 
within the inner retina � rst, followed 
by the outer retina; this correlates with 
the clinical spoke-like appearance.2

However, there are reports of patients 
presenting with combined outer-
retinal schisis and subretinal � uid, 

Fig. 2. OCT raster through the OD fovea (A), OD optic nerve (B) and OS fovea (C).
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notably without inner-retinal schisis.2

It has been suggested that chronic 
outer-retinal schisis eventually results 
in lamellar hole formation, which 
provides an alternative pathway for the 
accumulation of subretinal � uid.1,2,8

Management
Controlling ODP-M is challenging, 
and numerous therapeutic interven-
tions have been attempted with 
variable success, indicating there is no 
standard of care. Oral corticosteroids 
have been trialed without success.1

Retinal photocoagulation has been 
applied in both an arcuate pattern 
temporal to the disc as well as cir-
cumferential to the disc with intent 
to create chorioretinal adhesions to 
barricade the pit from the macula with 
mixed results regarding e�  cacy and 
consistency.1,4,5,7

Intravitreal gas tamponade has also 
been tried in isolation and in com-
bination with retinal photocoagula-
tion or PPV, both serving to relieve 

vitreoretinal traction.1,2,7,8 Other 
surgical ideas that have been explored 
include macular buckling (technically 
di�  cult with steep learning curve) and 
inner-retinal fenestrations, which have 
shown moderate success rates.2,7 Gass 
proposed an algorithm for ODP-M 
of initial observation for at least one 
month, followed by one to two ap-
plications of retinal photocoagulation 
and ultimately intravitreal gas tam-
ponade with or without PPV.5 Overall, 
PPV has a favorable safety pro� le, 
though no therapeutic approach has 
been shown to be uniformly success-
ful.2,5 A prospective trial would be 
useful in comparing surgical options 
to determine an algorithmic approach 
for managing these patients.

Prognosis
Unfortunately, it is relatively poor, 
with many patients su� ering irre-
versible VA loss of 20/200 or worse, 
especially in cases with chronic 
detachment.7 It has been argued that 

earlier intervention may presumably 
yield greater visual recovery.2,7 Our 
patient was recommended observation 
given the good presenting VA. Fur-
thermore, his ODP-M is confounded 
by keratoconus, making it di�  cult to 
discern the visual signi� cance of his 
maculopathy. 
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Edited By Nate Lighthizer, OD

ADvanced Procedures

A
s the scope of optometry 
broadens across the nation, more 
optometrists now have access 
to an expanding array of simple 

yet highly effective treatments that 
they can seamlessly integrate into their 
practice. ODs having the capability 
to practice to the full extent of their 
training can offer their patients the 
highest caliber of care. Optometric 
surgery consisting of minor surgical 
procedures such as eyelid cyst removals 
should be integrated into the practice 
of every medical optometrist practic-
ing in states where scope has 
expanded to include these 
procedures. 

Background
Encountered frequently on 
the eyelids, cystic growths 
can originate from various 
glands surrounding the ocu-
lar adnexa. These can include 
sebaceous glands, namely the 
glands of Zeis and meibo-
mian glands.1 Cysts of Zeis 
are sebaceous cysts of the 
eyelid that present as solitary 
lesions found at the base 
of eyelashes near the eyelid 
margin. They are filled with 
yellow or turbid material 
and do not transilluminate. 
The most common type of 
sebaceous cyst of the eyelids 
affects the meibomian gland 
and is known as a chalazion.1 

Cysts of the sweat glands of the eye-
lids can be categorized into two cat-
egories depending on the type of sweat 
gland it affects. The apocrine sweat 
glands of Moll open into the hair 
follicle, while the eccrine sweat glands 
open directly on the skin’s surface.1,2 

These sweat gland cysts are collectively 
known as hidrocystomas. Apocrine 
hidrocystomas, also known as cysts of 
Moll, commonly manifest as sudorifer-
ous cysts at the base of the eyelash or 
in the inner canthus as clear papules 
or nodules ranging from 1mm to 3mm 
in size. They may appear flesh-colored, 
blue or black and will transilluminate, 
while their size remains unaffected 

by temperature variations.1-4 Eccrine 
hidrocystomas typically present as clear 
cysts ranging from 4mm to 10mm in 
size and are located on the nasal or 
temporal side of the eyelid close to, but 
not on, the eyelid margin. These cysts 
exhibit transillumination and undergo 
size fluctuations in response to tem-
perature shifts.1-4 

Cyst formation is caused from a 
blockage or obstruction in the duct, 
impeding the normal flow of sweat. 
Histologically, hidrocystomas present 
with a thin, non-keratinized epithe-
lium lining and the cystic cavity holds 
clear or slightly turbid fluid. Surround-
ing the cyst wall are myoepithelial 
cells.3 Suspected to involve a chronic 
inflammatory process, various factors 
like genetics, sun exposure and age 
may contribute to their development. 
Additionally, epidermal inclusion cysts 
commonly develop on or around the 

eyelids, stemming from hair 
follicle obstruction or skin 
trauma, accumulating kera-
tin, sebum and debris within 
a sac-like structure.1,5,6 While 
generally considered benign, 
the cysts described above can 
cause ocular discomfort and 
elicit cosmetic concerns for 
most patients.

Generally, a simple 
excision is the treatment 
of choice for these cystic 
eyelid lesions.1-6 Due to 
high rates of recurrence, 
complete removal of the 
capsule and contents needs 
to be achieved. The superfi-
cial nature of these growths 
still can warrant localized 
anesthesia as an incision or 
“unroofing” is performed 
followed by an excision of 
deeper tissue. Hemostasis is 

Dr. Lighthizer is the associate dean, director of continuing education and chief of specialty care clinics at the NSU Oklahoma College of Optometry. He is a found-
ing member and immediate past president of the Intrepid Eye Society. Dr. Lighthizer’s full disclosure list can be found in the online version of this article at www.
reviewofoptometry.com. 
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Oust the Cyst

A superficial eccrine cyst “unroofed” using Wescott surgical 
scissors. A characteristic clear blister bubble is present 
superficially. The patient stated it would grow in size with hotter 
temperatures. Topical anesthetic ointment was used rather than 
an injection of a localized anesthetic. 

Integrate these eyelid lesion removals into your surgical arsenal.

By Bradley A. Daniel, OD
Edmond, OK
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achieved with epinephrine and pres-
sure; however, thermal cautery is usu-
ally warranted to achieve proper tissue 
destruction and hemostasis. Biopsies 
are recommended for atypical growths 
but cannot be achieved if a radiofre-
quency (RF) surgical unit is used in 
the excisional process, especially for 
small lesions. However, one may use an 
RF unit directly after a simple exci-
sion to “clean up” the operated area for 
improved cosmesis postoperatively. 

Preoperative Procedures 
and Considerations
The equipment needed is readily avail-
able in most office settings. The simple 
excision procedure can be performed in 
an in-office setting where no surgical 
suite is necessarily needed. In a stan-
dard exam room, the patient can be su-
pine in the chair is adequate. A surgical 
microscope is not needed, but loops are 
recommended to enhance precision. 
Alternatively, an RF unit can be used 
instead of the Westcott scissors and 
thermal cautery pen. Having a device 
that uses high-frequency electrical cur-
rents to cut, coagulate or ablate tissues, 
enables precise and controlled tissue 
removal while minimizing bleeding 
and promoting quicker healing. 

When using an RF unit, it’s impera-
tive to observe additional precautions, 
including keeping the target tissue wet 
with saline solution before ablation, 
avoiding use on patients with pace-

makers or other electronic implanted 
devices and employing a smoke evacu-
ator or vacuum system. Taking vitals, 
such as blood pressure and pulse rate, 
is recommended prior to performing 
any minor surgical procedures in the 
office. If a patient is on blood-thinning 
medications, it is not required to dis-
continue them prior to the procedure. 
Taking preoperative photos as well as 
obtaining proper informed consent 
are also part of the usual preoperative 
process.

Procedural Technique
To optimize patient comfort and 
procedural efficacy, the choice to 
administer localized anesthetic via 
intradermal injection hinges on factors 

such as lesion size, location and patient 
preference. Deeper cysts necessitat-
ing aggressive tissue manipulation and 
cautery will require the use of local-
ized anesthetic. Conversely, superficial 
“bubble” cysts can be readily unroofed 
using surgical scissors post-topical 
anesthetic application with minimal 
discomfort. 

When local anesthesia is deemed 
necessary, it’s helpful to delineate the 
lesion’s borders using surgical markers 
before administering any injections. 
This process follows the sterilization 
of the operative lid with povidone-
iodine or alcohol swabs. After the 
lid has been sterilized and the cystic 
borders marked, a 27- to 30-gauge 
needle attached to a syringe containing 

Using a foreign body curette can help excavate cystic capsules and 
contents. 

Handheld thermal cautery pen used for hemostasis. Note to not turn 
on the pen until the wires are on the targeted tissue. A quick touch 
usually gets the job done. Apply antibiotic ointment after. 

EQUIPMENT NEEDS
• Local anesthetic 0.5%, 1% or 2% lidocaine with epinephrine (1:100,000 or 1:200,000)
• 18-gauge needle for draw up
• 27- to 30-gauge needle for anesthetic
• 1cc or 3cc syringe 
• Povidone-iodine swab/pad for lid disinfection
• Forceps with or without teeth
• Foreign body curette
• Westcott surgical scissors 
• Thermal cautery pen or RF device (Soniquence unit or Ellman unit)
• Cotton-tipped applicator or gauze for any bleeding and needed pressure
• Eyepad and tape 
• Topical ophthalmic antibiotic ointment (good gram+ coverage)
• Sharps container
• Specimen collection for biopsies, if warranted
• Surgical loupes (recommended)
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0.5%, 1% or 2% lidocaine HCl with 
1:100,000 epinephrine is carefully in-
serted into the subciliary skin adjacent 
to the cyst, with the bevel up angled 
at 10° to 15° degrees. Then, 0.3mL to 
0.5mL of anesthetic is administered 
continuously as the needle is gradually 
withdrawn until a bolus of anesthetic 
is seen under and around the lesion, 
which is the injection endpoint. Pull 
the targeted lid taut with the free hand 
while using the other to inject the 
anesthetic. Prior to proceeding, test 
the anesthesia by palpating the target 
tissue with sterile forceps. Digital 
palpation over the injected area helps 
enhance anesthesia. Using toothed 
forceps to grip the apex of the cyst and 
pulling upward with one hand, West-
cott surgical scissors are wielded in the 
dominant hand to “unroof ” the lesion. 
Alternatively, RF could also be used 
with a “bent tip” electrode to make an 
incision into the cyst. 

Once the incision has been made, 
the forceps can then grab the contents 
of the cyst, ensuring the removal of 
the capsule and capsule wall entirely. 
Any excess cystic material is removed 
using a curette to minimize the chance 
of recurrence. The center of the cystic 
pocket is cauterized using a handheld 
thermal cautery pen (or alternatively 
RF). 

Ensure that the cautery wires are 
on the tissue before activation to 

treat only the targeted tissue. Debris 
or blood is cleaned off using cotton-
tipped applicators while applying 
slight pressure to the area to aid in 
hemostasis. 

Finally, a single layer of topical 
ophthalmic antibiotic ointment is 
applied to the treated area. The oint-
ment should have good gram-positive 
coverage, such as erythromycin 0.5% 
ophthalmic ointment.

Follow-Up
A topical antibiotic ointment with 
good gram-positive coverage is pre-
scribed. Instruct the patient to apply 
a small layer to the treated area twice 
daily for one week. Educate them with 
post-op care instructions, including 
recommendations for managing any 
discomfort or swelling and instruc-
tions for proper wound care, as well 
as to contact the office readily if any 
issues are noted between visits. Recom-
mended follow-up should typically be 
scheduled in two to four weeks for a 
recheck to ensure proper healing and 
to discuss pathology reports if a biopsy 
was obtained at the time of the exci-
sion. It is recommended to take photos 
of the lesion preoperatively and postop-
eratively for documentation purposes. 

Takeaways
As medical optometrists incorporate 
eyelid cyst removal procedures into 

their practice, they will find that, 
with experience the process becomes 
increasingly manageable. Confidence 
grows with each successful removal 
performed, paving the way for more 
opportunities to provide patients with 
the highest level of medical eye care. 
By integrating eyelid cyst removals, 
medical optometrists can enhance 
their ability to treat a broader range of 
ocular diseases, ultimately bolstering 
the overall quality of care received by 
patients. ■
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Grabbing taut the apex of the cyst and pulling anteriorly while 
moving Westcott surgical scissors in position for initial “unroofing.”

The cystic capsule is extracted using forceps with teeth to ensure 
the entire contents are removed to prevent recurrence. 



REVIEW OF OPTOMETRY  MAY 15, 2024

Review Classifieds

Practice For Sale

Contact us today for 
classified advertising:

Toll free: 888-498-1460
E-mail: sales@kerhgroup.com

Optometric practice in 
Del Norte Ca is selling a very 

potentially profitable practice.
There are no other optometry, 

ophthalmology or optical offices in the 
city or county. The office is 5 blocks from 

an amazing coastline with beautiful 
forest, beaches and rivers.

1250 sf office with a wonderful staff.
Any reasonable offer will be 

seriously appreciated.

If interested, please contact 
sinouye7@gmail.com

Private Practice for Sale 
at the Jersey Shore!

40 year old, 2 Doctor Practice
Fully equipped including a 

pre-test room, separate 
specialty testing room, 

3 full exam lanes & a beautiful 
optical dispensary.

If you are motivated and 
dedicated to your profession and 
sensitive to your patient’s needs, 

this practice will give you a lifetime 
of rewards and happiness.

Call 732-349-2020 
or email KASLLP@comcast.net

Targeting Optometrists?
CLASSIFIED ADVERTISING WORKS

• JOB OPENINGS   • CME PROGRAMS
• PRODUCTS & SERVICES   • AND MORE. . .

Contact us today for classified advertising:
Toll free: 888-498-1460

E-mail: sales@kerhgroup.com

creo




REVIEW OF OPTOMETRY  MAY 15, 2024

Review Classifieds

Merchandise Offered

0% Financing 
& Interest for
36 Months*

Complimentary
Zoom Design 
Session

FREE SHIPPING $100+ Orders*FREE SHIPPING $100+ Orders*
*Excludes Freight Shipments

FREESHIPROPCode:

FRAME DISPLAYS &
OPTICAL INTERIORS

Optical Displays   Furniture   Design

Professional US Based Customer Service

Trays & Frame Bags

Wall Mount

Custom Frame Rods

Counter Top

Optical Cabinets

Locking Rods

rame
isplays

.com

Trusted by more than 40,000 eye care professionals worldwide. 

MADE IN THE USA
Optical Displays & Furniture

MADE IN EUROPE
Optical Displays & Furniture

BID DEADLINE :  3 PM ON TUESDAY,  MAY 28

FOR ANY INQUIRIES,  CONTACT PAUL AT 813-748-8586 OR EMAIL PREMIERHEALTHCAREGROUPLLC@GMAIL .COM
ALL SALES ARE FINAL.  PRICES AND AVAILABILIT Y SUBJECT TO CHANGE WITHOUT NOTICE.

ALL ITEMS HAVE CLEAN TITLES • BID DEADLINE :  3 PM ON TUESDAY,  MAY 28
ACT FAST BEFORE THESE EXCEPTIONAL DEALS ARE GONE!
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State-of-the-Art Optometric Testing Equipment

DON'T MISS THIS OPPORTUNITY TO ACQUIRE TOP-OF-THE-LINE EQUIPMENT IN BARELY USED OR OPEN BOX CONDITION.

C

M

Y

CM

MY

CY

CMY

K

PHG 3.25x4.35.pdf   5   4/10/24   1:44 PM

Online Auction

creo




MAY 15, 2024 | REVIEW OF OPTOMETRY 97

product review
ONLINE FIRST: 

GET THE LATEST 
PRODUCT NEWS AT 

www.reviewofoptometry.com

New items to improve clinical care and strengthen your practice.

 dry eye
Nutraceutical for Dry Eye Coming This Fall
Bausch + Lomb plans to launch a new oral OTC therapy 
for dry eye this fall called Blink NutriTears, a company press 
release revealed. The product combines lutein/zeaxanthin, 
curcumin and vitamin D3. The carotenoids were included for 
their antioxidant and anti-inflammatory properties. Curcumin 
is a polyphenol extracted from turmeric known to inhibit pro-
inflammatory mediators. Vitamin D can improve tear secretion 
and quality, and also possesses anti-inflammatory effects. 

B+L conducted a study wherein 77 subjects used the formu-
lation daily for eight weeks and showed improvements in tear 
volume by Schirmer’s score and ocular surface staining, as well 
as reductions in tear osmolarity and MMP-9 concentration, 
according to data from the company.

Punctal Plug Features Tapered 
End for Easier Insertion
Oasis Medical now offers a disposable 
tapered punctal insert, called Soft Plug 
Extended Duration 180-T Tapered 
Plug, that is engineered to gradu-
ally degrade in about 180 days. The 

0.25mm tapered end goes into the punctal opening and gradu-

ally widens to a diameter of 0.6mm at the top end to occlude 
the canaliculus. The plug is made with degradable polydioxa-
none monofilament that Oasis says lasts up to six months 
before becoming absorbed into the body. 

New Dry Eye Treatment Pairs with BlephEx
The developers of the BlephEx device for performing blepharo-
exfoliation introduced a new product called OptiVize that uses 
a method called biofilm vaporiza-
tion to help loosen and extract oil 
from clogged meibomian glands. 
The result is then expressed from the 
glands using heated ultrasonic forceps.

In patients with poor quality meibum 
production, the company recommends the second procedure 
be performed once per month immediately after blepharoex-
foliation. The goal is to get patients to a state where they can 
produce their own healthy meibum. Once clear oil is expressed 
at consecutive visits, the company recommends performing 
BlephEx (without OptiVize) every four to six months to keep 
the biofilm contained.

BlephEx is currently conducting a pilot study on this paired 
treatment protocol involving 50 patients, the results of which 
will be published in a few months. ■
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A 68-year-old woman presented to 
the ophthalmology department 
after being referred by a local 
optometrist. She was homebound 

and received home care. She wore 
spectacles for both distance and near 
viewing. The doctor had diagnosed her 
with a nonspecific corneal infection/
inflammation OD and placed her on 
topical antibiotics, but she failed to fill 
the prescriptions. Upon observation, 
her eye was red and photophobic. She 
was in substantial pain. Her vision was 
poor. She was COVID negative. Her 
systemic history was positive for poorly 
controlled hypertension and diabetes. 
She denied trauma or the use of contact 
lenses. She denied allergies of any kind.

Clinical Findings
Her best uncorrected entering visual 
acuities were light perception at three 
feet OD and 20/30 OS. There was no 
retinoscopic reflex in the right eye. The 
reflex in the left eye was normal, indi-
cating gross emmetropia. Her extraocu-
lar motilities were intact in both eyes. 
Her confrontation fields demonstrated 
awareness to finger-size isopters OD 
with the confrontation field in the left 
eye being normal. There was an afferent 
pupil defect in the right eye. The gross 
examination of the anterior segment is 
demonstrated in the photograph. 

Her intraocular pressures measured 
2mm Hg in the right eye and 16mm 
Hg in the left with Goldmann applana-

tion. There was no evidence of rubeosis 
or ectropion uvea in either eye. The right 
eye was not dilated and no view of the 
posterior pole was possible. Dilated 
examination of the left eye demon-
strated a cup-disc ratio measuring 0.2 
round, with distinct margins and normal 
grounds with no macular edema or 
proliferative diabetic retinopathy.

Additional Testing
Dilation and cycloplegia are contra-
indicated in these cases. The collapsed 
anterior chamber indicates a full-thick-
ness perforation. The iris apposition to 
the central corneal depression suggests 
incarceration. This should not be altered. 
Corneal sensitivity was measured and 
found to be present only to exaggerated 
stimuli OD. Anterior segment photog-
raphy was completed. B-scan ultraso-
nography was considered but postponed 
in favor of emergency referral to the 
anterior segment service of the local eye 
hospital. A Seidel sign was completed, 
demonstrating no leakage; however, it 
was clear the collapsed anterior cham-
ber and forward movement of the iris 
created a plugging effect to the full-
thickness perforation in the center of 
the central depression. 

While no additional topical medica-
tions were recommended, in the setting 
of no toxic or traumatic etiology with 
data not demonstrating a central dense 
infiltrate indicating infectious etiology, 
vascular testing was suggested to rule 
out asymmetric vascular disease and vas-
cular insufficiency on the ipsilateral side. 
 
Your Diagnosis
What would be your diagnosis in this 
case based on the presentation? To find 
out, read the online version of this ar-
ticle at www.reviewofoptometry.com. g

Significant corneal concerns and a collapsed anterior chamber 
manifested in this patient. What conditions should be considered?

Sugar Crash

By Andrew S. Gurwood, OD

diagnostic quiz

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.

About 
Dr. Gurwood

She presented with this appearance and reports of significant pain. What might be the cause?

Retina Quiz Answers (from page 88)—Q1: d, Q2: d, Q3: d, Q4: b, Q5: c



Looking to bring even more patients into  
the incredible comfort of Biofinity®?1

1. CVI Data on file, 2022. Based on global product sales and internal estimates of products using Aquaform® Technology over 12 months in 2022. 
2. CVI data on file, 2023. US market data. Products are Ultra Sphere and Acuvue Vita sphere. December 2023.
3. CVI data on file, 2020. Rx coverage database; 14 to 70 years; Rx with <0.75DC.

Biofinity® and Biofinity® XR together offer sphere powers from +15.00D to -20.00D; 1.5x greater 
than some other monthly replacement spherical silicone hydrogel lenses.2 With Biofinity® contact 
lenses, you can provide vision correction for 99.9% of spherical prescriptions.3 And these lenses 
are now available at an equal price and with equal patient rebates across the full range, providing 
greater support across the full range of sphere powers. With Biofinity,® you’re golden.

EXPLORE A 
GOLDEN 

OPPORTUNITY sphere  |  XR

©2024 CooperVision  16065 02/24
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1,3,4*

Scan to learn more

*With two lenses or less per eye, at the initial �ing visit.
**Internal estimates based on internal and third-party data.

†There is no demonstrated clinical bene�t to a 34% reduction in visible light at wavelengths below 450 nm.
††UV absorbing contact lenses are NOT substitutes for protective UV absorbing eyewear, such as UV absorbing goggles or sunglasses 
because they do not completely cover the eye and surrounding area. The patient should continue to use UV absorbing eyewear as directed.

References: 1. Alcon data on �le, 2022. 2. In a clinical study wherein patients used CLEAR CARE® solution for nightly cleaning, 
disinfecting, and storing; Alcon data on �le, 2021. 3. Merchea M, Evans D, Kannarr S, Miller J, Kaplan M, Nixon L. Assessing a modi�ed 
�ing approach for improved multifocal contact lens �ing success. Paper presented at Optometry’s Meeting, the 121st Congress 
of the American Optometric Association; June 20-24, 2018; Denver, CO. 4. Bauman E, Lemp J, Kern J. Material e�ect on multifocal 
contact lens �ing of lenses of the same optical design with the same �ing guide. Poster presented at: British Contact Lens 
Association Clinical Conference & Exhibition; June 9-11, 2017; Liverpool, UK. 5. Alcon data on �le, 2023. 6. ISO 18369-2:2017 Ophthalmic 
optics - Contact lenses Part 2: Tolerances. 7. ANSI Z80.20-2016 ophthalmic contact lens UV transmiance.

See product instructions for complete wear, care and safety information. 
©2023 Alcon Inc. US-T3M-2300064

OFFER YOUR PRESBYOPIC PATIENTS

SEAMLESS VISION1 WITH A
 LENS THAT FEELS LIKE NOTHING, 

EVEN AT DAY 302

Recommend TOTAL30® Multifocal contact lenses for
TOTAL comfort2 and seamless vision near through far1

#1 Selling Multifocal Lens Design
In the U.S.5** with Proven Fit Success1,3,4*

Water Gradient
Nearly 100% water at the outermost 
surface, so all that touches the eye is 

a gentle cushion of moisture.

Blue-Violet Light Filtering6,7†

and UV Blocking6,7††

Total30® Multifocal contact lenses � lter 34% 
of blue-violet light rays (BVL) while blocking 

more than 90% of UVA and 99% of UVB rays.
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