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EMBRACING THE 
CHALLENGES IN 2023

T
he time of celebrating 
the end of 2022 as we 
watch all of our friends’ 
humble refl ective fl exes 

roll across our social media 
feeds has ended, and, as Pink 
Floyd sang, “It’s time to dig 
another one.” In the spirit of 
full disclosure, I will mention 
that I wrote this month’s 
editorial in the earliest part 
of January. It’s already been 
a somewhat interesting year 
at my practice. Just before 
Christmas, a longtime 
employee gave me her two 
weeks’ notice. She had a baby 
and is going to focus more 
on her family. So, we have to 
hire someone. 

I. Do. Not. Enjoy. The. 
Hiring. Process. 

I will say, however, that 
social media has made the 
streamlining process a lot 
easier as far as deciding who 
you’re going to invite for an 
interview. Pictures of you 
online waving at the camera 
with just your middle fi nger 
will, indeed, not put you at the 
front of the line for a job offer. 

There’s no holy grail, 
however, for weeding out 
prospective applicants before 
a face-to-face. The other day, 
I was really excited and fully 
intended to hire an applicant 
at the conclusion of the 
interview. This was before the 
interview began. The résumé 

was very impressive and 
included years of working 
for the same employer and 
with the same electronic 
health records software that 
we use. However, during the 
interview, this candidate used 
a really, really bad curse word 
no fewer than four times in 
casual conversation. There 
was not a callback, and I do 
wonder what fl ies out of this 
person’s mouth when someone 
comes back for the fi fth time 
saying they can’t see out of 
their glasses. Maybe I just 
need to add a “no cursing” 
addendum to my policies and 
procedures manual. I’d rather 
not have the need to, however.

So, I press on with my 
boat against the current. I 
am making use of an online 
platform for résumés and job 
postings, which I have found 
to be quite useful. Being 
able to see the date of when 
someone has updated their 
résumé gives me somewhat 
of a feel for how eagerly they 
are seeking employment, and 
reaching out over a platform 
is more user-friendly than 
cold calls.

You can see that I don’t hire 
employees very often. Maybe 
it’s the fact that I’m small 
potatoes (with my 5 employees 
and two lanes). Maybe I’m just 
really good at hiring people 
and don’t have the begotten 

turnover of hiring the wrong 
folks. Maybe I’m just too easy 
to work for and don’t fi re 
people enough. Maybe it’s all 
three of these things!

If you’re in a hiring posi-
tion, how do you go about 
hiring employees? Are you 
more word-of-mouth? More 
online platform? A little of 
both? Let me know what works 
for you in the hopes that I may 
unabashedly copy your modus 
operandi! Anyway, here’s to a 
2023 during which we are able 
to spend more time practicing 
optometry and less time deal-
ing with staff issues (yes, I was 
laughing out loud as I typed 
that sentence).  
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Fresh starts, 
fresh perspectives
The new year always ushers in a wave of renewed vigor, and 
the world of optometry is not immune. This year, we can look 
forward to novel therapies, innovative patient care, and so 
much more.

Kicking off with Glaucoma, Parres M. Wright, OD, FAAO, 
describes the expected infl ux of patients with low vision as baby 
boomers enter the at-risk age group for vision loss.

Next, we’ll dive into up-and-coming anterior segment 
topical therapies in our cover story by Jessica Steen, OD, FAAO, 
Dipl-ABO. She provides a pipeline update for drops under 
investigation for a variety of indications.

Over in Contact Lenses, Euin Cheong, OD, describes how 
contact lenses help patients with low vision regain confi dence.

Our Conference Coverage features the upcoming 
International Keratoconus Academy (IKA) meeting. The 
Cochairs S. Barry Eiden, OD, FAAO, FSLS; Andrew S. 
Morgenstern, OD, FAAO, FNAP; and Elizabeth Yeu, MD, delve 
into the history of IKA and what meeting attendees can expect 
from the inaugural event.

In Retina, A. Paul Chous, OD, MA, FAAO, unpacks the 
fi ndings from the Diabetic Retinopathy Clinical Research Retina 
Network Protocol AA study. The surprising results may change 
how optometrists approach imaging for patients with diabetes.

Ocular Surface Disease begins with views on preventative dry 
eye care from  Jerry Robben, OD, who opines that diagnosing 
and treating dry eye and meibomian gland dysfunction can be 
the foundation for practice growth. Kent Uehara, OD, FAAO, and 
Katherine M. Mastrota, MS, OD, FAAO, follow up with pointers 
on integrating a patient’s systemic history into treatment.

Moving to Technology, Corina van de Pol, OD, gives 
optometrists a guided tour of small aperture IOL technology for 
the correction of presbyopia. 

Finally, Practice Management features the fi rst installment 
of a 2-part series by Chris Wroten, OD. He shares some of his 
favorite peculiarities and lessons learned inside the practice.

Cheers to 2023, and happy reading. 

Mike Hennessy Jr,
President and CEO of Optometry Times®’
parent company, MJH Life Sciences®
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GL AUCOMA
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U.S. Prevalence and Predictions for Low Vision

Managing low vision in an aging population
As baby boomers become at risk for vision loss, optometrists must be ready to act

By Parres M. Wright, OD, FAAO

All optometrists take the “Optometric Oath,” which 
is as follows1:

With full deliberation, I freely and solemnly 
pledge that:

I AFFIRM that the health of my patient will be my 
fi rst consideration.

I WILL practice the art and science of optometry 
faithfully and conscientiously, and to the fullest 
scope of my competence.

I WILL uphold and honorably promote by exam-
ple and action the highest standards, ethics, and 
ideals of my chosen profession and the honor of 
the degree, Doctor of Optometry, which has been 
granted to me.

I WILL provide professional care for the diverse 
populations who seek my services, with concern, 
with compassion, and with due regard for their 
human rights and dignity.

I WILL work to expand access to quality care and 
improve health equity for all communities.

I WILL place the treatment of those who seek my 
care above personal gain and strive to see that none 
shall lack for proper care.

I WILL hold as privileged and inviolable all 
information entrusted to me in confi dence by my 
patients.

I WILL advise my patients fully and honestly of all 
which may serve to restore, maintain, or enhance 
their vision and general health.

I WILL strive continuously to broaden my knowl-
edge and skills so that my patients may benefi t from 
all new and effi cacious means to enhance the care 
of human vision.

I WILL share information cordially and unselfi shly 
with my fellow doctors of optometry and other 
professionals for the benefi t of patients and the 
advancement of human knowledge and welfare.

I WILL do my utmost to serve my community, my 
country, and humankind as a citizen as well as a 
doctor of optometry.

I HEREBY commit myself to be steadfast in the 
performance of this my solemn oath and obligation.

Figure 1. Projections for low vision (2010, 2030, and 2050). (Image courtesy of National Eye 
Institute2)

This oath specifi cally charges each optometrist to 
“advise my patients fully and honestly of all which 
may serve to restore, maintain, or enhance their 
vision and general health," and to "strive continu-
ously to broaden my knowledge and skills so that my 
patients may benefi t from all new and effi cacious 
means to enhance the care of human vision.”1

According to the National Eye Institute, the number 
of patients with low vision is expected to increase, 
and the prevalence of low vision is expected to 
almost triple by the year 2050 (Figure 1).2  With this 
increase in patients with low vision, all optometrists 
will encounter and care for those with vision loss.  

Aging and the common 
causes of vision loss
Vision loss can occur due to a myriad of causes, 
including congenital anomalies, trauma, and disease. 
With the US population aging and living longer, 
we can expect to see more age-related eye disease 
leading to vision loss. In addition, we can expect to 
see more systemic disease with ocular manifestations 
causing loss of vision. Baby boomers, people aged 66 
to 84 years, will number 61 million in 2030.3 The Baby 
Boomer generation is defi ned as those individuals 

1996
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Age in 2019: 23 to 38
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Born: 1965 to 1980

Age in 2019: 39 to 54

Baby Boomers
Born: 1946 to 1964

Age in 2019: 55 to 73
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THE GENERATIONS DEFINED
2

Figure 2. The generations by birth year.
(Image courtesy of Pew Research Center4)

1

Continued on PAGE 8
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born between 1946 and 1964 (Figure 2).4

The most common causes of vision loss over 
the age of 40 years are diabetic retinopathy, 
glaucoma, cataracts, and age-related macular 
degeneration (AMD), according to the National 
Eye Institute (Figure 3). The incidence of these 
disorders is expected to increase with the aging 
population. 

Diabetic retinopathy
Diabetic retinopathy is the leading causes of 
blindness in working-age adults.5 Diabetic 
retinopathy is a contributor to the projected 
per capita increase in vision impairment (VI) 
in the United States.6 Uncontrolled blood sugar 
levels, high hemoglobin A

1C
 levels, and smoking 

increase the risk of diabetic retinopathy in 
patients.7 Diabetic retinopathy leads to vision 
loss in several ways, including retinal neovas-
cularization, retinal detachments, and macular 
edema or even neovascular glaucoma.

Diabetic retinopathy is unique in that 
although the disease itself can cause vision 
loss, some of the treatments can as well. 
For example, neovascularization can cause 

tractional retinal detachments, which can 
lead to peripheral vision loss, or central 
vision loss, depending on severity. To treat 
the neovascularization, a patient may receive 
panretinal photocoagulation, which in turn 
may cause peripheral vision loss. Because 
diabetic retinopathy can cause central and 
peripheral vision loss, a multitude of low 
vision interventions and devices can be help-
ful.  These types of interventions and devices 
can signifi cantly improve the quality of life 
of visually impaired patients. 

Glaucoma
Glaucoma is a group of eye diseases that 
damage the optic nerve. Because many types 
of glaucoma do not have symptoms, vision loss 
can happen slowly.5 Due to the often slowly 
progressive nature of glaucoma, signifi cant 
vision loss can occur before a patient seeks the 
care of an optometrist or other eye care profes-
sional. Risk factors include having a family his-
tory of glaucoma, being over age 60, and being 
African American, Asian, or Hispanic/Latino.7

Glaucoma is not curable, but treatments to 

slow its progression are key. These treatments 
include both topical and oral medicines, laser 
treatments, and surgical interventions. Vision 
loss from glaucoma typically causes periph-
eral vision loss that can eventually lead to 
tunnel vision, causing signifi cant diffi culties 
with mobility, independence, and activities of 
daily living (ADLs). 

Cataracts
Cataracts are a normal part of the aging of the 
eye’s lens. Everyone’s lenses get cloudy as they 
get older; however, those with diabetes and 
other systemic conditions are at increased risk 
of developing cataracts. Although treatable, 
cataracts remain one of the leading causes of 
vision loss globally, affecting approximately 
95 million people worldwide.7-9

There are many reasons why cataracts can 
occur, but age-related cataract is the most 
common type in the adult population, with an 
onset in those between the ages of 45 and 50 
years. Findings from some studies have even 
shown that the prevalence of cataracts increas-
es with age, from 3% to 9% in individuals aged 
55 to 64 years to as much as 92% to 96% in 
those aged 80 and older. The burden of cataract 
is predicted to increase dramatically over the 
next decades, especially in Western countries, 
because of longer life expectancies and the 
progressive aging of the population.10

Cataracts cause overall decreased visual 
acuity with accompanying haze, decreased 
brightness in colors, and glare, which is 
mostly noticed during rainy or nighttime 
driving conditions. Those who have vision 
loss from cataracts and are not candidates 
for cataract surgery may benefi t from a low 
vision evaluation. Devices that may be helpful 
in these cases include hand-held magnifi ers, 
electronic magnifi ers, and tints or fi t-overs 
for glare concerns. 

AMD
AMD is a vision-threatening condition that 
can blur central vision or cause complete loss 
of central vision in the form of a scotoma. In 
2019, an estimated 19.8 million Americans 
over 40 years old were living with AMD, and 
the prevalence of AMD increased with age11
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3
Figure 3.

Prevalence of 
common causes 
of vision loss in 

the United States. 
(Image courtesy of 

www.nei.nih.gov)

Figure 4. Percentage of 2019 US resident population with age-related macular 
degeneration (AMD).11 (Image courtesy of Centers for Disease Control and Prevention)

AMD, age-related 
macular degeneration.

Continued from PAGE 6

Continued on PAGE 11

Abbreviations: 
AMD, age-related macular 
degeneration; M, millions
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Complete and long-lasting resolution of NK for most patients*1-4

•  Up to 72% of patients achieved complete corneal healing in clinical trials*†1-3

•  80% of these patients remained healed at 1 year (REPARO trial)*4

* Resolution was evaluated in clinical trials as complete corneal healing, defined as the absence of staining in the lesion area and  
no persistent staining in the rest of the cornea after 8 weeks of treatment and as <0.5-mm lesion staining at 48-week follow-up.1-3

†  Key study findings were after 8 weeks of treatment, 6 times daily. REPARO (Study NGF0212): 52 European patients with 
neurotrophic keratitis (NK) in 1 eye per group; 72% of patients completely healed; vehicle response rate 33.3%.  
Study NGF0214: 24 US patients with NK in 1 or both eyes per group; 65.2% completely healed; vehicle response rate 16.7%.2,3
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corneal deposits, foreign body sensation, ocular 
hyperemia, ocular inflammation and tearing.
USE IN SPECIFIC POPULATIONS
Pregnancy
There are no data from the use of OXERVATE in pregnant 
women to inform any drug associated risks.

Lactation
The developmental and health benefits of breastfeeding 
should be considered, along with the mother’s clinical 
need for OXERVATE, and any potential adverse effects  
on the breastfed infant from OXERVATE.
Pediatric Use
The safety and effectiveness of OXERVATE have been 
established in the pediatric population. Use of OXERVATE 
in pediatric patients 2 years of age and older is supported 
by evidence from adequate and well-controlled trials of 
OXERVATE in adults with additional safety data in children.
INDICATION
OXERVATE® (cenegermin-bkbj) ophthalmic solution 
0.002% (20 mcg/mL) is indicated for the treatment  
of neurotrophic keratitis.
DOSAGE AND ADMINISTRATION
Instill one drop of OXERVATE in the affected eye(s),  
6 times a day at 2-hour intervals for eight weeks.
To report ADVERSE REACTIONS, contact Dompé U.S. Inc. 
at 1-833-366-7387 or FDA at  1-800-FDA-1088 or  
www.fda.gov/medwatch.
Please see the Brief Summary of full Prescribing 
Information for OXERVATE on the following page.
References: 1. OXERVATE® (cenegermin-bkbj) ophthalmic solution 0.002% (20 mcg/mL) [US package 
insert]. Boston, MA; Dompé U.S. Inc.; 2019. 2. Bonini S, et al. Ophthalmology. 2018;125:1332-1343.  
3. Pflugfelder SC, et al. Ophthalmology. 2020;127:14-26. 4. Data on File. Clinical Study Report (NGF0212). 
Dompé U.S. Inc., 2016. 
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Brief Summary of full Prescribing Information 
Consult the full Prescribing Information for complete 
product information, available at  
www.oxervate.com/prescribing-information.

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

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

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

WARNINGS AND PRECAUTIONS
Use with Contact Lens

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

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

ADVERSE REACTIONS
Clinical Studies Experience

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

USE IN SPECIFIC POPULATIONS
Pregnancy

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

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

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis and Mutagenesis 
Animal studies have not been conducted to determine the 
carcinogenic and mutagenic potential of cenegermin-bkbj.
Impairment of fertility  
Daily subcutaneous administration of cenegermin-bkbj  
to male and female rats for at least 14 days prior to  
mating, and at least 18 days post-coitum had no effect  
on fertility parameters in male or female rats at doses up  
to 267 mcg/kg/day (1709 times the MRHOD). 
In general toxicology studies, subcutaneous and ocular 
administration of cenegermin-bkbj in females was 
associated with ovarian findings including persistent estrus, 
ovarian follicular cysts, atrophy/reduction of corpora lutea, 
and changes in ovarian weight at doses greater than or 
equal to 19 mcg/kg/day (119 times the MRHOD).
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(Figure 4). The loss of central vision can cause 
difficulties with multiple ADLs, including 
driving, meal preparation, and reading. 

Those with central vision loss from AMD 
and other causes can benefit immensely 
from a low vision evaluation and various low 
vision devices. Devices that help with central 

vision loss include magnifiers, which can 
magnify images beyond the patient’s scoto-
ma. Electronic magnifiers can also be help-
ful, including wearable, head-borne devices 
for better distance viewing. Additionally, 
these patients may benefit from eccentric 
viewing training.

Conclusion
By 2050, the numbers of low vision conditions 
are projected to double to approximately 2.01 
million people with blindness, 6.95 million 
people with VI, and 16.4 million with VI due 
to uncorrected refractive error. The highest 
numbers of these conditions in 2015 were 
among non-Hispanic White individuals  
(2.28 million), women (1.84 million), and 
older adults (1.61 million), and these groups 
will remain the most affected through 
2050. From 2015 to 2050, the states projected 
to have the highest per capita prevalence of VI 
are Florida (2.56% in 2015 to 3.98% in 2050) 
and Hawaii (2.35% in 2015 to 3.93% in 2050). 
Those projected to have the highest per capita 

prevalence of blindness are Mississippi (0.83% 
in 2015 to 1.25% in 2050) and Louisiana (0.79% 
in 2015 to 1.20% in 2050).6 (Figure 5)  

VI poses an enormous global financial 
burden with an estimated annual global 
productivity loss of about $411 billion 
purchasing power parity.8 The projected 
increase in the number of individuals with 
vision loss will influence all states and coun-
tries around the world. Optometrists must 
be prepared to ensure that visually impaired 
patients receive the interventional care 
needed through early diagnosis, treatment, 
and vision rehabilitation. The “2030 prob-
lem” involves the challenge of assuring that 
sufficient resources and an effective service 
system are available.3 With preparation and 
diligence, optometrists can significantly 
improve the quality of life of patients. 
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Figure 5. Visual impairment and blindness in adults in the United States: Demographic 
and geographic variations, 2015-2050.6 (Image courtesy of JAMA Ophthalmology)

Diabetes
• Total: 37.3 million people have diabetes 

(11.3% of the US population)

• Diagnosed: 28.7 million people, including 
28.5 million adults

• Undiagnosed: 8.5 people (23.0% of adults 
are undiagnosed)

Prediabetes
• Total: 96 million people aged 18 or older 

have prediabetes (38.0% of the adult US 
population)

• 65 years or older: 26.4 million people aged 
65 or older (48.8%) have prediabetes

FAST FACTS ON DIABETES

(from CDC national diabetes statistics report7)
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Issue Feature

Reviewing what is in the anterior 
segment topical ophthalmic pipeline

Novel drops for a variety of indications are under investigation

 By Jessica Steen, OD, FAAO, Dipl-ABO

Recent ophthalmic therapeutic developments 
making headlines in the treatment of posteri-
or segment ocular conditions have overshad-
owed the many therapeutic developments 
utilizing topically administered ophthalmic 
agents in the treatment of anterior segment 
conditions. Topically administered ophthal-
mic agents in late-stage development, and 
those under regulatory evaluation, are truly 
innovative with a focus on fi rst-in-class indi-
cations and advancements in drug delivery. 
What follows is a rundown on the clinically 
relevant data that, pending regulatory evalua-
tion and marketing approval, will inform our 
real-world utilization of highly anticipated 
therapeutic agents under development for 
treating anterior segment conditions.

Infl ammation and dry eye disease
Upregulation of infl ammation at the level 
of the ocular surface, a central driver of dry 
eye disease, may be addressed through the 
long-term use of topical ophthalmic immu-
nomodulatory agents with anti-infl ammatory 
properties.1 The identifi cation of new treat-
ment targets that play a signifi cant role in the 

infl ammatory cascade have led to a growing 
group of late-stage investigative therapies 
for treating dry eye disease as well as allergic 
conjunctivitis and acute anterior uveitis. 

Reproxalap (Aldeyra Therapeutics) is a reac-
tive aldehyde species (RASP) modulator being 
evaluated in the treatment of dry eye disease 
and allergic conjunctivitis, as well as for sys-
temic anti-infl ammatory applications.2 RASP 
modulation reduces infl ammation through 
reduction of cytokine release and infl am-
masome activity.3,4 A new drug application 
(NDA) is being evaluated by the FDA 
for reproxalap for the treatment of signs 
and symptoms of dry eye disease.2 The submis-
sion is supported by data from 5 clinical trials, 
which includes evaluation of approximately 
2000 patients.2,5 A variety of subjective and 
objective clinical trial primary and secondary 
end points were utilized throughout the phase 
2 and 3 trials, which included reduction of 
RASP levels present in the tears, Schirmer score 
measures, conjunctival redness, symptoms of 
dry eye disease, and fl uorescein staining.2,5-8

Although the phase 2/3 TRANQUILITY 
trial (NCT04674358) did not meet the 
prespecifi ed primary end point related to 
conjunctival redness, it did meet an objective 

end point related to Schirmer testing, which 
informed the phase 3 TRANQUILITY 2 trial 
(NCT05062330).6 TRANQUILITY 2 included 
361 participants in whom reproxalap 
ophthalmic solution (0.25%) was adminis-
tered 7 times over 2 consecutive days prior to 
exposure to a low-humidity dry eye chamber 
for 90 minutes. The primary outcome mea-
sures assessed and met were Schirmer test 
mean change from baseline and Schirmer test 
greater than or equal to 10-mm change from 
baseline with a secondary outcome measure 
of conjunctival redness.5,7

Although working through the effi cacy data 
related to varying end points across numer-
ous trials can be onerous, the study design 
of TRANQUILITY and TRANQUILITY 2 is of 
potential clinical relevance. The frequent 
(7 times/d) dosing of reproxalap with end 
points assessed on day 2 allows for insight into 
the agent’s rapid onset demonstrated through 
rapid objective improvement.4,5

Adverse effects (AEs) were common in 
the phase 2b trial (NCT03404115) but mild 
overall.8 In total, 93% of 100 patients treated 
with reproxalap 0.25% reported discomfort 
upon instillation, and 92.4% of all cases had 
Continued on PAGE 14
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ocular AEs reported as mild.8 Based on the 
described ocular AEs, if reproxalap 0.25% is 
to be approved and made commercially avail-
able, careful attention to patient selection as 
well as thorough counseling, including a clear 
understanding of patient expectations, will be 
central to adherence.

When evaluating effi cacy and tolerability 
data, the impact of the inactive ingredients 
of a therapeutic are often underappreciated. 
Although cyclosporine-based ophthalmic 
products are well established in terms of 
effi cacy in reducing infl ammation associated 
with dry eye disease, an investigational cyc-
losporine therapeutic utilizes an alternative 
vehicle that may impact its effi cacy and 
tolerability. Currently under evaluation by 
the FDA with a Prescription Drug User Fee Act 
(PDUFA) target action date of June 8, 2023, 
is CyclASol (Novaliq) 0.1% cyclosporine A in 
EyeSol.9 EyeSol is a water-free technology 
that increases ocular surface contact time to 
increase bioavailability and, due to low sur-
face tension, allows for a smaller drop size in 
comparison with water-based products.10

In the phase 2b/3 ESSENCE-1 study 
(NCT03292809), patients with predominantly 
aqueous defi cient dry eye disease not respond-
ing to artifi cial tears received CyclASol 0.1% 
twice daily with the primary effi cacy end points 
of corneal fl uorescein staining and symptom-
atic improvement utilizing the Ocular Surface 
Disease Index (OSDI) questionnaire evaluated 
at week 4.11 Although the objective primary end 
point of improvement in baseline area in mean 
total corneal fl uorescein staining was met in 
comparison to the vehicle group, both groups 
showed statistically signifi cant improvement 
in OSDI score without statistically signifi cant 
difference between the vehicle and treatment 
groups (P = .2634).11

Although no serious treatment-related AEs 
were identifi ed, 7 individuals in the treatment 
group discontinued the trial and the 3 indi-
viduals in the vehicle group discontinued the 
trial.11 The specifi ed reasons for discontinua-
tion in the treatment group were determined 
to be “patient choice” in 3 cases, adverse events 
(foreign body sensation and eyelid edema) in 
2 cases, and administrative reasons in 2 cases.11

The most common ocular AEs encountered 

were reduced visual acuity (3.1% treatment 
group vs 1.8% vehicle group), instillation site 
pain (2.5% vs 1.2%, respectively) and blurred 
vision (1.2% vs 2.4%, respectively).11

ESSENCE-2 (NCT04523129) top-line results 
were consistent with the results of ESSENCE-1 
with objective improvement vs placebo in cor-
neal fl uorescein staining and improvement 
in symptoms compared with baseline and 
comparable to improvement observed in the 
vehicle group.12

Steroid-sparing anti-infl ammatory agents 
including biologic agents are a mainstay 
of current systemic immunomodulation. 
Due to their molecular complexity and 
high molecular weight, whole monoclonal 
antibodies, including commercially available 
TNF-α inhibitors, although effi cacious when 
administered intravenously or subcutane-
ously, would not be expected to penetrate the 
cornea to reach therapeutic levels if able to be 
compounded into an ophthalmic preparation. 

Recently, licaminlimab (Oculis), a single-
chain antibody fragment, has been developed, 
and in a phase 2 pilot study (NCT02482129) 
showed response (defi ned as a 2-step reduc-
tion from baseline anterior chamber infl am-
mation) in 56% of individuals with acute ante-
rior uveitis.13 All ocular AEs in the treatment 
group were determined to most likely be 
related to the underlying disease rather than 
treatment.13 Positive early results support fur-
ther investigation of a steroid-sparing topical 
ophthalmic biologic agent.13

Meibomian gland dysfunction
Lid hygiene, dietary supplementation, and 
procedure-based treatments have formed the 
basis for successful treatment of meibomian 
gland dysfunction, with real-world challenges 
associated with adherence and access to 
therapies. The fi rst potential pharmaceutical 
treatment for the signs and symptoms of dry 
eye disease associated with meibomian gland 
dysfunction, NOV03 (100% perfl uorohexy-
loctane [F6H8]; Bausch + Lomb, Novaliq) is 
a water-free, preservative-free compound 
under review by the FDA with a PDUFA target 
date of June 28, 2023.14

NOV03 prevents aqueous evaporation and 
stabilizes the tear fi lm due to its interaction 

with the natural lipid layer of the tear 
fi lm.15 NOV03 has been evaluated in the 
phase 2 SEECASE trial (NCT03333057) and 
phase 3 GOBI (NCT04139798) and MOJAVE 
(NCT04567329) trials.14-17 Primary end points 
of total corneal fl uorescein staining and sub-
jective visual analogue scale eye dryness end 
points at day 57 were met in MOJAVE with 4 
times daily dosing.15 Ocular AEs were similar 
in the treatment and control groups (9.6% 
vs 9.7%, respectively), with blepharitis as the 
most frequently reported ocular AE in 1.6% 
of study patients vs 0.3% of patients in the 
control group.15

Also under investigation for the treatment 
of meibomian gland dysfunction is AZR-
MD-001 0.5% (Azura Ophthalmics); positive 
results from a phase 2b trial (NCT03652051) 
were recently announced, as were plans to 
proceed with a pivotal phase 3 trial in 2023.18

AZR-MD-001 is a selenium sulfi de–based oph-
thalmic ointment that disrupts the hyperke-
ratinization that occurs in meibomian gland 
dysfunction by reducing disulfi de bonds.18

In the phase 2b trial, AZR-MD-001 0.5% was 
applied to the lower eyelid at bedtime with 
coprimary end points of signifi cant improve-
ment in the number of glands secreting 
meibum and signifi cant improvements in 
OSDI score from baseline.18

Demodex blepharitis
Repurposed from the veterinary space, 
the development of the antiparasitic agent 
formulated as a topical ophthalmic agent, 
TP-03 (lotilaner ophthalmic solution 0.25%; 
Tarsus Pharmaceuticals), has shown positive 
results in its pivotal phase 2b/3 clinical trial 
SATURN-1 (NCT04475432) and phase 3 trial 
SATURN-2 (NCT04784091) forming the basis 
of the NDA accepted November 2022 with a 
PDUFA action date of August 25, 2023.19

In SATURN-1, twice-daily dosing of loti-
laner ophthalmic solution 0.25% for 43 days 
showed statistically signifi cant difference 
in the proportion of patients with no more 
than 2 collarettes on the upper lid versus the 
vehicle alone (81.3% vs 23.0%), proportion of 
patients whose Demodex mites were eradicated 
(44.0% vs 7.4%) and proportion of subjects 

Continued from PAGE 12
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who had no more than 2 collarettes and the 
absence of erythema of the upper lid (13.9% vs 
1.0%).20 The 91.9% of patients receiving TP-03 
reported the drop to be “neutral to very com-
fortable” at study conclusion without reaching 
statistically signifi cant difference from the 
vehicle group.20 Instillation site pain was the 
most frequently countered ocular AE experi-
enced in 11.8% of the study group and 7.7% in 
the control group.20 Overall ocular AEs were 
mild and experienced in 19.8% of the study 
group and 21.5% of the control group.20

Reversal of mydriasis
The development of Nyxol (preservative-free 
phentolamine ophthalmic solution 0.75%; 
Ocuphire Pharma) highlights and offers a 
potential solution related to the symptomatic 
visual challenges patients experience following 
pharmacologic pupillary dilation regardless of 
diagnostic agent utilized of iris pigmentation.21

Phentolamine is a nonselective α1 and α2 
blocker that acts to relax the iris dilator muscle 
when applied topically.21 Phentolamine is 
approved by the FDA and utilized for systemic 
administration in the treatment of pheochro-
mocytoma and for reversal of oral anesthesia. 
Submission of the NDA for 0.75% phentolamine 
ophthalmic solution was announced on 
December 6, 2022. The submission was sup-
ported by data from the MIRA-1 phase 2b trial 
(NCT04024891), MIRA-2 (NCT04620213) and 
MIRA-3 (NCT05134974) phase 3 trials, and the 
MIRA-4 (NCT05223478) phase 3 trial in pediat-
ric patients 3 years and older.21-23

In MIRA-2 and MIRA-3, eyes were dilated 
with either 2.5% phenylephrine, 1% tropi-
camide, or hydroxyamphetamine 1% and 
tropicamide 0.25% (Paremyd; Akorn) where 
after 1 hour, 2 drops of phentolamine 0.75% or 
placebo were instilled in the study eye and 1 
drop was instilled in the fellow eye.24 The pri-
mary end point measure was the percentage 
of study eyes with pupil diameter returning 
to baseline at 90 minutes. Primary end points 
were met in MIRA-2 and MIRA-3. In MIRA-3, 
58% of subjects returned to baseline (within 
0.2 mm) pupil diameter at 90 minutes vs 
6% of subjects in the placebo group.22 At 60 
minutes, 42% of study eyes returned to base-
line (within 0.2 mm) pupil diameter vs 2% 

in the placebo group.22 No serious AEs were 
reported. Mild, transient conjunctival hyper-
emia was observed in 11% of patients, with no 
other AE occurring in more than 5% of study 
patients.22 Importantly from the perspective 
of potential clinical relevance, the tolerability 
of phentolamine 0.25% appears to be well 
supported by data from MIRA-3, where no 
patients withdrew from the trial due to AEs.22

Bottom line
Topical ophthalmic agents under investiga-
tion for the treatment of anterior segment 
conditions may not always make headlines in 
the same way as those for treating or delaying 
progression of vision-threatening posterior 
segment disease. But years of development, 
application of technology and resources, and 
the continued drive for improved patient 
outcomes and quality of life have set the 
stage for what may be a remarkable year for 
therapeutic innovations in managing anterior 
segment conditions. 
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Contact lenses can help patients with low vision
Benefits include eliminating eyeglass problems and boosting patient confidence

By Euin Cheong, OD

Contact lenses generally are not combined 
with low-vision rehabilitation; the two are 
seen as different entities in the profession of 
optometry. I have had the joy and privilege of 
working as a contact lens and low vision spe-
cialist, and the intersection of care has been 
profound. There are myriad ways to utilize 
contact lenses for patients with low vision to 
maximize rehabilitation and quality of life.

High refractive error
The low-vision clinic welcomes patients with 

vision loss from progressive degenerative myo-
pia that yields a large myopic prescription, as 
well as patients who are aphakic, which leads 
to a very high hyperopic prescription. There 
are jokes about the “Coke bottle” glasses for our 
patients with high refractive error, and as silly 
as the jokes may be, thick spectacles can create 
several issues for patients. They can cause dis-
tortion, minifi cation, and limited fi eld of view; 
make the eyes appear bigger or smaller; and 
put stress on the nose bridge due to the weight. 

These problems can be rectifi ed easily with 
contact lenses. Many companies create cus-
tom soft contact lenses for patients with high 

refractive error. CooperVision has lenses that 
cater to prescriptions as high as –20.00 to +20.00 
diopters with the Biofi nity and Proclear lenses.1

Bausch + Lomb also has a range of custom soft 
contact lenses called Revive that enable pre-
scriptions even higher (–30.00 to +30.00).2 There 
are dozens of specialty contact lenses on the 
market with great customer service, allowing an 
easy fi tting process for patients with low vision.

Ocular albinism 
Patients with ocular albinism come to 
low-vision clinics due to congenitally 
reduced vision. They are monitored starting 
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at an early age to augment their education 
with specialized low-vision gadgets. Two 
of the most common symptoms patients 
with ocular albinism face are glare and 
nystagmus. Sensitivity to light, glare, and 
nystagmus are related to overstimulation 
of a hypopigmented retina for persons with 
ocular albinism.3 Due to the lack of opaque 
pigment in the iris, glare can be debilitating 
in bright environments without sunglasses 
or tinted fi tovers. Colored contacts or pros-
thetic contacts can be customized with an 
opaque iris to reduce the entrance into the 
pupil, which eases symptoms.4

To accommodate the patient’s lifestyle 
and needs, the iris occlusion size can be 
changed to allow more light or less light to 
enter the eye. It has been demonstrated that 
wearing sunglasses and occlusive contact 
lenses reduces the amplitude of nystagmus, 
giving the patient an improved capacity for 
visual function.5 Specialty contact lenses are 
usually changed every 3 to 12 months, which 
could be challenging for a child learning to 
use contacts for the fi rst time. In this situa-
tion, beginning with a monthly colored lens 
like Air Optix Colors (Alcon) to improve lens 
handling and comfort before investing in a 
specialty lens has been benefi cial and liked 
by parents.

Ocular trauma 
Signifi cant ocular damage frequently leaves 
patients with altered aesthetics of their eyes 
or eyelids as well as residual vision loss. 
Chemical burns, mechanical injury from a 
foreign object, congenital deformities, infec-
tions, and surgical complications following 
phacoemulsifi cation, corneal transplant, 
or glaucoma surgery are a few examples of 
ocular trauma. 

The social repercussions of ocular 
trauma, particularly for individuals with 
considerable vision loss, have a crucial role 
in the patient’s mental health and capacity 
to interact with others as normally as pos-
sible. These patients are evaluated at the 
low-vision clinic and are usually seeking 
rehabilitation to improve visual function 
and ability to perform daily tasks. With the 
potential to offer cosmetic relief to patients, 

it may improve their quality of life more 
than anticipated.

For patients undergoing enucleation, the 
best option would be a scleral shell, which is 
inserted inside the eye socket to aid in main-
taining the form of an eyeball. Optometrists 
and ocularists can offer this service to 
patients, customizing the iris color and form. 
Both soft and rigid gas-permeable prosthetic 
contact lenses are available, and numerous 
companies provide these services. To create 
a more seamless fi t process, it is advised to 
establish a partnership with a business for 
collaborating on complicated fi ts.

A wide variety of soft prosthetic lenses that 
may be customized are offered by companies 
like Cantor & Nissel,6 along with a helpful 
color match guide that can be delivered to 
the offi ce to engage patients. An example 
of change with a prosthetic contact lens is 
shown (Figure). After a traumatic accident, 
the right cornea opacifi ed; with the aid of a 
hand-painted soft contact lens, the symmetry 
of the eyes was cosmetically restored.7

Although a change in appearance may not 
restore damaged vision, it can certainly aid 
in restoring lost confi dence. The simplest 
method for learning more about the fi tting 
procedure is to contact a representative from 
a prosthetic lens manufacturer. You will be 
surprised at how manageable it is.

UV lenses for age-related macular 
degeneration and cataracts
A large percentage of patients with low-
vision issues have vision loss secondary to 
age-related macular degeneration (AMD). 
Due to their advanced age, many such 
patients may also have cataracts. Many 
patients with mild to moderate macular 
degeneration enjoy wearing contact lenses 
for certain outdoor activities or special 
events. For patients who would like to sup-
plement contact lens wear with spectacle 
wear, some recommendations can be made 
to benefi t their eye health.

Sunglasses with UV-A and UV-B protection 
are the standard recommendation. Having 
said that, contact lenses can offer further UV 
protection, particularly indoors where most 
patients are not wearing sunglasses but UV 
rays still enter through windows and doors. 
Examples of accessible contact lenses offer-
ing this protection include Acuvue (Johnson 
& Johnson) and Biotrue ONEday (Bausch 
+ Lomb). A contact lens that offers some 
level of UV protection may be preferable to 
one that may not, given that UV has been 
associated with an accelerated progression of 
cataracts and AMD.8,9

Contact lenses cannot replace protective 
sunglasses. Contact lenses that provide UV 
protection may lead wearers to believe that 

Figure.
Change With 
a Prosthetic 
Contact Lens.
Opacifi cation 
of the right 
cornea after a 
traumatic injury; 
appearance is 
improved with a 
soft prosthetic 
contact lens. 
(Images courtesy of 
Mitch Cassel, OD)
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the eyes are adequately protected. 
Contact lenses protect the cornea, but 
many other parts of the eye, such as the 
conjunctiva, eyelids, and surrounding 
skin, are left exposed. It is imperative 
that eye providers educate patients 
about the advantages and the limitations 
of UV protection in contact lenses. 

Contact lenses might be overlooked 
as a source of rehabilitation for patients 
with low-vision needs. Optometrists are 
the only health care professionals with 
such extensive expertise and experi-
ence regarding contact lenses, so it is 
our responsibility to provide contact 
lenses as an option to improve quality 
of life when appropriate.

The joy that comes from being able to 
offer services that solve multifactorial 
visual impairments using equipment 
ranging from specialty contact lenses to 
low-vision rehabilitation tools is what 
makes each long day so rewarding. 
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EYECON RECAP
Diversity, equity, 
and inclusion in 
your optometry 
practice

2022 brought 
pipeline advances 
in glaucoma, retina, 
cornea, and beyond

The International Keratoconus Academy of Eye Care 
Professionals (IKA) was established in 2014 to promote 
ongoing professional and scientifi c development in 
keratoconus and other forms of corneal ectasia. The 
primary mission of IKA is the sharing of professional 
education and best practices for improved patient care 
and quality of life. IKA is led by an executive board 
and a medical advisory board (comprising experts 
from optometry, ophthalmology, and allied eye health 
professionals) and has open access to membership.

For decades leading up to the beginning of the 21st 
century, the education, research, and detection of corneal 
ectasias (including keratoconus) was stagnant. In the 
early 2000s, a renaissance of signifi cant advancements in 
technology improved the understanding and detection of 
keratoconus and corneal ectasias. These new principles 
and innovations began to become widely commercially 
available. However, a group of corneal and contact lens 
experts identifi ed signifi cant gaps that needed to be 
addressed within the eye care community; the education 
and clinical practices were signifi cantly lagging behind 
the advent and commercialization of new research and 

technology in the larger medical 
world. As a result, IKA was born. 

Since then, IKA has established 
itself as the primary source of 
the most current information 
on keratoconus and all forms 
of corneal ectasia. Through live 
presentations at eye care meetings 

(nationally and internationally), virtual education in-
cluding IKA’s ongoing webinar series, and publications 
and reports in the professional literature and media, 
IKA has taught and shared the most current principles 
of keratoconus care, improving global patient care. 

IKA has also positively impacted patient lives via 
research. IKA has undertaken a large-scale prospec-
tive study establishing the pediatric prevalence of 
keratoconus (based on evaluation of more than 2000 
individuals aged 3-18 years). This research study, which 
analyzed the corneal tomography of every participant, 
has led to a clearer and new understanding of kera-
toconus prevalence in this age group. This study will 
enable more individuals to be detected as early in the 
disease process as possible, enabling early intervention 
and potentially preventing a lifetime of vison loss.

As IKA continued to grow, the next step was to 
establish a combined live and virtual meeting dedicated 
exclusively to keratoconus. The inaugural IKA Keratoconus 
Symposium: Front to Back and Everything In Between 
will take place on April 22 and 23 in Scottsdale, Arizo-
na. Many of the best-known, highly respected experts 
worldwide will cover topics related to keratoconus 
diagnosis and management. The symposium will be 
cochaired by S. Barry Eiden, OD, FAAO, FSLS; Andrew S. 
Morgenstern, OD, FAAO, FNAP; and Elizabeth Yeu, MD.

This will be a fi rst-of-its-kind meeting involving 
all eye care professions and entirely dedicat-
ed to keratoconus and the individuals with the 
disease who depend on us for their care.

International Keratoconus Academy continues 
to provide cutting-edge education

Over the years, IKA has become an invaluable resource for eye care professionals
By Andrew S. Morgenstern, OD, FAAO, FNAP; S. Barry Eiden, OD, FAAO, FSLS; Elizabeth Yeu, MD

Scan here 
to subscribe 

to IKA 
membership
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Surprising findings from the DRCR Retina 
Network Protocol AA Study 

By A. Paul Chous, OD, MA, FAAO

Recently published and anticipated results 
from the Diabetic Retinopathy Clinical 
Research Retina Network (DRCR.net) 
Protocol AA study yielded the surprising 
fi nding that predominantly peripheral 
lesions (PPL) using ultra-widefi eld (UWF) 
color retinal imaging were not predictive of 
signifi cant, 2-step worsening on the Diabetic 
Retinopathy Severity Scale (DRSS),1 contrary 
to previous fi ndings from several single-cen-
ter studies.2,3

The initial study, conducted by investiga-
tors at the Joslin Diabetes Center in Boston, 
Massachusetts, found that PPL were highly 
and signifi cantly associated with 2-step wors-
ening (3.2× risk) and proliferative DR (PDR; 
4.7× risk) over 4 years.2

An example of 2-step worsening would be 
moderate nonproliferative DR (NPDR) wors-
ening to severe NPDR. In Protocol AA, howev-
er, primary analysis over 4 years of follow-up 
showed no signifi cant association between 
color PPL and 2-step worsening. Similarly, 
secondary analysis found no association 
between color PPL and progression to PDR. 

PPL demonstrated on ultra-widefi eld fun-
dus fl uorescein angiography (UWF-FA) were 
signifi cantly associated with increased risk of 
both outcomes in Protocol AA, independent of 
baseline DRSS, although less so than reported 
by Silva et al in their 2015 paper (HR for 2-step 
worsening with UWF-FA PPL, 1.72; P < .001). 
The Protocol AA authors conclude that FA-PPL 
but not color-image PPL have predictive value 
for NPDR progression and should be includ-
ed in future DR studies (with the caveat of 
increased time, cost, and adverse events with 
inclusion of FA).

Many optometrists and ophthalmologists 
use UWF to identify and grade DR severity, 
as well as to determine surveillance intervals 
based on not only DR severity but also the 
presence or absence of PPL seen on color 
UWF imaging (Figure). Silva et al found that 
eyes with color PPL were nearly 5 times more 

likely to develop PDR during the succeeding 
4 years, whereas Protocol AA found that eyes 
with color PPL were less likely to develop PDR 
during the same interval (not statistically 
signifi cant), a big disparity. What are those of 
us in primary eye care—even retinal specialty 
practices—to make of this discrepancy?

Protocol AA is a multicenter study of more 
patients and eyes from a more diverse study 
population than was the case in the Joslin 
Study (566 vs 103 study eyes; more women 
and members of ethnic minority populations). 
DRSS grading was more precise in Protocol AA 
with a distinction between Level 43 (moderate 
NPDR) and Level 47 (moderately severe NPDR), 
whereas the single-center Joslin study lumped 
these 2 stages together as “moderate NPDR.” 

The authors note that follow-up was some-
what attenuated due to the COVID-19 pan-
demic, and that identifi cation of color PPL may 
have been hindered by insuffi cient visualiza-
tion of the superior and inferior retina with use 
of only 1 of the available UWF imaging systems 
(SLO produced images with the P200Tx; Optos 
California). 

Another recent study has shown that mydri-
asis and manual lid elevation signifi cantly 
improved visible retinal area (VRA) with the 
Optos system,4 and it is possible that true-color 
imaging systems would have revealed color PPL 
lesions more consistent with those seen by FA 
PPL.5 However, UWF imaging allows observa-
tion of roughly 50% more retinal area than does 
standardized, 7-fi eld photography (SSFP) as has 
been used in virtually all DR studies since the 
Early Treatment Diabetic Retinopathy Study, 
and even more compared with single-image, 
45°, color retinal photography commonly used 
in clinical practice during the last 25 years. 

Both the Joslin Study and Protocol AA 
found that use of color UWF imaging not only 
revealed more DR lesions but also increased 
graded DR severity in 10% and 12.5% of eyes, 
respectively, compared with SSFP. 

More accurate grading of DR severity is of 
utmost importance because it directly affects 
patient follow-up, prognosis, and treatment 

decisions. If a patient has severe NPDR rather 
than moderate NPDR based on signifi cant 
peripheral retinal lesions identifi ed by 
UWF, but not seen with examination of the 
posterior pole in isolation, the surveillance 
interval should be signifi cantly shortened and 
treatment with anti-VEGF therapy becomes 
an important option for that patient based on 
correct staging of disease severity.6 This VRA 
benefi t obviously applies to detection of any 
peripheral retinal pathology, as any user of 
UWF imaging will attest—a fact that must be 
remembered even if color PPL is not useful for 
predicting progression of NPDR in and 
of itself.  

These new fi ndings from DRCR.net 
underscore the importance of evaluating 
the midperipheral and peripheral retina in 
diabetes in addition to the posterior pole, as 
well as additional benefi t of performing UWF-
FA for not only accurate DR staging but also 
likelihood of signifi cant progression based on 
disease severity and PPL. 

Figure. Although DRCR.net Protocol AA found that 
peripheral lesions do not predict signifi cant progression 
over 4 years, the abundance seen here compared with 
those seen in the posterior pole supports a diagnosis of 
severe nonproliferative diabetic retinopathy, as well as 
closer monitoring or referral to a retinal specialist. 
(Image courtesy of A. Paul Chous, OD, MA, FAAO)

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

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

https://optometrytimes.com/view/surprising-findings-form-the-drcr-retina-network-protocol-aa


Managing patients with keratoconus can be 
challenging, but research in the field is rapidly 
bringing more opportunities for improved 
outcomes to eye care clinics. Marked by thinning 
and bulging of the cornea, keratoconus can lead 
to severe blurring and visual distortions, making 
early diagnosis crucial for appropriate management. 
At this landmark meeting, renowned experts will 
discuss ways to help clinicians improve their use of 
diagnostic tools and treatment strategies for their 
patients across the spectrum of keratoconus severity.

• Create strategies to accurately diagnose patients 
and classify their severity of keratoconus

• Explain the safety and efficacy data supporting 
currently available keratoconus therapies 

• Evaluate clinical trial data for treatments being 
investigated for the management of keratoconus

• Describe optimal approaches to patient-
centered keratoconus care that incorporate 
their individual characteristics and goals 

• New diagnostic technologies

• Opportunities to maximize keratoconus 
management in your practice

• Keratoconus best practices

To learn more, visit the link 
below or scan with a smartphone

gotoper.com/IKA-OD
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Vision care includes dry eye care
Diagnosing and treating dry eye and meibomian gland dysfunction can be  
the foundation for practice growth—and patient satisfaction

By Jerry Robben, OD 

As an optometrist in a progressive surgical 
practice, I know that dry eye disease (DED) is a 
major reason for dissatisfaction after cataract 
and/or refractive surgery. A poor-quality tear 
film can undermine success in every other 
aspect of surgery—the surgeon’s skill, the 
advanced intraocular lens technology, and all 
the effort we put into the patient experience. 

But DED management is not just for 
surgical patients. In optometry school, we all 
learned that the tear film is responsible for 
60% to 70% of the focusing power of the eye. 
If we want our patients to see well, to refract 
consistently, or to be successful in contact 
lenses, they need to have a healthy tear film. 
Any eye doctor who cares about vision should 
have a low threshold for recognizing and 
treating dry eye. 

The insurance conundrum
Many doctors only truly look for DED when 
a patient comes in with “dryness” as a chief 
complaint. This will result in missing a huge 
percentage of the DED population, especially 
among vision-corrected patients who are in 
the practice for an annual examination under 
their vision insurance. Here, I see clear par-
allels between managing DED and diabetes or 
glaucoma. If a patient came in for an annual 
exam seeking new glasses, but their intraoc-
ular pressure was 36 mm Hg, I would not just 
dispense glasses and say, “See you next year.” 
I would convert that visit to a medical exam 
and treat their glaucoma.

Likewise, if we detect moderate to severe 
DED, we convert to a medical exam and defer 
the vision exam to another day so that we can 
appropriately treat the disease, and then be 
able to get a better refraction later. In most 
cases, however, the DED is not severe, so in 
more mild cases I would complete the vision 

exam, discuss the need for more specialized 
diagnostic testing, and bring the patient back 
in a few weeks for a medical exam. Going for-
ward, just as a patient with glaucoma would 
have regular visual fields, optical coherence 
tomography, gonioscopy, and fundus photos, 
our patients with dry eye will be monitored 
more frequently with scheduled diagnostic 
testing and appropriate interventions.

Our standard of care for any patient with a 
known DED diagnosis or a positive Standard 
Patient Evaluation of Eye Dryness (SPEED) 
score is to obtain osmolarity, meibography, 
lipid layer thickness, functional gland counts, 
and matrix metalloproteinase-9 testing at 
baseline and repeat at regular intervals or 
when new signs and/or symptoms justify 
retesting. Given that up to 87% of patients 
with DED have meibomian gland dysfunction 
(MGD) as a component of their disease, we 
also routinely assess the function of the lids 
and meibomian glands at the slit lamp. 

To justify billing for diagnostic testing and 
interpretation, it is essential to react to those 
metrics with a management plan. Very com-
monly in our practice, that includes a proce-
dure to evacuate blocked meibomian glands 
and restore normal meibum function. Poorly 
functioning glands do not fix themselves. 
Testing for them is great, but you must treat 
what you see, too.

MGD protocols
When I diagnose mild MGD, I tell patients 
that we have treatments available but that 
I want them to try some simple at-home 
measures first. We send the patient home 
with instructions to use warm compresses, 
perform lid hygiene, and take nutraceuticals 
for 4 to 6 weeks. These measures are like the 
brushing, flossing, and mouthwash our dental 
colleagues recommend—a bare minimum for 
prevention and maintenance, not a medical 

treatment for disease. 
After the 4 to 6 weeks, I see the patient again 

and evaluate the lids and glands closely and 
compare with their baseline. When warranted 
(and it usually is), I discuss my treatment 
recommendation in more detail, which 
will include thermal pulsation treatments. 
Although there are now several FDA-approved 
platforms that target removal of meibomian 
gland obstruction, LipiFlow vectored thermal 
pulsation therapy (Johnson & Johnson Vision) 
continues to be my gold standard. It is unique 
in being able to heat the glands from the 
inside of the lid to liquefy the meibum safely 
and apply pulsed pressure to all the glands 
simultaneously on the upper and lower lids of 
both eyes to help expel material efficiently. For 
me, it is gland function and meibum quality, 
rather than gland structure, that determine 
whether I recommend LipiFlow (Figures 1 and 
2). The ideal conditions for treatment are when 
the patient has normal meibography but com-
promised function, because the patient has an 
excellent chance of restoring good lipid func-
tion, reducing the risk of meibomian gland 
structure loss. Additional adjunctive therapies 
may be needed to address other contributors 
to dry eye, and we use other procedures to 
complement LipiFlow.

Some patients do not accept our treatment 
recommendation right away, and that is fine. 
Cost, awareness of DED and MGD, or uncer-
tainty about an unfamiliar treatment may be 
barriers. Regardless, we are going to continue 
to monitor that patient for progression, per-
form diagnostic testing at regular intervals, 
and continue to recommend appropriate 
treatment. DED and MGD are chronic diseases 
that patients will have for life; we cannot give 
up on them.

Cyclosporine, lifitegrast, and Tyrvaya 
nasal spray (varenicline solution, Oyster 
Point) are also first-line friends in the fight 
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against DED. These agents can increase tear production, improve 
osmolarity, and reduce infl ammation—but they are not indicated 
for MGD and have little to no effect on the meibomian glands if 
they are obstructed. 

Healthy eyes, growing practice
In addition to being good for patients, treatment of dry eye is also 
good for practice growth. It opens the door to higher-level coding for 
increased exam complexity, diagnostic testing and test interpreta-
tion, and cash-based services. DED patients often say, “No one ever 
told me I have this.” They perceive us as offering a higher level of 
care than they have received elsewhere, and that is refl ected in our 
word-of-mouth referrals. 

For our 7-doctor practice (2 MDs/5 ODs), cash-based dry eye 
services alone (not including diagnostics or procedures covered 
by insurance) bring in more than $150,000 per month. We are “all 
in,” with all 7 providers adhering to consistent standards of care. 
Success—both in making dry eye a consistent clinical focus and 
in making it a revenue generator for the practice—does require a 
conscious decision to change the practice culture from the top down. 
Depending on your starting point, available technology, and the 
degree to which a practice embraces dry eye care, the impact on the 
bottom line of adding DED medical care can range anywhere from a 
5% to 10% revenue increase to more than 30%. 

Dry eye management represents an enormous opportunity to 
enhance patient care and the practice bottom line at the same time.

Jerry Robben, OD, 
is chief optometrist and director of clinical research at Bowden Eye & 
Associates in Jacksonville, Florida. He is a founding 
member of Dry Eye University and serves as an adjunct 
clinical assistant professor at the Arizona College of 
Optometry, where he supervises fourth-year optometry 
residents. He is a consultant/speaker for Johnson & 
Johnson Vision, Oyster Point Pharma, Allergan/AbbVie 
and Sun Pharma.
jrobben@bowdeneye.com

Figure 1. This asymptomatic patient with dry eye had a SPEED 
score of 0. Baseline meibography for the right (a) and left (b) 
eyes is shown. The functional gland count was 13 OD and 16 OS, 
with grade 2 meibum quality in both eyes. The baseline lipid layer 
thickness is shown in Figure 1(c). This patient was educated 
on the need to treat meibomian gland disorder to prevent 
progressive damage to the glands and to improve overall eye 
health and function. 
Figure 2. After initiation of supportive dry eye treatments and 
a few follow-up appointments, the patient agreed to a bilateral 
LipiFlow treatment. Six weeks after treatment, the lipid layer 
thickness is improved, and functional gland counts have improved 
to 22 OD and 21 OS with grade 3 meibum quality OU. 
(Images courtesy of Jerry Robben, OD)

a

b

c

Figure 1. Asymptomatic Patient with Dry Eye

Figure 2. Patient Sees Improvement 
in Lipid Layer Thickness 
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Reviewing a patient’s systemic history 
is critical when treating for OSD
Staying up-to-date on all things ocular is imperative in ocular surface disease

By Kent Uehara, OD, FAAO; Katherine 
M. Mastrota, MS, OD, FAAO

When triaging patients suspected of having 
ocular surface disease (OSD), reviewing sys-
temic history and medications is critical. As 
the Tear Film and Ocular Surface Society Dry 
Eye Workshop II reported, there are myriad 
systemic medications associated with dry 
eye, and the list grows every year1 as more 
adverse effects (AEs) from old medications 
are reported and new medications are 
brought to market. Below is a unique case of 
conjunctivitis with limbitis in a patient on 
dupilumab (Dupixent; Sanofi  and Regeneron 
Pharmaceuticals), a systemic medication 
used in the treatment of atopic dermatitis 
that has been associated with a variety of AEs 
involving the anterior eye.

Case report
A male aged 39 years with a history of atopic 
dermatitis, chronic allergic conjunctivitis, 
and periorbital eczema presented to the clinic 
with a complaint of a painless, red right eye 
with tearing and discharge of mucus for 1 
month. Review of systemic medical history 
revealed metabolic syndrome, type 2 diabetes, 
and hypertension, for which he was medicat-
ed with lisinopril, metformin, empaglifl ozin, 
and amlodipine. The patient had been receiv-
ing dupilumab injections for 14 months.

Vision was correctable to 20/20 and external 
testing was unremarkable. Intraocular pres-
sure was normotensive. In external examina-
tion, Dennie lines (long-standing) would be 
appreciated (Figure 1). Slit lamp biomicroscopy 
of the right eye revealed 3+ bulbar conjunctival 
injection, signifi cant limbal hyperemia and 
chemosis, and 3+ papillary reaction of the 
upper and lower palpebral conjunctiva. The 

conjunctival injection blanched with 2.5% 
phenylephrine ophthalmic solution. There was 
scant mucus discharge and debris in the tear 
fi lm. The cornea was clear with no staining 
with sodium fl uorescein, although there was 
tear pooling adjacent to the areas of limbal 
hyperemia and a poorly wetting ocular surface 
(Figure 2). The anterior chamber was deep and 
quiet. Examination of the left eye showed 1+ 
papillary reaction of the superior and inferior 
palpebral conjunctiva and trace punctate 
epithelial erosions of the cornea. The dilated 
fundus exam was unremarkable in both eyes.

Due to the patient’s history of dupilumab 
use, chronicity of complaints, and absence of 
other signs or history indicating an infectious 
etiology, suspicion was high for a dupilumab-
associated ocular AE. A panel of blood work was 
ordered to rule out an underlying autoimmune 
etiology for due diligence (all results returned 
negative). Prednisolone acetate 1% was initiated 
in the right eye 4 times daily. 

At the 2-week follow-up, the patient’s 
symptoms and clinical signs were improved. 
Slit lamp biomicroscopy showed resolved 
limbal hyperemia, trace chemosis, and 
bulbar conjunctival injection in the affected 
eye. The cornea was clear, and the anterior 
chamber remained deep and quiet. With the 
improvement in clinical signs and symptoms, 
prednisolone acetate was tapered to 3 times 
daily for 2 weeks, then twice a day for 4 weeks 
(until the patient’s next examination).

Six weeks later, the patient presented to his 
follow-up examination with complete resolu-
tion of signs and symptoms in the right eye, but 
with new redness in the left eye that was iden-
tical in presentation to the right eye 2 months 
earlier. Prednisolone acetate 1% was initiated in 
the left eye 4 times daily, and the right eye was 

Figure 1. Dupilumab-related limbitis of the right eye.
These external photos show clinical presentation 
of dupilumab-related limbitis of the right eye. (A) 
Conjunctivitis with limbitis OD at initial presentation 
in primary gaze. Notable fi ndings include Dennie 
lines OD > OS and limbitis with signifi cant injection 
and chemosis OD. (B) Conjunctivitis with limbitis 
OD at initial presentation in upgaze, revealing 
signifi cant limbal and conjunctival hyperemia. 

Figure 2. Right eye after sodium fl uorescein 
instillation. Slit lamp photography shows the right 
eye after instillation of sodium fl uorescein. Poor 
ocular surface wetting and tear pooling at the 
corneo-scleral junction are evident.
(Images courtesy of Kent Uehara, OD, FAAO)

1
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Continued on PAGE 29
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Complete and long-lasting resolution of NK for most patients*1-4

•  Up to 72% of patients achieved complete corneal healing in clinical trials*†1-3

•  80% of these patients remained healed at 1 year (REPARO trial)*4

* Resolution was evaluated in clinical trials as complete corneal healing, defined as the absence of staining in the lesion area and  
no persistent staining in the rest of the cornea after 8 weeks of treatment and as <0.5-mm lesion staining at 48-week follow-up.1-3

†  Key study findings were after 8 weeks of treatment, 6 times daily. REPARO (Study NGF0212): 52 European patients with 
neurotrophic keratitis (NK) in 1 eye per group; 72% of patients completely healed; vehicle response rate 33.3%.  
Study NGF0214: 24 US patients with NK in 1 or both eyes per group; 65.2% completely healed; vehicle response rate 16.7%.2,3

For the treatment of all stages  
of neurotrophic keratitis (NK) 

Important Safety Information
WARNINGS AND PRECAUTIONS
Use with Contact Lens
Contact lenses should be removed before applying 
OXERVATE because the presence of a contact lens  
(either therapeutic or corrective) could theoretically  
limit the distribution of cenegermin-bkbj onto the area  
of the corneal lesion. Lenses may be reinserted 15  
minutes after administration.
Eye Discomfort
OXERVATE may cause mild to moderate eye discomfort 
such as eye pain during treatment. The patient should  
be advised to contact their doctor if a more serious eye 
reaction occurs.
ADVERSE REACTIONS
In clinical trials, the most common adverse reaction was 
eye pain following instillation which was reported in 
approximately 16% of patients. Other adverse reactions 
occurring in 1% to 10% of OXERVATE patients and more 
frequently than in the vehicle-treated patients included 
corneal deposits, foreign body sensation, ocular 
hyperemia, ocular inflammation and tearing.
USE IN SPECIFIC POPULATIONS
Pregnancy
There are no data from the use of OXERVATE in pregnant 
women to inform any drug associated risks.

Lactation
The developmental and health benefits of breastfeeding 
should be considered, along with the mother’s clinical 
need for OXERVATE, and any potential adverse effects  
on the breastfed infant from OXERVATE.
Pediatric Use
The safety and effectiveness of OXERVATE have been 
established in the pediatric population. Use of OXERVATE 
in pediatric patients 2 years of age and older is supported 
by evidence from adequate and well-controlled trials of 
OXERVATE in adults with additional safety data in children.
INDICATION
OXERVATE® (cenegermin-bkbj) ophthalmic solution 
0.002% (20 mcg/mL) is indicated for the treatment  
of neurotrophic keratitis.
DOSAGE AND ADMINISTRATION
Instill one drop of OXERVATE in the affected eye(s),  
6 times a day at 2-hour intervals for eight weeks.
To report ADVERSE REACTIONS, contact Dompé U.S. Inc. 
at 1-833-366-7387 or FDA at  1-800-FDA-1088 or  
www.fda.gov/medwatch.
Please see the Brief Summary of full Prescribing 
Information for OXERVATE on the following page.
References: 1. OXERVATE® (cenegermin-bkbj) ophthalmic solution 0.002% (20 mcg/mL) [US package 
insert]. Boston, MA; Dompé U.S. Inc.; 2019. 2. Bonini S, et al. Ophthalmology. 2018;125:1332-1343.  
3. Pflugfelder SC, et al. Ophthalmology. 2020;127:14-26. 4. Data on File. Clinical Study Report (NGF0212). 
Dompé U.S. Inc., 2016. 
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See more clinical data 
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Brief Summary of full Prescribing Information 
Consult the full Prescribing Information for complete 
product information, available at  
www.oxervate.com/prescribing-information.

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

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

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

WARNINGS AND PRECAUTIONS
Use with Contact Lens

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

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

ADVERSE REACTIONS
Clinical Studies Experience

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

USE IN SPECIFIC POPULATIONS
Pregnancy

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

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

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis and Mutagenesis 
Animal studies have not been conducted to determine the 
carcinogenic and mutagenic potential of cenegermin-bkbj.
Impairment of fertility  
Daily subcutaneous administration of cenegermin-bkbj  
to male and female rats for at least 14 days prior to  
mating, and at least 18 days post-coitum had no effect  
on fertility parameters in male or female rats at doses up  
to 267 mcg/kg/day (1709 times the MRHOD). 
In general toxicology studies, subcutaneous and ocular 
administration of cenegermin-bkbj in females was 
associated with ovarian findings including persistent estrus, 
ovarian follicular cysts, atrophy/reduction of corpora lutea, 
and changes in ovarian weight at doses greater than or 
equal to 19 mcg/kg/day (119 times the MRHOD).
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tapered to once a day. Lifi tegrast ophthalmic 
solution 5% (Xiidra; Novartis) was also initiated 
twice a day in both eyes for long-term manage-
ment. Two weeks later, the right eye remained 
quiet, and the left eye resolved. Prednisolone 
acetate 1% was tapered in the left eye. 

Dupilumab conjunctivitis
Dupilumab is a subcutaneously injected 
monoclonal antibody that inhibits IL-4 and 
IL-13 signaling. It is approved by the FDA for 
the treatment of moderate-to-severe atopic 
dermatitis, asthma, eosinophilic esophagitis, 
and chronic rhinosinusitis with nasal polyps. 
Commonly reported AEs from dupilumab 
clinical trials include blepharitis and kera-
toconjunctivitis.2 Incidence of conjunctivitis 
in patients enrolled in clinical trials for the 
treatment of atopic dermatitis ranged from 
8.6% to 21.44%.3-5

      Recently, more severe reactions have been 
reported, including punctal stenosis, ectro-
pion, limbal stem cell defi ciency, ulcerative 
keratitis, and corneal perforation.6-10

Risk factors for dupilumab-associated 
conjunctivitis include greater severity of 
atopic dermatitis prior to treatment and 
history of conjunctivitis.11 Dupilumab does 
not appear associated with conjunctivitis in 
patients being treated for asthma, chronic 
rhinosinusitis with nasal polyps, or eosino-
philic esophagitis.2 Interestingly, our patient 
had greater severity of atopic dermatitis in the 
right eye than in the left, represented by more 
severe Dennie lines in the right eye. This is 
also the eye that fi rst presented with limbitis 
and conjunctivitis. 

Management of dupilumab-associated 
ocular infl ammation is dependent on the 
severity of the disease. Mild conjunctivitis 
can be managed conservatively with artifi cial 
tears, warm compresses, or antihistamine 
drops. Moderate to severe disease may neces-
sitate anti-infl ammatory topical ophthalmic 
drops or ointments such as corticosteroids or 
calcineurin inhibitors.11 Patients with punctal 
stenosis or cicatrizing conjunctivitis may ben-
efi t from surgical intervention if discontinua-
tion of dupilumab and topical medication do 
not lead to resolution.6,7 Patients with corneal 
ulceration should be carefully monitored and 

referred to a corneal specialist if not respond-
ing to medical therapy and perforation is 
impending.8 Infectious etiology should be 
ruled out based on history, symptomology, 
clinical presentation, and culturing if neces-
sary before initiating corticosteroid therapy.12

Long-term management with tacrolimus, 
cyclosporine, and lifi tegrast have been shown 
to reduce risk of conjunctivitis recurrence.8,13

Ocular AEs are not an indication for dis-
continuation of dupilumab, although severe 
AEs may warrant discontinuation. During 
clinical trials, 80% of cases resolved without 
recurrence.2 Pretreatment of any preexisting 
ocular surface disease (eg, dry eye disease or 
blepharitis) may be benefi cial to reduce the 
risk of dupilumab-associated conjunctivitis, 
and screening patients before initiating 
therapy may be prudent.10 Several pathophys-
iological mechanisms have been proposed for 
dupilumab-associated conjunctivitis, includ-
ing an increase in Demodex mites as a result 
of altered cytokine activity, as well as IL-13–
mediated decrease in mucus production and 
goblet cells. These may explain the benefi ts of 
a healthy ocular surface in preventing dupi-
lumab-associated conjunctivitis.2

In conclusion, in cases of conjunctivitis 
with atypical presentation, a careful review 
of systems and medication history should 
occur. With dupilumab-associated intraocular 
infl ammation specifi cally, it is important 
to rule out autoimmune-mediated ocular 
infl ammation and infectious etiologies 
with appropriate serology and culturing 
as warranted, given the broad differential 
diagnosis. As primary eye care providers, 
we interact regularly with patients of a 
wide variety of clinical backgrounds. We are 
often the only eye care providers a patient 
sees, making it important to stay up-to-date 
with ocular AE profi les of medications, 
new and old. Dupilumab is an effective 
medication for atopic dermatitis that will be 
used with increasing prevalence. It recently 
gained approval for use in children with 
moderate-to-severe atopic dermatitis.14 It is 
important for the optometrist to identify and 
treat this manageable AE so that patients may 
continue to be treated with dupilumab for 
their chronic illness. 

R E F E R E N C E S
1. Gomes JAP, Azar DT, Baudouin C, et al. TFOS DEWS II iatrogenic 
report. Ocul Surf. 2017;15(3):511-538. doi:10.1016/j.jtos.2017.05.004 
2. Akinlade B, Guttman-Yassky E, de Bruin-Weller M, et al. Conjunctivitis 
in dupilumab clinical trials. Br J Dermatol. 2019;181(3):459-473. 
doi:10.1111/bjd.17869 
3. Simpson EL, Bieber T, Guttman-Yassky E, et al; SOLO 1 and SOLO 
2 Investigators. Two phase 3 trials of dupilumab versus placebo in 
atopic dermatitis. N Engl J Med. 2016;375(24):2335-2348. doi:10.1056/
NEJMoa1610020 
4. Blauvelt A, de Bruin-Weller M, Gooderham M, et al. Long-term 
management of moderate-to-severe atopic dermatitis with dupilumab 
and concomitant topical corticosteroids (LIBERTY AD CHRONOS): 
a 1-year, randomised, double-blinded, placebo-controlled, phase 
3 trial. Lancet. 2017;389(10086):2287-2303. doi:10.1016/S0140-
6736(17)31191-1 
5. de Bruin-Weller M, Thaçi D, Smith CH, et al. Dupilumab with 
concomitant topical corticosteroid treatment in adults with atopic 
dermatitis with an inadequate response or intolerance to ciclosporin A 
or when this treatment is medically inadvisable: a placebo-controlled, 
randomized phase III clinical trial (LIBERTY AD CAFÉ). Br J Dermatol. 
2018;178(5):1083-1101. doi:10.1111/bjd.16156 
6. Lee DH, Cohen LM, Yoon MK, Tao JP. Punctal stenosis associated 
with dupilumab therapy for atopic dermatitis. J Dermatolog Treat.
2021;32(7):737-740. doi:10.1080/09546634.2019.1711010 
7. Nettis E, Guerriero S, Masciopinto L, Di Leo E, Macchia L. Dupilumab-
induced bilateral cicatricial ectropion in real life. J Allergy Clin Immunol 
Pract. 2020;8(2):728-729. doi:10.1016/j.jaip.2019.10.015 
8. Mehta U, Farid M. Dupilumab induced limbal stem cell deficiency. Int 
Med Case Rep J. 2021;14:275-278. doi:10.2147/IMCRJ.S308583 
9. Li G, Berkenstock M, Soiberman U. Corneal ulceration associated with 
dupilumab use in a patient with atopic dermatitis. Am J Ophthalmol 
Case Rep. 2020;19:100848. doi:10.1016/j.ajoc.2020.100848
10. Phylactou M, Jabbour S, Ahmad S, Vasquez-Perez A. Corneal 
perforation in patients under treatment with dupilumab for 
atopic dermatitis. Cornea. 2022;41(8):981-985. doi:10.1097/
ICO.0000000000002854 
11. Agnihotri G, Shi K, Lio PA. A clinician’s guide to the recognition and 
management of dupilumab-associated conjunctivitis. Drugs R D.
2019;19(4):311-318. doi:10.1007/s40268-019-00288-x 
12. Gooderham M, McDonald J, Papp K. Diagnosis and management of 
conjunctivitis for the dermatologist. J Cutan Med Surg. 2018;22(2):200-
206. doi:10.1177/1203475417743233 
13. Zirwas MJ, Wulff K, Beckman K. Lifitegrast add-on treatment for 
dupilumab-induced ocular surface disease (DIOSD): a novel case 
report. JAAD Case Rep. 2018;5(1):34-36. doi:10.1016/j.jdcr.2018.10.016 
14. Napolitano M, Fabbrocini G, Neri I, et al. Dupilumab treatment in 
children aged 6-11 years with atopic dermatitis: A multicentre, real-life 
study. Paediatr Drugs. 2022;24(6):671-678. doi:10.1007/s40272-022-
00531-0 

Kent Uehara, OD, FAAO, 
completed his undergraduate studies in molecular 
biology at the University of California, Berkeley. He 
then earned his doctorate of optometry at the State 
University of New York, College of Optometry, where he 
graduated with honors, completed microcredentialing 
in anterior segment and contact lens, and served 
as vice president of the Gold Key Honor Society. He 
continued his optometric training with a residency in 
ocular disease and primary care at 
BronxCare Health System. Outside 
of work, Uehara enjoys eating and 
cooking new foods, watching sports, 
and playing video games. He is an avid 
fan of the Los Angeles Dodgers and 
the Vegas Golden Knights.
kuehara@hotelfunds.org 

Katherine M. Mastrota, MS, 
OD, FAAO, 
is director of optometry, New York 
Trades Council, Hotel Association of 
New York City, Health Center, Inc.
katherinemastrota@msn.com

Continued from PAGE 26



30 PRACTICAL CHAIRSIDE ADVICEJanuary 2023

TECHNOLOGY

Small aperture IOL technology offers 
benefits to patients, optometrists
Patients often question how the various mechanisms of action work

By Corina van de Pol, OD, PhD, FAAO

Astronomers and photographers have understood the 
proven physiologic principle of small aperture optics for 
centuries. When applied to a camera, the lens aperture 
or f-stop adjusts the amount of light that reaches the film 
or image sensor. As the aperture reduces, image clarity 
across an increasing range of distances improves. For 
example, when taking a picture, everything from close in 
the field of view and everything in between is going to be 
clear. Whereas, if you have a fixed focus or a larger aper-
ture, the lens is set in focus but everything behind and in 
front of the object is out of focus (Figure 1).

By the 1940s, eye care began finding uses for the 
small aperture, but only now has the powerful principle 
been incorporated into a presbyopia-correcting intra-
ocular lens (IOL). FDA approval of the IC-8 Apthera IOL 
(AcuFocus) represents the first such small aperture IOL 
technology cleared for use in the United States.

Small aperture IOL characteristics
The Apthera lens is an aspheric monofocal IOL with an 
embedded small aperture, referred to as the FilterRing 
component (Figure 2). This unique design filters out 
peripheral defocused and aberrated light and allows 
central focused light to reach the retina undisturbed, 
thereby delivering extended depth of focus.

The Apthera IOL is meant to be implanted contralater-
ally, with a monofocal or monofocal toric IOL in the fellow 
eye. The eye receiving the Apthera lens is targeted for –0.75 
diopters (D), leaving the eye slightly myopic, and the other 
eye has an emmetropic target. This mini-monovision tar-
get further enhances the patient’s range of vision beyond 
the baseline range provided by the small aperture. 

In the US clinical trial (NCT03633695), patients treated 
with the Apthera IOL (n = 343) achieved nearly 3.00 D 
of best-corrected continuous range of vision (Figure 3). 
Additionally, the implant demonstrated reliable visual 
acuity results in eyes with as much as 1.50 D of corneal 
astigmatism without reliance on a toric correction. The 
study also showed that Apthera IOL patients experienced 

Figure 1. Depth of 
focus with a large 
aperture (equivalent 
to a 4.0-mm pupil) 
vs small aperture 
(equivalent to a 1.6-
mm pupil) in a camera 
lens. (Images courtesy of 
Jack Holladay, MD)
Figure 2. AcuFocus 
Apthera IOL. (Image 
courtesy of AcuFocus)

low levels of visual symptoms and 
achieved comparable photopic and meso-
pic contrast sensitivity to patients treated 
with bilateral monofocal IOLs (Figure 4).1-6

Patient selection
This new lens is an ideal option for 
cataract patients looking to reduce depen-
dence on reading glasses, patients who 
have been successful with contact lens or 

keratorefractive monovision, and those 
who may be hesitant to opt for a multifocal 
lens because of concerns about loss of 
contrast sensitivity or dysphotopsia. Other 
candidates are patients who have low 
levels of astigmatism but want enhanced 
spectacle independence, as well as those 
who may be dissatisfied with their range 
of vision after receiving a monofocal 
implant in their first eye. All these types 

IC-8® Apthera™ IOL:
Small Aperture, Wavefront-Filtering,  

Extended Depth of Focus Design

Expanding Depth of Focus With a Small Aperture

Large aperture - 4.0 mm pupil
Equivalent to a monofocal IOL with a 4.0 mm pupil

Small aperture - 1.6 mm pupil
~3.0 diopters of continuous depth of focus1
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of patients with cataracts may be precluded 
from consideration for many of today’s other 
presbyopia-correcting technologies.

Optometrists will notice that patients who 
have a smaller aperture, such as older adults 
with naturally decreased pupil size, are less 
sensitive to refraction choices with small 
dioptric changes. The depth of focus extends 
and fl attens the depth of fi eld curve so that 
they may have visual acuity of 20/20 or 20/25 
over multiple 0.25 D steps. Someone with a 
large pupil or large aperture will immediately 
notice a 0.25 D difference. 

Patients implanted with the Apthera IOL 
maintain normal stereopsis at a level better 
than can be achieved with monovision IOLs. 
Additionally, monovision with monofocal 
implants does not provide the same range 
of vision as phakic monovision because the 

natural lens still has residual 
accommodation. The Apthera 
IOL’s small aperture design can 
overcome that limitation by giv-
ing the same continuous focus 
patients would have enjoyed 
with phakic monovision, 
making it an ideal option for 
patients who were previously 
happy with phakic monovision.

Considerations for 
complex corneas
Patients who have had prior 
refractive surgery or keratoco-
nus may have aberrations in 
their cornea that create visual 
disturbances such as halos at 
night and other distortions. 
This is an important consid-
eration when selecting an IOL 
at the time of cataract surgery. 
In the aberrated cornea, light 
rays that go through the nat-
ural pupil are not necessarily 
landing on the retina together, 
in focus. When a small aper-
ture is added, it diminishes 
or decreases the impact of 
peripheral aberrations, block-
ing stray light from disrupting 
the central organized light as it 

lands on the retina. This unique characteristic 
of the small aperture may be a meaningful 
solution for patients with aberrated corneas. 

Other factors
For some, there may be hesitation with small 
aperture technology. Optometrists might think, 
when they look through the little pinhole in 
their trial lens set, that things look clear but 
everything is a bit dimmer or darker. But the 
small aperture in the Apthera IOL is equivalent 
to a 1.6-mm pupil that is bigger than your pin-
hole occluder. The aperture of the IOL is also 
located inside the eye, whereas the occluder 
is used in front of the eye. Suppose a patient 
has an injury that causes them to have a small 
pupil and a large pupil. They adapt. Perhaps 
at fi rst a smaller aperture makes vision seem 
dim, but over the course of days or weeks, 

adaptation occurs and this effect wanes. With 
the Apthera IOL, the fellow eye is implanted 
with a monofocal, so that initially patients may 
notice a difference in vision between the 2 eyes. 
This, however, improves over time and studies 
show that the functional impact is negligible 
and preserves contrast performance.1,5

Some may ask whether a small aperture 
affects the fi eld of view or the peripheral 
vision. In the US clinical trial and global stud-
ies, visual fi eld testing showed no scotoma 
and only a slight dampening of the pattern 
standard deviation with results comparable to 
the monofocal control. Due to the optics of the 
Apthera IOL and its location in the eye, there 
was no reported impact on peripheral vision. 

As with any cataract procedure, optimizing 
the ocular surface is important to enable 
accurate and repeatable measurements. This 
is true for monofocal or multifocal implants. 
For the small aperture technology, we want 
to ensure the central cornea is normal with 
no scarring and has a very good tear fi lm. 
Although visualization and treatment of the 
retina with the Apthera IOL in place are pos-
sible and have been successfully performed 
with only minor technique changes, patients 
with retinal disease are not candidates.7

Conclusion
As primary care vision providers, optometrists 
play a key role in identifying lens changes and 
treating cataract patients before and after 
surgery. It is therefore paramount that we are 
knowledgeable about this newly approved IOL 
design that is the fi rst in the United States to 
leverage small aperture optics as its mecha-
nism of action. 

Corina van de Pol, OD, PhD, FAAO, 
is a clinical research consultant and 
associate professor at the Southern 
California College of Optometry 
at Marshall B. Ketchum University, 
Fullerton, California.
vandepolconsult@gmail.com

Corina van de Pol, OD, PhD, FAAO, 

Figure 3. Distance-corrected binocular defocus curve for Apthera 
IOL patients (n = 343) vs control group patients with bilateral 
monofocal IOLs (n = 110).
Figure 4. Binocular mesopic contrast sensitivity in both with and 
without glare conditions for Apthera IOL patients vs control group 
patients with bilateral monofocal IOLs. (Images courtesy of AcuFocus)

The full article, 
including references, 
can be found online.
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A funny thing happened at the office: Part 1
Lessons can be learned from each patient experience, even the strange ones

By Chris Wroten, OD

Who doesn’t love a funny anecdote or peculiar 
tale? We all have our strange stories from the 
exam room, but here are a couple of mine 
(and what I learned from them).

The Shady Lady, aka 
Patient Sticky Fingers
One of our offi ces is in a somewhat rural area, 
with a large, open-concept optical area that is 
shared with our waiting area, both of which 
stay fairly busy, with lots of staff and patients 
rotating through on a consistent basis. One 
day our optical staff noticed we were missing 
some designer frames and sunglasses from 
inventory at the end of clinic. Our offi ce 
manager took note and reported everything 
appropriately.  

Several weeks later, it happened again. 
At this point, our offi ce manager set up a 
security camera and began investigating. She 
noticed there was a patient who had been 
seen on both days in question, fi rst for her 
annual diabetic exam and then for a fol-
low-up visit. This patient was scheduled to be 
seen again in 2 weeks, so out of an abundance 
of caution, all staff were alerted and the secu-
rity camera was confi rmed to be in working 
order prior to this visit.  

The patient saw the doctor and then spent 

an hour or so in our waiting area/optical 
while waiting for her ride home, but nothing 
suspicious was noted by the staff. However, 
frames went missing again! Security footage 
showed her browsing in the optical section, 
then seemingly noticing the camera and 
moving to an area that wasn’t in its full view. 
The police were called but they stated that 
even if the footage showed the woman putting 
merchandise in her purse, she would have to 
be found with it outside of the clinic for it to 
legally qualify as shoplifting. 

At this point, no additional follow-ups were 
needed, so we put an alert in the patient’s 
chart and mailed her a certifi ed letter stating 
we would unfortunately be unable to continue 
providing her eye care and asking her to let us 
know where to forward copies of her records.  

Almost a year later, another episode of 
missing frames occurred. Our offi ce manager 
had been out that day, but when she returned, 
she discovered the aforementioned patient 
had been scheduled by a new employee who 
missed the alert that was in her chart. Other 
staff hadn’t recognized the patient because 
she’d since cut her hair, lost a fair amount of 
weight, had a leg amputated due to brittle 
diabetes, and was now in a wheelchair. The 
patient was diagnosed with an acute corneal 
condition requiring follow-up the next day, 
and she was scheduled with me for the fi rst 

time. Given my knowledge of the circum-
stances, I had one of our other doctors who 
wasn’t aware of the situation provide her 
care, while we contacted local authorities for 
help, this time providing the patient’s name. 
It turned out she had an outstanding warrant 
for theft elsewhere, so the police made plans 
to arrest her at the follow-up appointment.  

Care was provided fi rst and fortunately 
everything was healed, so no additional 
follow-ups were necessary. As soon as we gave 
the signal that the exam was fi nished, the 
police came in, and after questioning, her 
story went from vehement denial of 
theft to complete admission of guilt. 
Interestingly enough, she escaped prison 
time because the local women’s jail wasn’t 
prepared to handle a patient with advanced 
diabetes complications.

LESSON LEARNED: We can’t abandon 
a patient in the middle of care, but some-
times it’s just best to go our separate ways 
once we’ve fulfi lled our obligations. Doing 
so appropriately and communicating those 
decisions with staff is critical to favorable 
outcomes in these instances. Additionally, 
security measures are necessary now more 
than ever—especially in the optical realm—and 
relevant policies and procedures should be 
in place and frequently reviewed with staff.  
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Unlike another situation in our offi ce where 
an optician noticed a patient walking out 
with multiple frames and accosted them, it’s 
usually best for staff to contact the authorities 
and not take matters into their own hands, in 
order to prevent escalation of the situation.

The Bad-Mouther
A patient with AIDS was seen by a local 
colleague who was concerned there might 
be early cytomegalovirus retinitis. The 
patient was referred to our offi ce for a second 
opinion, and examination revealed white 
without pressure in the retina, with no active 
infl ammation. The patient was reassured that 
everything was OK, at which time he began 
angrily complaining that the other doctor had 
scared him into thinking that something was 
seriously wrong. He went on to say how much 
better of a doctor I was, and that he should 
have just come to us in the fi rst place.  

Although we all like to have our ego 
stroked, I’ve learned over the years to give 
other providers the benefi t of the doubt. I 
shared that I could see what the other doctor 
was concerned about, praised them for 
discovering it, and although it did resemble 
a bad condition, it was fortunately benign 

and did not pose a threat to vision or overall 
health in this case. We never know what an 
eye looked like on initial presentation, or what 
history was or was not disclosed by the patient 
when a colleague fi rst examined them.  
Furthermore, patients often get confused and/
or misremember what was communicated to 
them, so their story to the second doctor may 
not be accurate, not to mention the second 
doctor has the advantage of additional time 
passage and knowing what may have already 
been diagnosed and tried that did not work.  
As a result, it’s usually best to be polite with 
the patient while protecting a colleague’s rep-
utation whenever appropriate, no matter how 
tempting it may be. Remember, what goes 
around, comes around.

LESSON LEARNED: As health care pro-
viders, we can’t live without patients for long, 
but sometimes they sure try our patience 
(especially when they misinterpret what 
we say). How many times have our patients 
completely misunderstood explanations and 
instructions we’ve given them over the years 
that we know of, much less all the other times 
we aren’t aware of? As a result, I’m inclined 
to give our colleagues the benefi t of the doubt 

and tactfully try 
to protect their 
reputation.  

Final 
thoughts
What are some 
of your most 
memorable 
moments in clinic? 
I’m sure we could fi ll 
volumes of books with 
humorous and not-so-humorous 
anecdotes, but let’s not miss the opportunity 
to learn something from each one. When the 
time is right, share those “take-home mes-
sages” with others, and maybe they’ll share 
some of their own with you. Here’s hoping 
that when we encounter these “never dull 
moments” in clinic that we learn from them 
and handle them appropriately. 

Chris Wroten, OD, 
is owner-partner at a three-location 
private practice in southeast 
Louisiana.
cwroten@od.sco.edu
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in the middle of care, 
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separate ways once 
we’ve fulfi lled our 
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