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How to prevent infection  
after LASIK or PRK
By Jim Owen, OD, MBA, FAAO

I RELAY THE RISKS of laser vision correction surgery to all my patients in the same 
way. I cover dangers inherent in any surgical procedure, such as those involving anesthe-
sia, bleeding, and infection. Fortunately, laser vision correction does not require general 
anesthesia and the cornea does not have blood vessels (at least it should not). Therefore, 
the only risk ODs want to prevent is infection. This article covers the risks of infection, 
how to minimize them, and what to do if a patient has or is 

ODs have an opportunity 
to make a difference in 
their patients’ lives

INTERSECTION  
OF OPTOMETRY   
& MENTAL HEALTH
By Dennis P. Pardo, OD, MPH, FAAO, LCSW, MSW

AFTER A 20-plus–year career in optometry, I embarked on a career as a psy-
chotherapist. I realized how fascinated I was at the crossroads of mental health 
and optometry by seeing patients, and I had the good fortune of working with 
optometry students as a fourth-year preceptor and in delivering mentoring work-
shops for them. This experience allowed me to see the importance of basic men-
tal health knowledge for patients and students ODs. 

In conducting informal polling at industry meetings, I found that the vast 
majority of ODs think that they did not receive enough training in this area 
and would like to learn more. 

What follows are 5 reasons why eyecare professions should 
have more information on identifying mental health 
conditions:
– ODs are primary-care practitioners 

treating the whole patient and 
may be first to notice 

See Mental health on page 26
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Brought to you by REGENERON

anti-VEGF = anti–vascular endothelial growth factor; AOA = American Optometric Association.

WARNINGS AND PRECAUTIONS (cont’d)
•  Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including 

with EYLEA. Sustained increases in intraocular pressure have also been reported after repeated intravitreal 
dosing with VEGF inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be 
monitored and managed appropriately.

•  There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF 
inhibitors, including EYLEA. ATEs are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular 
death (including deaths of unknown cause). The incidence of reported thromboembolic events in wet 
AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients treated 
with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, 
the incidence was 3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the 
ranibizumab group. The incidence in the DME studies from baseline to week 52 was 3.3% (19 out of 578) in 
the combined group of patients treated with EYLEA compared with 2.8% (8 out of 287) in the control group; 
from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of patients 
treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported 
thromboembolic events in the patients treated with EYLEA in the first six months of the RVO studies.

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

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

hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and intraocular pressure increased.

Please see Brief Summary of Prescribing Information on the following pages.

INDICATIONS AND IMPORTANT SAFETY INFORMATION
EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is indicated for the treatment of patients with Neovascular (Wet) 
Age-related Macular Degeneration (AMD), Macular Edema following Retinal Vein Occlusion (RVO), 
Diabetic Macular Edema (DME), and Diabetic Retinopathy (DR). 

CONTRAINDICATIONS
•  EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, 

or known hypersensitivity to aflibercept or to any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS
•  Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal 

detachments. Proper aseptic injection technique must always be used when administering EYLEA. Patients 
should be instructed to report any symptoms suggestive of endophthalmitis or retinal detachment without 
delay and should be managed appropriately. Intraocular inflammation has been reported with the use 
of EYLEA.

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.

References: 1. Early Treatment Diabetic Retinopathy Study Research Group. Fundus photographic risk factors for progression of diabetic 
retinopathy. ETDRS report number 12. Ophthalmology. 1991;98(5 suppl):823-833. 2. Care of the Patient With Diabetes Mellitus: Quick Reference 
Guide. American Optometric Association website. http://bit.ly/2M22OUJ. Accessed August 7, 2019. 3. Ferrucci S, Yeh B. Diabetic retinopathy by 
the numbers. Rev Optom. June 15, 2016. http://bit.ly/2KNNJ4E. Accessed August 7, 2019.

© 2020, Regeneron Pharmaceuticals, Inc. All rights reserved. 03/2020
777 Old Saw Mill River Road, Tarrytown, NY 10591 EYL.20.02.0082

The more you know about emerging clinical 
science about anti-VEGF and other potential therapies 
for DR, the better you can help inform your patients 
about how treatment may be able to help

Refer patients to a retina specialist 
who can treat DR2,3

Continue to monitor
your patients with DR2,3

•  The AOA recommends frequent 
monitoring of patients2

–  At least every 6 to 8 months in 
patients with moderate NPDR 
and more frequently for patients 
with greater disease severity2

Educate your patients
about living with DR and 
potential treatment options2,3

Refer
DR patients for timely 
intervention

•  According to the AOA, you 
should refer patients with2,3

–  Severe nonproliferative DR 
(NPDR) within 2 to 4 weeks

–  Proliferative DR (PDR) 
within 1 week

Follow up
to ensure they 
have visited a 
retina specialist

Through early detection, monitoring, and timely referral, you 
can play a pivotal role in managing your DR patients’ vision1-3

HELP DRIVE
PATIENT OUTCOMES

Help your patients with DIABETIC RETINOPATHY (DR), and

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

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

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

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

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

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

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

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

Adverse Reactions
EYLEA 

(N=218)
Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

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

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

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

Adverse Reactions
EYLEA 

(N=578)
Control 

(N=287)
EYLEA 

(N=578)
Control 

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

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

Mental health is a big topic during the coronavirus 2019 pandemic. Many people are 
experiencing mental health challenges during lockdown. Health care providers, 
including optometrists, have been experiencing such challenges—including burn-
out—even before COVID-19 became a public health emergency.  

Dennis Pardo, OD, MPH, MSW, FAAO, LCSW, shares important mental health infor-
mation for ODs to keep in mind when seeing patients who may be in crisis or need 
help. He points out that ODs need to make their own mental health a priority as well. 

Also in this issue, regarding ocular surface disease, it’s that time of year again for 
allergies—including ocular allergies. Jade Coats, OD, and Micaela Crowley, OD, 
remind readers of 4 types of ocular allergy that they will likely see soon. 

Jennifer Harthan, OD, FSLS, FAAO, discusses how patients with dry eye experience 

episodic flares and highlights a recently approved therapy designed to address them. 
Stuart Richer, OD, PhD, FAAO, suggests ODs consider treating additional condi-

tions for their patients with diabetic retinopathy. Plus, Aaron McNulty, OD, FAAO, 
reviews the latest data on anterior segment laser procedures of selective laser trabec-
uloplasty, YAG capsulotomy, and laser peripheral iridotomy to help ODs offer treat-
ment guidance to their patients.  

Mile Brujic, OD, FAAO, teams up with his wife, Sonia Brujic, PharmD, to present a 
review of the risks and benefits of ocular steroids to treat inflammatory conditions.

Jim Owen, OD, FAAO, tackles infection post refractive surgery, and Katie Davis 
Tarver, OD, FCOVD, offers tips for treating patients after traumatic brain injury.  

We welcome your feedback on this issue, and, as always, thanks for reading.

By Mike Hennessy Sr

COVID-19 brings mental health to the forefront

Glaucoma
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THINK BEYOND  THINK BEYOND  
ANTI-VEGF INJECTIONS ANTI-VEGF INJECTIONS 
By Stuart Richer, OD, PhD, FAAO

Consider sleep apnea, congenital or acquired 
hemochromatosis, vitamin D deficiency and diet  22
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As I write this, I am going through the Georgia 
Department of Public Health’s daily coronavi-
rus disease 2019 (COVID-19)  status update. 

The website updates every day around 3:00 pm 
and gives metrics such as total number of infec-
tions in Georgia, total number of deaths attributed 
to COVID-19; total number of tests administered; 
percent positive test results broken down by test 
type; rolling averages for infections over the past 2 
weeks (which I think is more meaningful than the 
total number); and daily averages for infections, 
testing, percent positives, and deaths.

I am encouraged by the moving averages I have 
been seeing for the past several days; the num-
ber of new infections and the percent positive test 
results have been steadily declining. Looking back 
at the different “humps” on the curves, it is evi-

dent that Thanksgiving hit us pretty hard with 
new infections. Christmas looked as though it hit 
us even harder, but new infections and hospital-
izations are steadily declining. 

This is encouraging, but we need to keep these 
numbers on the decline and COVID-19 on the run. 
As the weather warms up in the coming weeks, 
more and more Georgians will likely be getting 
outside more which is a huge plus for being able 
to socially distance and breathe air that hasn’t 
been recycled. 

Vaccines and variants
Another point worth making is the fact that more 
and more people are getting vaccinated. As I write 
this, over 2 million doses have been given across the 
US each day for the past several days—compared 
with several hundred thousand just weeks prior. 

Now, of course, we are faced with yet another 
COVID-19 reality check: the new variants of 
the virus. I am no virologist, but I do know 
that viruses mutate. The influenza virus 
is a prime example of this. We get new 
influenza vaccines each year, and we 
know from past experience that some 
years are better than others. I am confi-

dent that with more and more people vaccinated, it 
is possible that we can stay ahead of these variants, 
especially if new vaccines come out with a bang.

The key to us having a better second half of 20/21 
(or “20/20+1)—as it is becoming known in optome-
try)—seems apparent: Get more people vaccinated, 
continue to wear masks when out, continue to 

socially distance, and practice good hygiene. 
The only new addition is vaccinations. 

We need to keep our foot on the 
gas with vaccinations, and I urge the 
powers that be to open up vaccina-
tions to more people sooner than 
they are planning as more doses 

become available.

COVID-19 vaccines are key to a better 2021

Katie Davis 
Tarver outlines how 
to treat traumatic brain 

injury on page 24.

I am confident that 
with more and more 
people vaccinated, 
it is possible that we 
can stay ahead of 
new variants.
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8 News Update

RECENT INDUSTRY NEWS
Allergan has submitted a new drug appli-
cation (NDA) to the FDA for investigational AGN-
190584 (pilocarpine 1.25%) ophthalmic solu-
tion for the treatment of presbyopia. The FDA is 
expected to act on the NDA by the end of 2021. 

The NDA is based on data from 2 phase 3 tri-
als, GEMINI 1 and GEMINI 2, which evaluated 
the efficacy, safety, and tolerability of the drug. 
A total of 750 patients were randomized 1:1 to 
placebo or AGN-190584. In both studies, AGN-
190584 met the primary endpoint reaching statis-
tical significance in improvement in near vision 
in mesopic conditions without a loss of distance 
vision versus placebo. No serious adverse events 
were observed. The most common non-serious 
adverse events in less than 5% of participants 
were headache and conjunctival hyperemia. 

The UN Friends of Vision group, Inter-
national Agency for the Prevention of Blind-
ness (IAPB), and The Lancet Global Health have 
released new evidence showing that eye health 
is essential to achieving United Nations Sustain-
able Development Goals. The virtual meeting also 
included the launch of the IABP’s Vision Atlas 
and The Lancet Global Health Commission on 
Global Eye Health. 

Key messages were:
– Approximately 1.1 billion individuals expe-

rience vision loss primarily because they do 
not have access to eye care services.

– Of those with vision loss, over 90% live in 
low- and middle-income countries, 73% are 
over 50 years, and 55% are women.

– The number of people with vision loss will 
rise from 1.1 billion to 1.7 billion people by 
2050, mainly due to population growth and 
population aging.

– More than 90% of vision loss could have 
been prevented.

– The leading causes of vision loss include 
uncorrected refractive error, unoperated cat-
aracts, age-related macular degeneration, 
glaucoma, and diabetic retinopathy.

– Unaddressed poor vision results in a global 
economic productivity loss of $411 billion 
per year.

– Children with a vision impairment are up to 
5 times less likely to be in formal education 
and often achieve poorer outcomes.

Bausch + Lomb has launched in the US 
Alaway Preservative Free (ketotifen fumarate 
0.035%) antihistamine eye drops, the first OTC 
preservative-free antihistamine eye itch relief 
drop approved by the FDA.

Alaway Preservative Free is prescription 
strength and formulated to block the release of 
histamines and reduce allergic inflammation. It 
provides relief within minutes and lasts up to 12 
hours with 1 dose, according to the company.

Alaway Preservative Free will be available 
for purchase at most national retailers, includ-

ing Walgreens, CVS, Walmart and Amazon. A 
10-day supply, which is 20 single-dose vials, will 
have a manufacturer’s suggested retail price of 
$14.99.

Transitions Optical has unveiled Tran-
sitions XTRActive new generation lenses to pro-
vide extra darkness to wearers. The lenses are 
the darkest photochromic lenses in hot tempera-
tures, the only photochromic lenses achieving 
category 3 levels of darkness at 35˚ C, and the 
only photochromic lens achieving category 2 lev-
els of darkness in the car, according to the com-
pany. They also offer 35% faster fade back.

Transitions XTRActive new generation lenses 
will be available in the U.S. and Canada in the 
third quarter of 2021 in gray, brown, graphite 
green, and 6 style mirrors

Save the date for Vision Expo East 2021. The 
meeting is now taking place June 2-5, 2021, at the 
Orange County Convention Center in Orlando, 
Florida.

Myopia management company Treehouse 
Eyes has opened 11 additional locations collabo-
rating with select primary eye care practices to 
deliver its proprietary myopia management sys-
tem. In addition, Treehouse Eyes has launched a 
new website (treehouseeyes.com )to support its 
growth.

CooperVision Specialty EyeCare has 
launched its Paragon CRT Software for eye 
care professionals. The topography-guided tool 
includes features aimed at simplifying the fitting 
process for first-time CRT and CRT Dual Axis 
contact lens prescribers.

With a few on-screen clicks, prescribers will 
be able to change lens parameters, assess flu-
orescein patterns of different lenses on the 
same patient, and see simulated lens changes 
on a patient’s eye prior to ordering warranty 
exchanges. In addition, prescribers can upload 
patient topography maps and customize CRT and 
CRT Dual Axis lenses for each patient.

The software is available to download at ecp.
paragonvision.com/software.

Haag-Streit UK has launched Eyesi Slit 
Lamp Fundoscopy Module in the UK.

VRmagic’s new Fundoscopy Module can be 
mounted to the Eyesi Slit Lamp simulator table 
to enable a lifelike interaction. It is supported 

by software offering a selection of cases for ret-
inal examination, which will be continuously 
extended, according to the company.

The retina cases, based on real patients, will 
form part of the Findings & Diagnoses course, 
presenting diseases affecting the optic disc, mac-
ular degeneration, and diabetic retinopathy. 

The Eyesi Slit Lamp is a diagnostic training 
simulator for eye care practitioners. Its virtual 
reality technology is integrated into the original 
hardware of a BQ 900 slit lamp model and simu-
lates all functions of a real slit lamp. 

The World Council of Optometry (WCO) 
will continue its official relations with the World 
Health Organization (WHO) through 2023. The 
objective of the collaboration is to promote the 
policies and strategies derived from the decisions 
of the governing bodies of WHO.

WCO will provide annual reports to the rel-
evant departments within WHO, and the offi-
cial relationship will be reviewed again in Jan-
uary 2024. According to WCO, the organization 
is looking forward to its continued collabora-
tion with WHO toward its mission of promoting 
health, keeping the world safe, and serving the 
vulnerable.

Alcon’s Pataday Once Daily Relief Extra 
Strength (olopatadine 0.7%) is now available 
in-store and online at US retailers following its 
2020 approval by the FDA for sale OTC. This is 
Alcon’s third Rx-to-OTC switch in the past 12 
months.

Pataday Once Daily Relief Extra Strength pro-
vides 24 hours of eye allergy itch relief from 
pollen, ragweed, grass, animal hair, and dan-
der with 1 drop, once a day, according to the 
company.

This launch will be supported by online, dig-
ital, and TV advertising campaigns to reach 
patients experiencing ocular allergy and health 
care professionals. 

Eyevance’s Natacyn is now available next 
day when a doctor prescribes to the specialty 
pharmacy NatacynRARX.  When prescribed by 5 
PM central time, Natacyn will be shipped over-
night via FedEx the next afternoon to the patient 
at no additional cost.

Like what  
you’re reading? 
SIGN UP TO RECEIVE  
THE ENEWSLETTER
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Glaucoma

By Benjamin P. Casella, OD, FAAO

E
very now and then I am 
reminded that sometimes 
things actually do make sense. 
Not long ago, a 20-year-old 

Caucasian man presented with pain 
behind his eyes. 

He stated that the pain had been off 
and on for several months and that he 
had experienced limited relief with 
over-the-counter (OTC), nonsteroidal, 
anti-inflammatory pills. He did not asso-
ciate the pain with any particular activ-
ity such as reading or computer work, 
and said his vision seemed fine at dis-
tance and near with no correction. He also denied 
worsening of the pain with changing his head pos-
ture and denied waking up with it at night. 

He described the pain as a dull ache behind and 
around his eyes, which could last from a few sec-
onds to several minutes. He said that laying down 
in the dark seemed to help a bit. He had seen his 
primary-care physician about this and underwent 
neuroimaging. He did not know what type of test 
was performed, but he could confirm that it was 
a brain scan and was clear.

Testing
The patient’s medical history was remarkable for 
seasonal allergies for which he took OTC anti-
histamines, as needed. He had no family history 
of glaucoma. He had no other apparent health 
problems, took no other medications, and had no 
known medication allergies. He also stated that he 
ate a healthy diet, regularly exercised, and drank 
plenty of water. 

Entering distance visual acuities unaided were 
20/20 OD and OS. Pupil function was normal for 
each eye, and extraocular muscle testing showed 
a full range of motion for each eye. In addition, 
confrontational visual field testing showed all 4 
quadrants intact for each eye. Color vision was 
also intact for each eye. 

Manifest refraction showed a very 
low degree of simple hyperopia in each 
eye. Intraocular pressures (IOPs), mea-
sured by means of rebound tonometry, 
were 26 mm Hg in the right eye and 27 
mm Hg in the left. IOPs measured by 
Goldmann applanation tonometry were 
25 mm Hg in the right eye and 27 mm 
Hg in the left. 

Anter ior segment examination 
showed clear and quiet lids and lashes. 
Conjunctivas were clear and quiet, as 
were corneas. Both anterior chambers 
were deep and quiet with angles open 
to grade 3 via the von Herrick assess-

ment method. Irises were intact and brown and 
frankly flat. Dilated fundus examination showed 
both retinas to be intact and flat. Blood vessels 
were dry and were of normal course and caliber. 

Optic nerves were healthy, distinct, and well 
perfused with a cup-to-disc margin of 0.3 hori-
zontally and vertically for each eye. Retinal nerve 
fiber assessment with the use of a pre-corneal lens 
and a red-free filter showed both retinal nerve 
fiber layers (RNFL) around the optic nerves to be 
robust without defects.

Follow-up
At this point, I explained to the patient that his 
IOPs were on the high side but that there was no 
frank evidence that they were causing him to have 
glaucoma. I invited him back in a couple of weeks 
for glaucoma-specific testing and asked him to 
bring the results of his neuroimaging with him 
(he had a follow-up visit with his primary-care 
doctor in the meantime).

Since the patient’s first visit was in the mid-
morning, I invited him back in the afternoon for 
his follow-up visit. At the follow-up visit, entering 
unaided distance visual acuities were unchanged 
at 20/20 for each eye. Pupils were still function-
ing well, as were extraocular muscles for each 
eye. Visual fields were intact for each eye, as well. 

Anterior segment examination was normal and 
unchanged for each eye, and optic nerves were 
still distinct and perfused as viewed with a pre-
corneal lens through undilated pupils. IOP mea-
sured by means of Goldmann applanation tonome-
try at 3:40 pm were 27 mm Hg in the right eye and 
25 mm Hg in the left. A 24˚ threshold visual field 
study was unremarkable for each eye, and opti-
cal coherence tomography (OCT) studies showed 
a clear RNFL and a healthy and robust ganglion 
cell complex for each eye. 

Central corneal thickness values were 578 µm 
for the right eye and 580 µm for the left. Gonios-
copy revealed angles open to the ciliary body with 
a flat iris approach and mild pigmentation in all 4 
quadrants for each eye. He brought with him the 
results of his neuroimaging study, and thankfully 
had had undergone a whole brain magnetic reso-
nance imaging (MRI) with and without contrast, 
which was essentially clear. He reported having a 
couple of episodes of pain around his eyes since 
his first visit with me. 

Treatment
At this point, I informed the patient that he had 
high IOPs, which was a risk factor for glaucoma 
but no signs of the disease. However, with nothing 
else to treat, I thought perhaps his ocular hyper-
tension could be causing him some pain. Maybe it 
was spiking up from time to time over the amounts 
I had measured. His pulse was 84 beats per min-
ute and was regular. So, I prescribed timolol male-
ate 0.5% ophthalmic solution to be used as 1 drop 
in each eye every morning. 

After educating him on the signs and symp-
toms of potential adverse effects of beta blocker, 
I invited him back in 1 month for another IOP 
check. At that visit, vision was still 20/20 in each 
eye, and pupils were normal. An undilated view 
of optic nerves showed distinct margins and good 
perfusion. IOPs were 18 mm Hg in each eye (in 
the midmorning). 

The patient reported no episodes of pain with 
the timolol and no adverse effects of the medi-
cation since the initiation of therapy. I saw him 
for follow-up care 3 months later. His IOP was 
unchanged and the pain around his eyes had not 
yet returned. 

In my experience, IOP needs to be pretty high 
(out of the 20s) to cause pain. That is one reason 
why so many people suffer from glaucoma before 
it is detected. In this case, I am thankful that just 
treating what I saw seems to have done the trick.

Treat what you are able 
when diagnosis is tricky
Sometimes, all ODs can do is treat the signs and symptoms in front of them

TAKE-HOME MESSAGE When a 20-year-old 
patient presented with dull achy eyes, glaucoma was 
tested for and not detected. Timolol proved effective 
as treatment for high intraocular pressure and all 
associated ocular pain.

 bpc81@aol.com

In my experience, 
intraocular pressure 
needs to be pretty  
high (out of the 20s)  
to cause pain.

BENJAMIN P. 
CASELLA, OD, 
FAAO, practices 
in Augsta, Georgia, 
with his father in 
his grandfather’s 
practice
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By David P. Piñero, PhD

T
he use of scleral contact lenses has 
grown significantly in the past 
year with an associated increase 
in research.1 This type of lens can 

be classified as corneo-scleral or fully 
scleral depending on the presence or 
absence of corneal bearing.2

One of the main advantages of this 
option for refractive correction is that 
the tear reservoir between the posterior 
surface of the contact lens and the ante-
rior corneal surface allows a significant 
neutralization of anterior corneal aber-
rations, which are relevant considering 
the contribution of this optical surface 
to the total power of the eye.2 

Because these lenses are fitted with minimal or 
no corneal bear, the fitting process can be simpli-
fied in patients with highly irregular anterior cor-
neal profiles.3 For this reason, the use of these con-
tact lenses has been intensively investigated for the 
correction of irregular astigmatism in post-corneal 
refractive surgery4,5 and postkeratoplasty corneas6 
as well as in ectatic corneal disorders.7,8

Although there is a consensus among practi-
tioners with more than 5 years of scleral lens expe-
rience about most aspects of contact lens manage-
ment,9 some factors require more research, such 
as the management of multifocality for presby-
opia correction. 

To date, only the outcomes of conventional soft 
or rigid gas permeable corneal contact lenses have 
been evaluated,10,11 despite the availability of some 
multifocal scleral contact lens designs.

Recently, a new model of multifocal 
corneo-scleral contact lens has been 
commercially released, called Presby-
custom, which provides the option of 
customizing not only the fitting param-
eters to adjust the lens over the cornea 
and sclera, but also the type of multi-
focality induced. What follows are the 
results obtained with this new modal-
ity of contact lens in eyes with previ-
ous refractive surgery and significant 
high-order corneal aberrations.

Contact lens design
The Presbycustom contact lens (paflu-
focon D, Dk 100 Fatt units) is the result 

of a proof-of-concept research project developed by 
Laboratorios Lenticon SA in collaboration with the 
Group of Optics and Visual Perception of the Uni-
versity of Alicante in Spain.12 It is a corneo-scleral 
contact lens made of highly gas-permeable material.

The lens is customized according to the anterior 
corneal geometry, the level of ocular high-order 
aberrations, and the peculiarities of pupil dynam-
ics. It comprises 3 different areas: corneal, limbal, 
and scleral (Figure 1). 

The corneal area has a variable diameter with 
fixed back-surface asphericity and central ante-
rior surface asphericity that is modified accord-
ing to the aberrometric induction required. Spe-
cifically, the depth of focus achieved with the con-
tact lens is set by customizing the induction of pri-
mary and secondary spherical aberration. It has 
been demonstrated that combining primary and 
secondary spherical aberrations of opposite sign 

is significantly more effective for 
expanding the depth of focus than 
other aberrometric options.13,14

The scleral area of the contact 
lens allows a smooth bearing over 
the sclero-conjunctival surface, 
facilitating comfortable wearing 
(Figure 2). The distribution of the 
tear film below the different areas 
of the contact lens generates a char-
acteristic fluorogram consisting of 
central tear pooling with paracen-
tral alignment and significant edge 
clearing (Figure 3).

Preliminary clinical 
experience
We recently conducted a prospec-
tive pilot study in the Department 

of Ophthalmology of the Vithas Medimar Inter-
national Hospital in Alicante, Spain, and in the 
Optometry Clinic of the University of Alicante. 
The study included 8 eyes of 8 patients (age 45 to 
56 years) with previous LASIK surgery requiring 
presbyopia correction. All cases had reduced cor-
rected distance visual acuity (CDVA) and signifi-
cant corneal irregularity. 

A complete ocular examination was performed 
before and 1 month after fitting the customized 
multifocal scleral contract lens, including visual 
and refractive analysis, corneal topography, 
pachymetry and evaluation of corneal and ocu-
lar aberrations with the VX120 multidiagnostic 
system (Luneau Technology, Inc). The contact lens 
was customized according to the anterior corneal 
geometry, level of ocular higher-order aberrations 
and pupil diameter. 

The mean corneal radius of the lens fitted was 
8.06 ± 0.47 mm; the mean scleral radius was 7.68 
± 0.20 mm. The mean central eccentricity used 
for the lenses was 0.44 ± 0.33, whereas a fixed 
posterior eccentricity of 0.63 was used in all con-

Multifocal lenses for presbyopia in eyes 
with previous corneal surgery 
Novel corneo-scleral contact lens offers visual rehabilitation in irregular corneas

DAVID P. PIÑERO, 
PHD, is a 
researcher/lecturer 
at the Department of 
Optics, Pharmaco-
logy, and Anatomy 
of the University of 
Alicante in Spain.

Figure 2. OCT image of an eye fitted with the Presbycustom scleral 
lens, showing how the lens rests over the conjunctival surface.  

Figure 3. Characteristic fluorogram of the scleral multifocal contact 
lens, consisting of a central tear pooling, with a paracentral alignment 
and significant edge clearing.
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See Multifocal lenses on page 12
Figure 1. The three differentiated parts of the multifocal scleral lens.
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tact lenses fitted.
Mean monocular logMAR CDVA changed from 

0.21 ± 0.08 with spectacles before fitting to 0.08 
± 0.08 with the contact lens fitted (P=.04). Mean 
logMAR binocular distance and near visual acu-
ity values with the contact lens were 0.02 ± 0.03 
and 0.14 ± 0.11, respectively. Mean logMAR-cor-
rected visual acuities for defocus levels of -0.50 
D, -1.00 D, -1.50 D, -2.00 D, and -2.50 D were 0.03 
± 0.06, 0.08 ± 0.08, 0.19 ± 0.17, 0.24 ± 0.10 and 
0.31 ± 0.12, respectively (Figure 4). 

All patients reported spectacle independence for 
reading and high levels of contact lens tolerance 
and satisfaction. No complications were reported 
during the first year of follow-up.

Conclusion
The selection of an appropriate combination of pri-
mary and secondary spherical aberration of oppo-
site sign according to the aberrometric status of the 
eye can be useful to optimize the depth of focus 
required for presbyopia correction. This approach 
can be used to correct presbyopia in irregular cor-
neas with a scleral contact lens. 

This pilot study showed that complete visual 
rehabilitation can be achieved with a customized 
multifocal scleral lens in presbyopic eyes with 
previous unsuccessful corneal refractive surgery. 
These preliminary results should be corroborated 
in the long term as well as in a larger population.

Originally appeared in the November 2020 issue of 
Ophthalmology Times Europe®.
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Ocular Surface Disease

By Jennifer S. Harthan, OD, FAAO, 
FSLS

A
lthough dry eye disease 
(DED) is widely known to 
be a chronic and symptom-
atic condition, it can also be 

episodic. This means that patients com-
monly have periods of time when their 
symptoms are exacerbated when inflam-
mation is the underlying cause.1-4 

During symptomatic flares, many 
patients do not seek care or reach more 
often for artificial tears. With the recent 
FDA approval of loteprednol etabonate 
ophthalmic suspension 0.25% (Eysuvis; Kala Phar-
maceuticals), ODs now have a prescription agent 
specifically designed to treat signs and symptoms 
of DED associated with short-term flares.

Symptomatic flares
These periods of symptom flares can be triggered 
by environmental changes, such as heat and air 
conditioning, airplane travel, or seasonal allergies. 
Contact lens wear and cataract and refractive sur-
gery can also cause flares, as well as excessive dig-
ital device use which has increased dramatically 
during the pandemic.5 

In order to identify and appropriately treat these 
flares, it is important that ODs ask all patients the 
right questions during visits. Prompting patients to 
think about and describe their symptoms over time, 
not just how their eyes feel on the day of the visit, 
can provide a complete picture of their condition.

About 80% to 90% of patients who receive a 
diagnosis of DED can have periods of exacerba-
tions or flares.6,7 Even though some patients with 
severe DED may do well on their maintenance med-
ication like lifitegrast (Xiidra, Novartis) or cyclo-
sporine (Restasis, Allergan; Cequa, Sun Ophthal-
mics), the majority experience flares with or without 
chronic treatment. In clinic, ODs may see patients 
who, despite whatever strategies they are employ-
ing, still have flares. 

Nearly half of patients identified as having dry 
eye flares experience flares alone rather than con-
tinuous symptoms, which suggests that these dis-
cussions are needed with patients.6,7 When patients 
experience flares, they typically self-treat through 
episodes with artificial tears and lubricating drops 
with limited and transient success because these 
OTC products do not address the underlying inflam-
mation driving the flare.8,9 This is where Eysuvis 
might serve as a potential first-line approach.

Data details
Investigators studied Eysuvis for the short-term treat-
ment of the signs and symptoms of DED in a phase 2 
and 3 phase 3 trials, representing the largest dry eye 

clinical development program conducted 
for DED with data on more than 2800 
patients.10 In the STRIDE clinical trials, 
researchers observed improvement in the 
measures of conjunctival hyperemia, cor-
neal fluorescein staining, and patient-re-
ported ocular discomfort severity score. 
Patients assigned to treatment with Eysu-
vis experienced symptom improvement 
as early as day 2. 

Eysuvis demonstrated a beneficial 
safety profile: intraocular pressure (IOP) 
was similar among the vehicle and Eyesu-
vis arms. In treatment and vehicle groups, 

respectively, 0.6% and 0.2% of patients experienced 
an over 5 mm Hg increase from baseline resulting 
in an IOP measurement of 21 or more mm Hg in 
one or both eyes at any post-baseline visit.10 

Eysuvis is formulated with Ampplify, Kala Phar-
maceuticals’ proprietary mucus-penetrating parti-
cle technology. These nanoparticles, which are less 
than 500 nm in size, are coated to facilitate their 
mucus barrier penetration. This allows the drug 
to spread more uniformly on the ocular surface to 
achieve longer retention.  

Ask the right questions
Patients who have dry eye flares may not discuss 
their episodic symptom patterns during their routine 
office visits because they are not necessarily think-
ing about how their eyes feel over time. Therefore, 
it is important that eye care providers specifically 
ask about symptom fluctuation throughout the year 
and exacerbations in certain environments or situ-
ations. It is easy to miss flares unless patients are 
asked the right questions: are there any times that 
your eyes feel worse? Have you noticed any patterns? 
Are there times when your maintenance therapy is 
not enough? A simple questionnaire could easily 
facilitate this conversation with patients. 

Data show that patients with DED have an aver-
age of about 4 to 6 dry eye flares per year, last-
ing between 7 and 14 days.6 When flares happen, 
patients struggle through the episode, typically 
self-treating with OTC therapies that fall short 
because they do not address the underlying inflam-
matory cycle. A physician-led strategy is needed 
to manage flares that could potentially quiet the 
whole inflammatory cycle and help stop the dis-
ease from progressing. With Eyesuvis now avail-
able to treat these flares, practitioners can be cog-
nizant ask patients what happens with their symp-
toms throughout the year and treat accordingly.

Conclusion
Eye care providers are beginning to recognize that 
patients experience dry eye flares. Asking targeted 
questions about symptoms over time can help direct 

more comprehensive treatment strategies. Eysuvis, 
a short-term, fast-acting corticosteroid therapy that 
addresses both signs and symptoms of flares can 
help manage exacerbations. This new tool should 
encourage eye care providers to dig deeper into 
patients’ symptoms over time so they can confi-
dently provide an effective solution.
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New therapy addresses dry eye flares
When patients experience symptomatic flares, go into overdrive and fight back fast

TAKE-HOME MESSAGE Symptom flares 
associated with dry eye disease happen to many 
patients, whether the condition has been diagnosed and 
regardless of treatment with chronic medications. These 
episodic symptom exacerbations are often underdiag-
nosed, but a new treatment targeted for the short-term 
management of dry eye signs and symptoms may help. 
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By Jade Coats, OD, and Micaela Crowley, OD

A
llergies are the sixth lead-
ing cause of chronic illness 
in the United States with an 
annual cost exceeding $18 

billion.1 Within ocular allergy, allergic 
conjunctivitis is an all-inclusive term 
that encompasses seasonal allergic con-
junctivitis (SAC), perennial allergic con-
junctivitis (PAC), vernal keratoconjunc-
tivitis (VKC), and atopic keratoconjunc-
tivitis (AKC).2  

Many phenotypes of allergic eye dis-
ease exist; however, it is important to 
remember the treatment plan is not 
one size fits all. The ability to identify  
clinical features, pathophysiology and 
ideal treatment options for each type is 
crucial to delivering appropriate clin-
ical care. 

SAC and PAC 
CLINICAL PRESENTATION
Often undiagnosed and undertreated, 
SAC and PAC represent 2 of the most 
common acute forms of allergic conjunc-
tivitis and affects approximately 15% 
to 20% of the global population.2 SAC 
is more common and usually caused 
by seasonal allergens (ie, grass, tree pollen), with 
worsened symptoms in the spring and summer 
months.3 PAC symptoms can occur throughout 
the year and are caused by exposure to non-sea-
sonal allergens (ie, cigarette smoke, dust mites, 
animal dander).3

Affecting people of all ages, both SAC and PAC 
typically present with itching, redness, and a clear, 
watery discharge. Complaints of intermittent blurry 
vision, burning, and photophobia may indicate 
allergies; however, these symptoms are consis-
tent with other ocular surface diseases as well. 
It is important to flip the eyelids to check for the 
presence of allergic papillae. 

Conjunctival papillae are classic findings in 
allergic eye disease and are comprised of elevated 
clusters of eosinophils. They contribute to the for-
eign body sensation often described by patient as 
“gritty,” “sandy,” and “scratchy.”2  In contrast to 
other inflammatory allergic eye conditions that 
can cause permanent vision loss, SAC and PAC 
rarely exhibit significant corneal involvement.2

PATHOPHYSIOLOGY
SAC and PAC involve an immediate (type 1) hyper-
sensitivity reaction in response to an immunoglobu-
lin E-mediated cell (IgE) activation.2 The infiltration 
of eosinophils and neutrophils results in mast cell 
degranulation and release of histamine and other 

pro-inflammatory cytokines that further amplify 
the inflammatory response.2 This rapid 
secretion of histamine causes the hall-
mark symptom of itching. 

The presence of specific IgE antibod-
ies can be documented in almost all 
cases of SAC and PAC.2 Patients who 
suffer from these conditions are at 
higher risk for atopy, a genetic predis-
position to develop an allergic hyper-
sensitivity reaction upon exposure to a 
specific environmental allergen.2 

TREATMENT
In addition to preservative-free arti-
ficial tears and cold compresses, it is 
important that allergy patients avoid 
eye rubbing. With mild or acute itch-
ing symptoms, OTC antihistamines can 
help provide immediate relief. Topical 
mast-cell stabilizers are beneficial long 
term for patients with chronic symp-
toms. Dual-action drugs (that combine 
antihistamines with mast-cell stabiliz-
ers) are available and helpful to improve 
patient compliance due to reduced fre-
quency of application. 

Topical steroids are occasionally pre-
scribed for short-term treatment of mod-

erate to severe SAC and PAC. Oral antihistamines 
and nasal corticosteroids have also been effective 
for patients experiencing concomitant allergic rhi-
noconjunctivitis. These patients would benefit from 
consultation with an allergist or immunologist. 

VKC
CLINICAL PRESENTATION 
VKC can be unilateral or bilateral and most com-
monly affects boys aged 4 to 12 years.3 

Different from seasonal and perennial aller-
gies, VKC often resolves after puberty and pres-
ents during the warm weather months and in dry, 
arid climates.3 Classic signs of VKC include giant 
cobblestone papillae and Horner-Trantas dots. 

There are 2 types of VKC; each is characterized 
by the location of ocular signs. The limbal form of 
VKC is more common in tropical environments and 
characterized by Horner-Trantas dots and papil-
lae along the limbal area.4 The palpebral form 
of VKC presents with large cobblestone papillae 
on the upper tarsal plate and is more commonly 
seen in western locations.4 Patients can also be 
affected by a mixture of both limbal and palpe-
bral forms of VKC.

Peri-limbal Horner-Trantas dots consist of 
clumps of necrotic eosinophils, neutrophils, and 
epithelial cells; therefore, patients with active VKC 
often present with significant discomfort due to 

intense itching, foreign body sensation, tearing, 
pain, and photophobia.3 Corneal involvement is 
not uncommon and ranges from mild (punctate 
epithelial erosions) to severe (macroerosions and 
shield ulcers).4

PATHOPHYSIOLOGY  
The exact mechanism of VKC is not entirely known; 
however, it is thought to be a combination of both 
IgE and non-IgE mechanisms.3 VKC is thought to 
involve an IgE mediated hypersensitivity as well 
as T-cell involvement in the reaction, which may 
explain the increase in severity, corneal involve-
ment, and duration of disease compared to more 
common ocular allergy types.4 This massive eosin-
ophil infiltration in the conjunctiva of patients 
with VKC is likely responsible for the chronic cor-
neal complications.3 The fact that patients “out-
grow” the condition after puberty may also sug-
gest a hormonal component.3

The tears of VKC patients have been found to 
contain high levels of IgE and mast-cell media-
tors in addition to histamine, leukotrienes, pros-
taglandins, and kinase.3 In contrast to seasonal 
and perennial allergies, skin tests and/or serum 
IgE antibody tests to common allergens are often 
negative in patients with VKC.2

TREATMENT 
Given the level of inflammation associated with 
VKC, antihistamine therapy alone is often unsuc-
cessful. A short course of topical corticosteroid may 
be indicated in the acute phase to control ocular 
inflammation. Once controlled, calcineurin inhib-
itors and other immunomodulators such as cyclo-
sporine (off label) have proven effective in prevent-
ing exacerbations.5 Nonpharmacologic treatment 
recommendations such as wind and sun avoidance 
with sunglasses and hats are also encouraged. 

VKC is a complicated condition and multiple spe-
cialties are often required to determine an etiology 
and appropriate long term management. 

AKC
CLINICAL PRESENTATION
AKC is a rare, chronic inflammatory allergic con-

Know 4 types of allergic 
eye disease
Flip the eyelids to uncover the clinical features of allergic conjunctivitis

TAKE-HOME MESSAGE Allergic disorders of the 
eye range from mild, seasonal, and perennial allergic 
conjunctivitis to severe vernal keratoconjunctivitis and 
atopic keratoconjunctivitis associated with T-cell–medi-
ated chronic inflammation. ODs must flip patient eyelids 
to examine and identify clinical features of allergic eye 
disease. Treatment is not one size fits all.
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dition and is considered an ocular man-
ifestation of atopic dermatitis. Given its 
root of atopy, AKC almost always pres-
ents bilaterally, although one eye may be 
worse than the other. Symptoms typically 
persist throughout life, and there is no 
specific seasonal correlation, although 
flare-ups are more common in winter 
months. 

Similar to VKC, there is a male-to-fe-
male predominance (2:1 to 3:1), and AKC 
may also be associated with giant papil-
lae and Trantas dots.2 Although there is a 
lot of overlap between VKC and AKC, one 
significant difference is that AKC most 
often occurs in adults aged 20 to 50 years 
and is not usually seen in adolescence.2

Ocular signs of AKC include conjunc-
tival hyperemia, corneal neovasculariza-
tion, and micropapillae typically located 
in the lower portion of the eye and eyelid. 
Symptoms include chronic irritation, ocu-
lar itching, and mucoid discharge with 
an almost exclusive history of eyelid der-
matitis. A hallmark differentiation in the 
diagnosis of AKC is eyelid dermatitis, pri-
marily eczematous, which can carry con-
comitant Staphylococcal aureus coloniza-
tion and meibomian gland dysfunction.6

Because AKC is typically associated 
with chronic inflammation, patients with 
AKC may develop atopic cataracts that 
require extraction at a younger age.2

PATHOPHYSIOLOGY 
AKC is thought to be a combination of 
immediate (type 1) and delayed (type 
4) hypersensitivity to an ocular aller-
gen exposure. Conjunctival epithelial 
cells and inflammatory cells infiltrate 
the ocular tissues that produce morpho-
logical changes including mucous meta-
plasia, conjunctival thickening, neovas-
cularization, and scarring.6 Although 
precise pathophysiology of AKC has not 
been explained, the ocular inflamma-
tory response is known to be present in 
those with predispositions to asthma, 
eczema, and atopic dermatitis. 

TREATMENT
The goal of managing AKC is aimed 
toward controlling inflammation and 
symptoms. Comanagement with an aller-
gist and dermatologist is encouraged. 
Acute stage treatment includes topical 
corticosteroids to both the ocular surface 
and periocular skin. Long-term manage-
ment often includes calcineurin inhibi-
tors like cyclosporine (off label) and tac-
rolimus to maintain remission.2

Giant papillary conjunctivitis
CLINICAL PRESENTATION
Giant papillary conjunctivitis (GPC) is not 
considered a “real” allergic disease but 
rather an inflammatory disease charac-
terized by papillary hypertrophy of the 
superior tarsal conjunctiva.2 Although 

GPC is similar in appearance to VKC, 
there is typically no significant corneal 
involvement with GPC. Most often, the 
root cause of GPC is chronic ocular micro-
trauma associated with contact lens wear, 
ocular prosthetics, limbal sutures, and 
limbal dermoids.2

PATHOPHYSIOLOGY
GPC is not an IgE-mediated allergy. 
Instead, it is a delayed (type 4) hyper-
sensitivity and can involve the ocular 
surface, eyelids, and periocular skin.2 It 
is believed that protein build-up on con-
tact lens surfaces contributes to irregu-
lar edges and mechanical trauma, which 
are both contributing factors to chronic 
inflammation associated with GPC. There 
is no evidence of an increase in IgE or his-
tamine in the tears of patients with GPC.2

TREATMENT
GPC often resolves once the irritative 
stimuli is removed. For patients with a 
history of GPC who are still interested 
in wearing contact lenses, switching to a 
daily disposable lens may be beneficial. 

Wrapping up
There are many different phenotypes of 
allergic eye disease with a wide range 
of characteristics. Knowing the clini-
cal features of these different types of 
allergic conjunctivitis may prompt ear-
lier diagnosis. 

In addition, it is helpful to understand 
pathophysiology to determine the most 
effective treatment plan for a patient suf-
fering from allergic conjunctivitis. Don’t 
forget to flip those lids.
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Figure 1. Seasonal allergic conjunctivitis.  

Figure 2. Vernal keratoconjunctivitis.  

Figure 3. Giant papillary conjunctivitis. 
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By Seema Nanda, OD

M
y eyes are getting watery after log-
ging off my tenth Zoom meeting 
this week, which makes me think 
of the others Zooming away and 

experiencing dry eye symptoms. As an optom-
etrist who sees corneal calamities on a contin-
ual basis, it can become a challenge to treat.  

At first, clinicians may 
diagnose dry eye dis-
ease (DED) by observing 
simple superficial punc-
tate keratitis at the slit 
lamp. However, compli-
cations may ensue, such 
as recurrent epithelial ero-
sions or persistent epithe-
lial defects, causing more 
problems. These chal-
lenges could lead to neu-

rotrophic ulcers and become even more difficult 
to handle. Of course, the ideal situation would 
be to treat only 1 problem at a time—and in a 
timely manner—so that the cornea improves 
more quickly and stays healthier longer.

Ocular surface disease can be divided into 
2 categories: aqueous deficiency leading to 
inflammation and lipid deficiency causing 
exposure keratopathy. These categories can 
be further split into the component layers of 
the tear film: The oily coating may be scant 
due to poorly functioning meibomian glands, 
or the aqueous layer may be faulty because 
of an inadequately performing lacrimal gland. 

ODs who are able to recognize each element, 
dissect each part, and understand that the prob-
lems can exist alone or together are already 
ahead of the curve. Knowing this will help 
them to manage the cornea in a systematic way.  

Diagnostic tests
Subjective and objective diagnostic testing can 
help detect and quantify DED and are easy to do.

Subjectively, surveys can measure patients’ 
baseline symptoms prior to the visit. One exam-
ple, the Dry Eye Questionnaire-5, is a quick and 
effective 5-question test to discover if a patient 
suffers from aqueous and/or lipid deficiency. 

Objective tests that can be executed in clin-
ical practice include matrix metallopeptidases 
(MMP), tear break-up time, Schirmer’s or phenol 
red thread test, and slit-lamp evaluation of tear 
lake meniscus. I prefer the MMP-9 test (Inflam-
maDry; Quidel) for its targeting in determin-
ing levels of the inflammatory component in 
dry eye. Accurately diagnosing and following 
inflammation allow me to better tailor a man-
agement approach.

Levels of severity
For everyone who has been stuck at home binge 
watching Netflix, you know exactly what it feels 
like to have dry eyes. For the sake of simplic-
ity, dry eye symptoms can be reduced to the 
levels of mild, moderate, or severe. 

For mild cases, preservative-free artificial 
tears, such as Refresh Relieva (Allergan) and 
Retaine MGD (OCuSOFT), are excellent options. 
Refresh Relieva contains an inactive ingredi-
ent, hyaluronic acid, that I have personally and 
anecdotally found to soothe the corneal sur-
face. For moderate conditions, twice-daily use of 
Retaine MGD drops combined with a clinically 
validated nutritional supplement can provide 
relief to the deficient lipid profile. For severe 
symptoms, additional therapies should be imple-
mented to maintain the corneal integrity.

Use a supplement
A supplement such as HydroEye (ScienceBased 
Health) assists with tear film support and con-
tains omega fatty acids that help to prevent the 
deterioration of the tear film. The combination 
of γ-linolenic acid (GLA) with eicosapentaenoic 
acid and docosahexaenoic acid aids in block-
ing the formation of proinflammatory prosta-
glandins while simultaneously stimulating pro-
duction of anti-inflammatory prostaglandins.1 

GLA works through its metabolite, diho-
mogamma linoleic acid to stimulate the tear-spe-
cific prostaglandin E1, which reduces inflam-
mation and supports tear production.2 Thus, 
this complementary therapy can help reduce 
inflammation and maintain corneal smoothness 
while improving symptoms of DED.3 

Tamp down inflammation
Short-term use of topical steroids can also reduce 
active surface inflammation. Tapering steroids 
may be warranted to prevent a possible rebound 
effect or spike in intraocular pressure. 

Kala Pharmaceuticals recently FDA approval 
for Eysuvis (loteprednol etabonate ophthalmic 
suspension) for the short-term treatment of the 
signs and symptoms of DED. Eysuvis incorpo-
rates mucus-penetrating particle drug delivery 
technology to enhnce penetration into target 
tissues of the eye to suppress inflammation.4 

Steroid-sparing anti-inflammatory therapies 
such as cyclosporine 0.05 (Restasis; Allergan),  
cyclosporine 0.09% (Cequa; Sun Ophthalmics), 
and lifitegrast (Xiidra; Novartis) are comple-
mentary options that help achieve this goal. 

Supplement plus treatment
The use of topical therapies alone may not be 
sufficient to address corneal deterioration as 

How to address dry eye in 
the challenging cornea
Understand dry eye’s various factors and causes to get ahead of the treatment curve
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Figure 1. Before and after treatment of patient with severe keratitis. 
CAM was placed on cornea for 3 days then removed. They were 
simultaneously treated with GLA supplements to maintain ocular health.

Figure 2. Diffuse punctate staining from contact lenses dehydrating 
corneal surface.plausible explanation

the severity of ocular surface disease progresses. A cryo-
preserved amniotic membrane (CAM) such as Prokera  
(Bio-Tissue) might help. The practice of adding a sup-
plement to work internally while utilizing a CAM to 
work externally on the corneal surface may enhance 
recovery time.

I prefer Prokera  as an early treatment option for many 
corneal disorders due to its healing properties. When 
used with GLA, a CAM can prevent further deterioration 
of the ocular surface that may lead to persistent epithe-
lial defects or neurotrophic keratitis. I personally wit-
nessed this renewal in 3 peri-menopausal female patients 
of mine who all had undergone LASIK surgery several 
years prior. They all showed moderate diffuse corneal 
punctate coalescing fluorescein staining which correlated 
with their symptoms of moderate to severe dry eyes.5 
Therefore, in my clinic, I insert the CAM and balance 
it with the oral consumption of HydroEye twice a day. 
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All 3 individuals noticed dramatic improvement in 
their ocular signs with resolution of punctate ero-
sions occurring within 1 week. Typically, healing 
time for these lesions may take 3 months or longer, 
depending on severity. Corneal restoration with Pro-
kera is accelerated from a period of several months 
to a few days, even in recalcitrant cases of keratitis. 

Contact lens conundrums 
Contact lenses can also be a challenge in persons 
with corneal concerns. Occasionally, busy prac-
titioners can become too focused on contact lens 
modalities but forget to truly evaluate the patients’ 
dry eye complaints. A classic example is the patient 
who routinely uses multiple digital devices simulta-
neously, concentrating on a tablet and smart phone 
while watching a big-screen TV. Subsequently, their 
vision blurs as their contact lenses fall onto their 
keyboard. The patient blames the contact lenses 
instead of device usage.

Because eyecare professionals frequently think of 
the lens design or material as causing the problem, 
they may not consider the lacrimal or meibomian 
glands as possible culprits. One should assess for 
inflammation and then express the meibum to see 
the quality of the lipid. Obviously, if it is clear and 
serous as olive oil there is no problem. However, 
if the expressed lipid looks thick and gelatinous as 
lard, then I immediately start HydroEye therapy and 
may recommend insertion of Prokera. The patient 
will notice a significant decrease in their dry eye 
symptoms within a few weeks and their contacts 
will actually stay in.

Deal with pressure
Treating glaucoma can be unnerving because top-
ical medications to lower the intraocular pressure 
can contribute to the cornea’s decline. Most of these 
drugs have preservatives that can be toxic to the 
corneal epithelium over prolonged use. Therefore, 
if a patient with dry eye is also on a prostaglandin 
therapy, one should switch to a preservative-free or 
benzalkonium chloride-free option such as taflu-
prost (Zioptan; Akorn) or latanoprost (Xelpros, Sun 
Ophthalmics). Another cutting-edge possibility is an 
innovative sustained-release intracameral injection 
of bimatoprost implant (Durysta; Allergan). With 
the offending preservative removed, a cryopreserved 
amniotic membrane  with a quality GLA supplement 
can improve the ocular surface as the patient con-
tinues their pressure lowering medications.

Follow-up
I advise my patients to return to the clinic at close 
intervals until they are stable and then extend vis-
its out as conditions improve. In my experience, 
patients who do not return for regular maintenance 
check-ups and follow-up visits may be at greater 
risk of breaking down. Thankfully, multiple ther-
apies are now available to treat challenging cor-
neal cases. Once these innovative approaches are 
employed, both the patients and practitioners will 
be happier with their outcomes and then they can 
watch as many movies as they like.
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By Aaron McNulty, OD, FAAO

T
his review of recent literature, 
concepts, and techniques in 
anterior segment laser surgery 
will answer many of ODs’ clin-

ical questions about selective laser tra-
beculoplasty (SLT), YAG capsulotomy, 
and laser peripheral iridotomy (LPI). 
Recent evidence and consensus opin-
ion guide the discussion.

Common questions that come up in 
clinical practice are:

– When should we consider laser 
trabeculoplasty instead of add-
ing drops?

– Does a patient with narrow angles need an 
iridotomy? How aggressive should we be with 
prophylactic iridotomy?

– What is the risk of retinal detachment with 
YAG capsulotomy?

SLT
Historically, SLT was viewed as a second-line ther-
apy for open-angle glaucoma (OAG). Many clini-
cians consider SLT only after failure of topical ther-
apy. However, the sands are shifting toward wide 
acceptance of trabeculoplasty as primary therapy 
for treatment-naive glaucoma. 

A landmark study was the SLT/Med trial: a pro-

spective clinical trial that randomized 
participants to SLT or topical prosta-
glandin.1 The authors reported no statis-
tical difference in intraocular pressure 
(IOP) reduction or need for additional 
treatment. Study authors concluded that 
SLT is a viable first-line treatment for 
primary open-angle glaucoma (POAG). 

More recently, a meta-analysis 
reported “robust evidence that SLT may 
be...offered as a primary treatment to 
patients with OAG.”2 

The prospective randomized con-
trolled LiGHT trial followed 718 par-

ticipants for 3 years.3 The authors evaluated tra-
beculoplasty versus medications based on sev-
eral criteria: quality of life, efficacy, cost, and 
safety. They concluded that “selective laser tra-
beculoplasty provides superior intraocular pres-
sure stability to drops, at a lower cost and, impor-
tantly, it allows almost three quarters of patients 
to be successfully controlled without drops for at 
least 3 years after starting treatment.” In addi-
tion, authors found that the medication treatment 
arm had a slightly higher rate of rapid visual field 
progression and more need for incisional surgery. 

In practice, SLT is commonly repeated. How-
ever, there has long been scant clinical evidence 
to support this practice. Two recent studies seem 

to provide support for the repeatability of SLT.
A 2019 review article evaluated small studies 

over a span of 10 years that examined repeat SLT.4 
The authors concluded, “If primary SLT is unsuc-
cessful, or its effects subside, repeat SLT, with 
comparable efficacy and low complication rates, 
should be encouraged.”

The LiGHT authors performed post hoc analy-
sis of their study data with the goal of examin-
ing repeat SLT efficacy.5 They analyzed data of 
patients requiring treatment within 18 months of 
the original treatment. Repeat SLT was triggered 
by failure to achieve the individualized target IOP 
and/or disease progression. Some 115 eyes met 
these criteria. 

The authors reported a 67% success rate at 18 
months after repeat SLT. (Remember, these eyes 
had 0% success 18 months after their first SLT). 
Failures in the repeat group tended to be moder-
ate or severe OAG. 

The authors concluded that “after repeat SLT, 
the cumulative effect of initial and repeat SLT 
may provide an equivalent and possibly longer 
duration of clinical benefit than after initial SLT 
alone. Repeat SLT is safe, with minimal laser-re-
lated [adverse] effects seen during the LiGHT trial.” 

A non-randomized, retrospective review exam-
ined an annual low-power approach to SLT for 
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segment laser surgery
Research provides insight into selective trabeculoplasty, YAG capsulotomy, peripheral iridotomy
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Figure 1.  
Selective laser 
trabeculoplasty may 
provide a compelling option 
compared to topical medical 
therapy for open angle 
glaucoma.
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ocular hypertension.6 Investigators 
applied 40 to 50 spots over 360° at 
0.4 mJ per spot. The procedure was 
repeated yearly, regardless of IOP 
level. A second group received tradi-
tional repeat SLT when the response 
waned. Patients were followed for 
3 to 10 years. 

The authors reported that mean-
treated IOP was similar between the 
groups. Fewer patients in the annual 
low-power group needed medica-
tions to control IOP. Those who 
needed adjunct medications went 
an average of 7 years before need-
ing medications versus 5 years in 
the traditional group. 

A 2018 review article echoed 
these f indings.7 The authors 
reported that a shorter time interval 
between the initial and repeat SLT 
can result in higher success rates 
because of ongoing action of ini-
tial SLT application. This approach 
is not standard of care, but the evi-
dence is intriguing.

YAG capsulotomy
YAG capsulotomy is a noninvasive 
and safe treatment for posterior cap-
sular opacification. The most feared 
complication of this procedure is ret-
inal detachment. Sources offer con-
flicting figures regarding the rate of 
retinal detachment after YAG cap-
sulotomy, with older reports falling 
in the range of 2% to 3.5%—mean-
ing that 1 in 29 patients who receive 
capsulotomy could experience a ret-
inal detachment.8-10

A recent report sought to pro-
vide a more accurate estimate that 
reflects modern surgical methods.11 
The authors performed 11 years of 
chart reviews that encompassed 
more than 67,000 YAG capsuloto-
mies. They concluded that the risk 
of retinal detachment was 0.6% at 
90 days and that the risk returned 
to baseline after 5 months. They 
determined that the risk of retinal 
detachment from YAG capsulotomy 
is 1 in 200.

Two recent studies have investi-
gated the detailed optical effects of 
YAG capsulotomy. 

A 2020 report found that a circu-
lar capsulotomy leads to less objec-
tive intraocular scatter of light as 
compared with a cruciate capsulo-
tomy.12 This correlated with fewer 
subjective complaints of bright light 
intolerance for the circular cohort. 
The authors reasoned that this is 
partially due to the lack of acute 
edges in a circular capsulotomy. 

New laser surgery data
Continued from page 18

Technology

Another 2020 study compared higher-order aberrations in eyes 
with multifocal and monofocal intraocular lenses (IOLs) before 
and after YAG capsulotomy.13 Investigators found no significant 
differences between the groups before or after YAG capsulotomy. 
They noted significant reductions in total higher-order aberra-
tions for both groups when comparing pre-YAG and post-YAG 
values. Based on this report, I am more confident in counseling 
my multifocal IOL patients that YAG capsulotomy will help with 
glare even if it does not eliminate it completely.

LPI
New data suggest that ophthalmologists may be more aggressive 
in performing prophylactic iridotomy for primary angle closure 
suspect (PACS) versus their optometrist counterparts.14 Investiga-
tors conducted a retrospective review using Massachusetts claims 
database statistics. This observation raises questions regarding 
the current state of knowledge of the natural history of primary 
angle closure as well as efficacy of iridotomy. Unfortunately, 
the literature appears to be inconclusive regarding both topics.

A 2018 report reviewed available evidence and summarized data 

Figure 2. YAG capsulotomy decreases higher order aberrations in pseudophakic eyes.

Figure 3. Laser peripheral iridotomy decreases the risk of progression from primary 
angle closure suspect (PACS) to primary angle closure (PAC). 
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regarding the efficacy of iridotomy.15 The authors 
concluded that the level of evidence was low. Over 
half of the 36 studies reviewed were level 3 evi-
dence. Only 17% of the studies were level 1 evi-
dence. Some 81% of the studies included Asian 
participants only. 

The authors noted that most PACS eyes do not 
progress to acute PAC or PAC glaucoma. They also 
report that up to 25% of PACS eyes may not respond 
to iridotomy. Despite the low rate of progression 
and lack of 100% efficacy for iridotomy, the authors 
opined that most PACS eyes are treated with iri-
dotomy  given the significant fear of APAC. 

The ZAP trial was a 6-year prospective random-
ized controlled trial in which 1 eye per patient 
received iridotomy.16 The trial included 889 patients 
with PACS. The investigators sought to determine 
how many patients would develop PAC during the 
study period. 

Surprisingly, only 36 untreated eyes and 19 
treated eyes progressed to PAC. This correlates to 
4.19 per 1000 eye-years in treated eyes and 7.97 
per 1000 eye-years in untreated eyes. The differ-
ence between treated and untreated eyes was sta-
tistically significant. 

The study was not without its limitations. Inves-
tigators excluded participants who had an IOP 
spike following darkroom provocation or dilation 
challenge test. They also performed noncontact 
tonometry. Finally, the question remains how appli-
cable these results are to ethnicities other than the 
Chinese patients represented in the study.

Conclusion
Despite the fact that SLT, LPI, and YAG capsulot-
omy are well established, understanding of these 
treatments continues to evolve. Recent literature 
helps guide treatment decisions and use of these 
therapies. This article serves as a brief overview; 
readers are encouraged to explore the source arti-
cles for an in-depth analysis of these topics.
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I am more confident 
in counseling my 
multifocal IOL 
patients that YAG 
capsulotomy will 
help with glare

Q U I C K  Q U I Z
Which of the following most accurately 
summarizes the current role of 
selective laser trabeculoplasty (SLT) for 
open-angle glaucoma? 

a. SLT should be considered only after failure of 
maximum medical therapy.
b. SLT should be considered only after failure of 2 
topical hypotensive medications.
c. SLT is a viable first-line therapy for treatment-
naive eyes.
d. SLT should always be utilized prior to medical 
therapy.

Which statement most accurately 
summarizes current understanding of 
SLT repeatability?

a. SLT is thought to be repeatable, but there has 
historically been scant clinical evidence to support 
this.  
b. SLT has been proven to be repeatable based 
on several large randomized clinical trials.
c. SLT is less repeatable than argon laser 
trabeculoplasty.
d. Repeat SLT procedures should never be 
placed in the same trabecular meshwork as prior 
procedures.

Risk of retinal detachment following 
YAG capsulotomy may be lower 
than traditionally thought. The figure 
proposed in the text was ___ at 90 days.

a. 0%
b. 0.6%

c. 3.9%
d. 5%
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2
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«
QUIZ ANSWER KEY:
 1: C,  2: A,  3: B,  4: B,  5: C

Which statement is false 
regarding progression from 
primary angle-closure suspect 
(PACS) to primary angle-closure 
glaucoma (PACG)?

a. There is scarce natural history data 
detailing rate of progression.
b. Without prophylactic laser peripheral 
iridotomy (LPI), the vast majority of PACS 
cases progress to PACG.
c. Following LPI, some cases of PAC and 
PACG require additional treatment to 
prevent progression.
d. Up to 25% of cases of PACS may not 
respond definitively to LPI.

The ZAP trial concluded which 
of the following: 

a. Rate of progression from PACS to 
PAC was higher than previously reported.
b. Iridotomy had no effect on the 
development of PAC.
c. Relatively few patients progressed from 
PACS to PAC in both the treated and 
untreated arms.
d. SLT should be used as first-line therapy 
in open-angle glaucoma (OAG).  
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By Stuart Richer, OD, PhD

A
nti-vascular endothelial 
growth factor (VEGF) injec-
tions have revolutionized 
eye care. They are used 

to treat a myriad of retinal conditions 
including exudative age-related macular 
degeneration (AMD), diabetic macular 
edema (DME), and diabetic retinopathy 
(DR). They are written into our macu-
lar degeneration and diabetic eye dis-
ease practice guidelines.1

Primary eye care practitioners should 
look at additional causes of retinal neo-
vascularization when patients are diag-
nosed. The condition could be exacerbated by dis-
orders like sleep apnea, congenital or acquired 
hemochromatosis, vitamin D deficiency, and low 
dietary xanthophylls/docosahexaenoic (DHA) fatty 
acids and polyphenols that facilitate protective 
macular pigment and bolster retinal health. 

Sleep apnea 
Obstructive sleep apnea (OSA) results in character-
istic episodes of upper airway obstruction during 
sleep, increasing the risk of cardiovascular dis-
ease and stroke. 

Findings from a study of 67,786 patients diag-
nosed with sleep apnea and a 2,684,111-reference 
cohort showed the risk of developing AMD fol-
lowing this diagnosis was significantly elevated, 
with an odds ratio of 1.44 (1.32-1.57).2 The epide-
miologists of the study pointed out that obesity 
does not sufficiently explain this association. In a 
smaller study, treated OSA patients needed to dou-
ble the number of bevacizumab (Avastin; Genen-
tech) injections.3 

Additionally, results from a study of 103 patients 
with neovascular AMD or diabetic macular edema 
showed that those who responded poorly to anti-
VEGF therapy may have increased risk of OSA.4 

The bottom line: OSA is a common disorder 
of the adult population.5 Patients with concur-
rent high-risk AMD and poor sleep duration or 
poor-quality sleep should be referred to a sleep 
medicine physician along with a retinal specialist. 

Hemochromatosis 
Hereditary hemochromatosis is a common genetic 
disorder that results in accumulation of iron beyond 
that required for biological function; acquired 
hemochromatosis results from excessive environ-
mental or dietary accumulation of iron. Labile 
unbound iron is a potent generator of oxidative 

damage and oxidative stress. 
Iron levels increase with age, accu-

mulating within photoreceptors, reti-
nal pigment epithelium, and drusen. 
When compared to age-matched con-
trols, increased iron levels have the 
potential to exacerbate multiple age-re-
lated diseases.6 Accelerated AMD-like 
maculopathies develop in patients with 
retinal iron overload.7,8 There is a strong 
correlation (r=0.74) between the stor-
age protein ferritin that is elevated in 
hereditary and acquired hemochroma-
tosis and the concentrations of deoxyri-
bonucleic acid damage/oxidative stress 

marker 8-hydroxy-2’-deoxyguanosine.9

The bottom line: Given that excess iron is 
toxic to the body, it is prudent to ask older men 
and post-menopausal women, especially those 
with advanced AMD, about their daily red meat 
consumption.

Vitamin D deficiency 
There is growing evidence of the importance of 
25-hydroxy vitamin D (25 OH) and progression to 
advanced AMD. A long-term study of 3965 eyes 
over 9.4 years showed a lower risk of progression to 
advanced AMD in the highest versus lowest quin-
tile of dietary vitamin D intake after adjustment 
for demographic, behavioral, ocular, and nutri-
tional factors.10

A meta-analysis provides evidence that high 
25(OH)D concentrations may be protective against 
AMD and that 25OHD concentrations below 50 
nmol/L (20 ng/ml) double the risk (odds ratio 
2.18; 95% CI, 1.34-3.56) of late AMD.10 Circulating 
25OHD level is an inexpensive and now-common 
lab measure of vitamin D systemic status and is 
approximately 15% lower in patients with AMD, 
compared with patients without AMD.11

The bottom line: In the era of pandemic lock-
downs, expect nursing home patients to be at 
higher risk of vitamin D deficiency and AMD. 

Diet
Any referral to a retinal specialist should be accom-
panied by advice concerning protection of the seem-
ingly uninvolved or less-involved contralateral ret-
ina. Findings from the AREDS II study has proven 
the worth of dietary lutein/zeaxanthin.12 Yet the 
fovea is prime real estate where zeaxanthin iso-
mers concentrate and occult neovascular mem-
branes occur and re-occur. 

Higher-dose zeaxanthin, marine DHA super 

polyunsaturated fatty acids, and resveratrol result 
in better outcomes in patients facing an advanced 
AMD diagnosis.6

The bottom line: Consider prescribing higher 
dose zeaxanthin isomer supplements, DHA rich 
fish oil, and a resveratrol supplement to most vul-
nerable patients with AMD.
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Think beyond anti-VEGF 
injections
Consider sleep apnea, congenital or acquired hemochromatosis, vitamin D deficiency, and diet 

 stuart.richer1@vagov.com

TAKE-HOME MESSAGE ODs should look to 
additional causes of retinal neovascularization when 
patients are diagnosed. First, consider disorders such as 
sleep apnea, congenital or acquired hemochromatosis, 
vitamin D deficiency, and diet prior to recommending 
anti-VEGF injections.

STUART RICHER, 
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of ocular preventive 
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suspected of having a corneal infection 
post laser vision correction.

Risk of infection
The risk of infection following a laser 
vision correction procedure has been 
well studied and is rare. In a retrospec-
tive review of 204,586 cases, the inci-
dence of all infections was 0.035% for 
laser-assisted in situ keratomileusis 
(LASIK).1 Also, a survey of 56 LASIK 
surgeons from the American Society of 
Cataract and Refractive Surgery (ASCRS) 
reported 116 cases of post-LASIK micro-
bial keratitis out of an estimated 338,550 proce-
dures, representing an infection rate of 0.034%2 

In a separate review of 18,651 cases, the inci-
dence of all infections was 0.21% for photorefrac-
tive keratectomy (PRK).3 A smaller study of 4492 
eyes yielded an infection rate of 0.2% for PRK.4 
Although the risk of keratoectasia is less when 
undergoing PRK, it appears the risk of infection is 
significantly greater. It is believed this is because 
the 6 to 8 mm epithelial defect created during PRK 
versus the flap edge in LASIK.

Staphylococcus aureus is the most common 
pathogen for bacterial keratitis in general, and it 
is the most common infectious agent post laser 
vision correction.5,6 Prior to the introduction of 
fourth-generation fluroquinolones, atypical myco-
bacteria such as Nocardia were the next most com-
mon pathogen. Currently, there is an increase in 
methicillin-resistant Staphylococcus aureus (MRSA) 
infections. It is believed that LASIK and PRK infec-
tions comes from the normal flora of a patient’s 
lids and lashes during surgery or immediately after 
surgery. The patient’s signs and symptoms usually 
present in the first week after surgery.

Nonactive herpetic infections are not an abso-
lute contraindication for laser vision correction; 
therefore, there are cases of re-activation of the 
virus after PRK and LASIK. In case reports from 
the literature, none of these infected patients were 
pretreated with anti-viral medication.7 Currently, 
many surgeons will pre-treat patients with known 
viral infections with acyclovir or similar antivirals 
for up to 1 month prior to surgery and 1 month 
after surgery.

Prevention
Prevention of postoperative infections 
begins at the preoperative visit. Active 
blepharitis and ocular surface disease 
are conditions that increase the risk of 
post-operative infection.8 Careful exam-
ination of the tear layer, ocular surface, 
and lids and lashes must be a critical 
part of every patient’s preoperative 
evaluation. Each condition should be 
treated appropriately prior to surgery. 
Because health care workers are often 
MRSA carriers, it is important to know 
the patient’s occupation; those patients 

should be treated differently both intra and post-
operatively to reduce the risk of MRSA infection.

Prophylaxis for ocular infection usually begins 
with a thorough cleaning of the lids and lashes 
with a povidone-iodine (Betadine; Alcon) scrub. Of 
4 widely used antiseptics (povidone-iodine, poli-
hexanide, chlorhexidine and octenidine), povi-
done-iodine has a broad spectrum of antimicrobial 
activity that includes gram-positive and gram-neg-
ative bacteria, bacterial spores, fungi, protozoa, 
and viruses. 

Intra-operatively, many surgeons use a drop of 
fourth-generation fluroquinolone prior to making 
the LASIK flap and at the end of the procedure. 
Typical anti-infective postoperative treatment for 
LASIK is 1 drop every 4 hours while awake for the 
first week after surgery. For known MRSA carri-
ers, mupirocin (Bactroban; GlaxoSmithKline) oint-
ment is used preoperatively and polymyxin B sul-
fate and trimethoprim (Polytrim; Allergan) drops 
are added to the postoperative regime.

Symptoms
Patient symptoms for infection post laser vision 
correction are similar to those of general microbial 
keratitis; pain, photophobia, and reduced vision. 
These symptoms can present as early as the first 
postoperative day and rarely do they occur after 
the first week. Slit-lamp evaluation should differen-
tiate between superficial punctate keratitis (SPK), 
which is common on the first post-operative day, 
versus corneal infiltrates, which are uncommon. 

White infiltrates should be further differenti-
ated between those within the flap margin and 

those outside of the flap. There is a much greater 
concern for those infiltrates within the flap mar-
gin. Our clinic has always taken a conservative 
approach and treated those infiltrates within the 
flap margin as MRSA even in the absence of an 
epithelial defect and prior to culture.

Postoperative care
If a postoperative infection is suspected, a change 
in protocol is often most effective. Additionally, 
it is important to inform the operating surgeon 
and generally referred to the operating surgeon. 
Having the operating surgeon’s contact informa-
tion is critical in timely communication regard-
ing patients with infections. It is typical to alter-
nate the fourth-generation fluroquinolone with 
fortified cefazolin 50 mg/ml every 30 minutes.

If MRSA is suspected, vancomycin is recom-
mended as a substitute for cephazolin. The patient 
should be seen daily until the condition improves. 
Vancomycin ophthalmic preparation needs to be 
stored frozen or prepared by a compounding phar-
macy; therefore, it is best to have a plan before 
encountering a MRSA infection. Post-operative 
infections can advance rapidly, making this con-
dition the most emergent that one would likely 
encounter in laser vision correction.

Laser vision correction is a safe and effective 
procedure. As with any surgical procedure, there 
comes some risk. Fortunately, the risk of infec-
tion is low. Carefully screening patients, treating 
pre-operative conditions, and providing diligent 
post-operative care allow for even better surgical 
outcomes. Most importantly, having a plan for 
when an infection may occur greatly improves 
the odds of success.
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It is believed that LASIK 
and PRK infections comes 
from the “normal” flora 
of a patients lids and 
lashes during surgery or 
immediately after surgery.
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By Katie Davis Tarver, OD, FCOVD

A
ccording to the CDC, traumatic brain injury 
(TBI) is a leading cause of death and dis-
ability in the US. Each year an estimated 
1.5 million Americans sustain a TBI. From 

2006 to 2014, the number of TBI-related emer-
gency department visits, hospitalizations, and 

deaths increased by 53%.1 
According to the US Depart-
ment of Defense, up to 75% of 
the armed forces that suffered 
a TBI reported visual changes.2 

Based on these data, approx-
imately 1.1 million Americans 
with TBI may visit eye care 
practitioners’ offices each year 
reporting significant changes 
to quality of life and requir-
ing assistance with activities 
of daily living. 

Several types of visual dys-
functions are common after effects of TBI. Blast 
injury, penetrating injuries, and blunt trauma may 
cause structural damage to the eye or lesions or 
swelling in the brain that can disrupt visual path-
ways.3 In communicating with patients and patient 
care teams, it is important to help non-eye care pro-
viders understand that the majority of the sequelae 
to TBI is not ocular related but related to changes 
in the brain and the pathways that control the eyes. 

Between 2000 and early 2016, over 347,962 TBIs 
were diagnosed in the U.S. armed forces, with 
approximately 80% classified as mild TBIs (mTBI).3 

In a study to determine the prevalence of vision 
dysfunctions after mTBI, 100 patients were exam-
ined, and 69% had 1 or more of the following 
vision diagnoses: 

– Accommodative disorders (51%)
– Convergence insufficiency (49%)
– Saccadic dysfunction (29%)

In all, 46% of patients had more than 1 vision 
diagnosis.4 For review of visual changes in moder-
ate to severe brain injury including visual field loss, 
please refer to part 1 of this series (“Vision rehabil-
itation of patients with stroke,” November 2020). 

Most mTBI symptoms resolve after 28 days.5 If 
a patient presents with lingering concerns, The 
national Vision Center of Excellence provides an 
evidence-based algorithm of care for ophthalmol-
ogy and optometry in patients reporting visual 
changes post-mTBI.3 Often, these patients require 2 
visits for the clinician to gather all pertinent data to 
provide optometric vision therapy. For the primary 
care clinician, the following protocol is useful. 

Exam protocol
A comprehensive eye exam is the foundation for a 

detailed functional vision assessment, all begin-
ning with a detailed case history. The Brain Injury 
Vision Symptom Survey (Figure 1) can guide the 
new or unfamiliar clinician on the types of ques-
tions to ask. 

Best-corrected visual acuity should be mea-
sured via traditional means. Dynamic visual acu-

ity should follow to compare visual acuity while 
the head is in motion relative to the static base-
line acuity. This assessment probes the ability of 
the vestibular ocular reflex (VOR) to maintain 
stable vision during head movement, known as 
gaze stabilization. 

To perform, use the best corrected visual acu-

Vision rehabilitation of patients 
with traumatic brain injury 
A protocol of patient questions and clinical measurements can show a need for therapy

KATIE DAVIS 
TARVER, OD, 
FCOVD, owns a 
group practice in 
Columbia, South 
Carolina.

Figure 1. Brain Injury Vision Symptom Survey.
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ity as the smallest line, and present 4 lines of 
acuity above it. If best-corrected acuity is 20/20, 
the Snellen chart should show 20/50 progressing 
down to 20/20. While viewing the chart, ask the 
patient to move their head side to side (approxi-
mately 20˚ left and right of midline) at a frequency 
of 2 complete side-to-side cycles per second and 
to read to the lowest line that they can. A reduc-
tion in acuity to 2 lines worse than baseline indi-
cates a defect in the responsiveness of the VOR. 

Computerized visual fields should be performed 
to rule out ischemic or compressive events along 
the traditional sight pathway. A careful anterior 
and posterior segment evaluation will reassure the 
clinician that all visual complaints are related to 
visual cortical phenomenon. 

To measure binocular function, start with a 
cover test at distance and near. While the patient 
is viewing the target with good posture and head 
position, ask the patient if the target moves side 
to side, up and down, or diagonal. This can clue 
the clinician to identify slight vertical heteropho-
ria that can cause significant symptoms. 

While performing a pursuit and saccade assess-
ment, ask the patient if moving the eyes triggers 
symptoms and note hypermetric or hypometric 
function.

In addition to a traditional near-point of con-
vergence (NPC) assessment, a red lens NPC test 
can pick up subtle deficiencies in sensory fusion. 

To perform, ask the patient to put on red/green 
glasses over their habitual near correction and use 
a penlight. Starting outside the range of dissocia-
tion noted on the traditional NPC, move the pen-
light inward until diplopia is reported, and repeat 
3 times. Diplopia at 7 cm or beyond is a failure.

A small study showed that 76% of mTBI suf-
ferers complained of photophobia.6 Evidence also 
shows that mTBI sufferers have a lower critical 
flicker frequency,7 indicating this patient popula-
tion is more sensitive to the frequency at which 
an intermittent light stimulus appears to be com-
pletely steady. Therefore, due to the amount of 
screen time in this era, mTBI patients often are 
more comfortable wearing the highest level of oph-
thalmic grade blue-blocking lenses. These are a 
readily available tool in the primary care clini-
cian’s arsenal that can provide dramatic relief. 

Refer for therapy
Approximately 28 days or more after injury, the 
presence of reduced dynamic visual acuity, a cover 
test outside clinical norms and/or with the pres-
ence of a vertical heterophoria, symptoms during 
eye movements, and/or reduced NPC indicate a 
referral to a colleague who can offer optometric 
vision therapy. 

Working with patients who have suffered from 
TBI is a rewarding aspect of optometric care. For 
more information on how to work with this patient 

population, visit https://visionhelp.com/concus-
sion/ or www.noravisionrehab.com.
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mental health or other health con-
cerns in patients (such as diabetes).
– More patients are taking psycho-

tropic medications, some of which 
have ocular adverse effects.

– Mental health is a public health 
crisis in the United States, and 
there is growing emphasis on inte-
grated care, which includes ODs 
establishing relationships with 
mental health providers.

– ODs need to better understand 
their own mental health.

– These relationships offer the 
opportunity to create a 2-way 
referral system with mental health 
providers and help ODs better serve their 
community.

Common mental health conditions
ODs should ensure that their intake forms have a 
place for patients to list their mental health con-
ditions. It is important to be aware of patients’ 
mental health status. 

Anxiety and depression are the 2 
most common conditions I see, and 
many patients will present to OD offices 
with these conditions. However, it is 
important for ODs to familiarize them-
selves with the basics of all common 
conditions (see box below). 

Some ocular conditions can cause 
anxiety and depression, and ODs can 
help these patients via patient educa-
tion and by providing resources. The top 
3 ocular conditions that come to mind 
are retinitis pigmentosa (RP), keratoco-
nus (KC), and Sjögren syndrome (SS). 

A study with 194 RP patients with 
187 matched controls found stress, 

depressed mood, and suicidal thoughts were higher 
for RP patients versus control with high statisti-
cal significance (P<.001).1 

A study of 56 patients with KC and 47 age- and 
gender-matched healthy controls found that KC 
patients showed a statistically significant (P<.001) 
higher depression scores versus healthy controls.2 

Another study of 62 primary SS patients versus 

age-matched healthy controls showed patients with 
SS had significantly higher (P<.05) clinical anxiety 
and clinical depression compared with controls.3 

ODs can help patients whose mental health is 
affected by ocular conditions. Suggest referral to 
therapy or support groups and offer education and 
other resources (see box next page).

Ocular adverse events from 
psychotropic medications
Many psychotropic medications work on 3 princi-
ple neurotransmitters in the brain: serotonin, nor-
epinephrine, and dopamine. Following are some 
common medications for several common mental 
health conditions that you may see on your intake 
form, as well as ocular adverse events.4 Although 
this is not an exhaustive list, it is helpful to know 
ocular adverse events for common mental health 
conditions that present in ODs’ offices. 

ANXIETY
Benzodiazepines increase the action of y-ami-
nobutyric acid (GABA) and include clonazepam 
(Klonopin), lorazepam (Ativan), and alprazolam 
(Xanax). Selective serotonin reuptake inhibitors 
(SSRIs) include sertraline (Zoloft), bupropion (Well-
butrin), citalopram (Celexa), escitalopram oxalate 
(Lexapro), fluoxetine (Prozac). Serotonin-norepi-
nephrine reuptake inhibitors (SNRIs) include ven-
lafaxine (Effexor), duloxetine (Cymbalta), buspi-
rone (BuSpar).

Ocular adverse events are rare, mild intermittent 
blurry vision (mydriasis/cycloplegia) with SSRIs/
SNRIs due to anticholinergic effect and increased 
intraocular pressure (IOP). 

DEPRESSION
The same SSRIs and SNRIs mentioned above are 
also used for depressive disorders. In addition, 
we also have tricyclic antidepressants (TCA) 
that increase norepinephrine and serotonin and 
include amitriptyline (Elavil), amoxapine (Asen-
din), desipramine (Norpramin).  Monoamine oxi-
dase inhibitors include phenelzine (Nardil), sele-
giline (Zelapar), and isocarboxazid (Marplan).  

Ocular adverse events are rare and include mild 
intermittent blurry vision (mydriasis/cycloplegia) 
with SSRIs/SSNRIs and TCAs due to anticholiner-
gic effect and increased IOP.

BIPOLAR DISORDER 
Medications for bipolar mania include lithium, car-
bamazepine (Tegretol), divalproex sodium (Depa-
kote), and oxcarbazepine (Trileptal), which reduce 
excitatory (dopamine and glutamate) but increase 

TAKE-HOME MESSAGE This overview focuses 
on what ODs need to know about the intersection of 
optometry and mental health for modern optometric 
practice. Major mental health conditions that ODs may 
face in everyday practice and ocular conditions causing 
anxiety and depression are discussed. 

DENNIS P. PARDO, 
OD, MPH, FAAO, 
LCSW, MSW, is 
a psycotherapist 
at Framingham 
State University 
in Framingham, 
Massachussetts

Intersection of mental health and optometry
Continued from page 1

Common mental 
health conditions 
ODs may see
––  ANXIETY DISORDERS/PHOBIAS

––  DEPRESSION

––  TRAUMA/POST-TRAUMATIC STRESS DISORDER

––  ATTENTION DEFICIT/HYPERACTIVITY DISORDER

––  BIPOLAR DISORDERS

––  SCHIZOPHRENIA AND OTHER PSYCHOTIC DISORDERS

––  SUBSTANCE-RELATED AND ADDICTIVE DISORDERS

––  OBSESSIVE-COMPULSIVE DISORDERS

––  NEUROCOGNITIVE DISORDERS  
(ALZHEIMER’S DISEASE)

––  ABUSE (SEXUAL, PHYSICAL, EMOTIONAL) 
/NEGLECT OF CHILDREN,  
DEPENDENT ADULTS,  
AND OLDER PERSONS— 
MANDATED REPORTING
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inhibitory (GABA) neurotransmission. Medica-
tions for bipolar depression include lurasidone 
HCl (Latuda), lamotrigine (Lamictal), quetiapine 
(Seroquel) and olanzapine and fluoxetine (Symb-
yax). These medications are thought to be medi-
ated through a combination of central dopamine 
and serotonin receptor antagonism.  

An ocular adverse event associated with lith-
ium is increased tear osmolarity.

ATTENTION-DEFICIT/HYPERACTIVITY DISORDER
Central nervous system stimulants speed up brain 
activity, increasing dopamine and norepinephrine 
in the brain, and include methylphenidate (Ritalin), 
methylphenidate HCl (Concerta), dextroamphet-
amine and amphetamine (Adderall), lisdexamfet-
amine dimesylate (Vyvance), dexmethylphenidate 
(Focalin), and modafinil (Provigil).

An ocular adverse event associated with this 
category of drugs is myokymia.

EYES AS WINDOW TO MENTAL HEALTH
Investigators of a study of 88 patients with schizo-
phrenia and 88 controls noted a range of eye move-
ments, smooth pursuit, fixation stability, and 
free-viewing tasks over a 9-month period.5 The 
data set of 298 assessments could discriminate 
cases from controls with 98.3% accuracy. 

Another study evaluating eye movement behav-
ior observed 18 patients with Alzheimer’s disease 
(AD) and 40 age-matched controls during sentence 
reading. In the AD group, visual exploration was 
less focused, fixations were much longer, and out-
going saccade amplitudes were smaller than those 
in controls.6 These eye movement measures could 
provide a user-friendly marker of early disease 
symptoms and its progression.

ODs are mandated reporters
According to the American Optometric Association 
(AOA) Standards of Professional Conduct: “Optom-
etrists have the responsibility to identify signs of 
abuse and neglect in children, dependent adults 
and elders and to report suspected cases to the 
appropriate agencies, consistent with state law.”7

Mandated reporting laws vary by state, so it 
is incumbent upon ODs to be aware of reporting 
responsibilities in their states. This information 
can be found on state websites under Department 
of Children and Families, Elder Protective Services, 
and Disabled Persons Protection Commission.

Macular pigment and cognition
Research shows a connection between macular pig-
ment optical density (MPOD) and cognitive func-
tion.8,9 This connection may serve as a potential 
biomarker for ODs with a test that is short and 
easy to perform in the office. 

MPOD is a measurement of the attenuation 
of blue light by macular pigment and is linearly 
related to the amount of lutein and zeaxanthin in 
the macula over the region where macular pig-
ment is deposited. Lutein and zeaxanthin are carot-
enoids that the body cannot produce, so they must 
come from diet or through supplementation. The 
higher the MPOD, which can be thought of as 
“internal sunglasses” protecting us from blue light, 
the better. 

In one study, serum lutein and zeaxanthin were 

measured, and MPOD was assessed in 108 older 
adults ( 77.6±2.7 years).8 MPOD levels were sig-
nificantly associated with better global cogni-
tion, verbal learning and fluency, recall, process-
ing speed, and perceptual speed, and serum lutein 
and zeaxanthin were significantly related to only 
verbal fluency. 

In another study, 24 older adult patients with 
mild cognitive impairment (MCI) were com-
pared with 24 matched healthy, older adult con-
trols.9 For patients with MCI, MPOD was broadly 
related to cognition, including composite score 
on a mini-mental state exam (P=.02), visual-spa-
tial and constructional abilities (P=.04), language 
ability (P=.05), attention (P=.03), and repeatable 
battery for the assessment of neuropsychological 
status (P=.03). 

By comparison, in healthy older adults MPOD 
was related only to visual-spatial and construc-
tional abilities (P=.04). 

This research shows that MPOD is related to 
cognitive function in older people. Its role as a 
potential biomarker of cognitive function deserves 
further study. 

ODs’ own mental health
The AOA’s Ethics Forum presented burnout as its 
first case study.10 The case study introduced burn-
out as an ethical dilemma that affects patient care. 

It offers 6 major tops for ODs to manage stress:
– Manage time efficiently
– Anticipate, prepare for situations at work 

and home
– Create a financial plan
– Leave work at work
– Care for yourself (self-care)
– Find a fellow OD mentor

ODs are humans, too, and considering the stress 
of working in or running a practice, can benefit 
from psychotherapy like everyone else. It is also a 
particularly stressful time to practice optometry in 
the age of coronavirus disease 2019, so now more 
than ever, psychotherapy can be helpful. Today 
there is greater openness and acceptance of ther-
apy and much less stigma than in the past. ODs 
can consider individual, couple, or group therapy. 

I recommend ODs develop a regular staff dis-
cussion/support group to process topics that may 
come up and have a safe space to discuss them. 

Referral source 
As with pediatricians, internists, and ophthal-
mologists, ODs can develop a 2-way referral sys-
tem with mental health practitioners in their prac-
tice community. Given the intersection of optom-

etry and mental health, do not underestimate the 
potential to grow a practice by developing a refer-
ral relationship with a few mental health practi-
tioners in the area. 

Lastly, ODs have the opportunity to serve their 
patients and communities by providing educa-
tion to schools about learning disabilities, which 
may be related or caused by an ocular condition 
such as refractive error or amblyopia. ODs can 
also provide resources to offer support for patients 
with ocular conditions that may cause anxiety 
and depression.

REFERENCES
1. Kim S, Shin DW, An AR, et al. Mental health of people with 
retinitis pigmentosa. Optom Vis Sci. 2013;90(5):488-493. 
doi:10.1097/OPX.0b013e31828dee0a

2. Moschos MM, Gouliopoulos NS, Kalogeropoulos C, 
et al. Psychological aspects and depression in patients 
with symptomatic keratoconus. J Ophthalmol. 2018; 
29;2018:7314308. doi:10.1155/2018/7314308

3. Valtýsdóttir ST, Gudbjörnsson B, Lindqvist U, Hällgren 
R, Hetta J. Anxiety and depression in patients with primary 
Sjögren’s syndrome. J Rheumatol. 2000;27(1):165-169.

4. Minhas B. The mind’s eye: ocular complications of 
psychotropic medications. Rev Optom. January 15, 2016. 
Accessed February 11, 2021. https://www.reviewofoptometry.
com/article/the-minds-eye-ocular-complications-of-
psychotropic-medications 

5. Benson PJ, Beedie SA, Shephard E, Giegling I, Rujescu 
D, St Clair D. Simple viewing tests can detect eye movement 
abnormalities that distinguish schizophrenia cases 
from controls with exceptional accuracy. Biol Psychiatry. 
2012;72(9):716-724. doi:10.1016/j.biopsych.2012.04.019

6. Fernández G, Laubrock J, Mandolesi P, Colombo O, 
Agamennoni O. Registering eye movements during reading 
in Alzheimer’s disease: difficulties in predicting upcoming 
words. J Clin Exp Neuropsychol. 2014;36(3):302-316. doi:10.1
080/13803395.2014.892060 

7. How to identify signs of abuse. American Optometric 
Association. October 7, 2019. Accessed Feabruary 11, 2021. 
https://www.aoa.org/news/clinical-eye-care/health-and-
wellness/identify-signs-of-abuse?sso=y 

8. Vishwanathan R, Iannaccone A, Scott TM, et al. Macular 
pigment optical density is related to cognitive function in 
older people. Age Ageing. 2014;43(2):271-275. doi:10.1093/
ageing/aft210

9. Renzi LM, Dengler MJ, Puente A, Miller LS, Hammond BR, 
Jr. Relationships between macular pigment optical density and 
cognitive function in unimpaired and mildly cognitively impaired 
older adults. Neurobiol Aging. 2014;35(7):1695-1699. 
doi:10.1016/j.neurobiolaging.2013.12.024

10. Physician burnout improving, still high comparatively. 
American Optometric Association. February 26, 2019. 
Accessed February 11, 2021.  https://www.aoa.org/news/
practice-management/perfect-your-practice/physician-
burnout-improving-still-high-comparatively?sso=y

1  Retinitis pigmentosa:  
www.retinitispigmentosatreatment.com/top-10-
retinitis-pigmentosa-online-support-groups/

2  Keratoconus:  
www.facebook.com/KeratoconusGroup

3  Sjögren syndrome:  
www.sjogrens.org/living-with-sjogrens/
support-groups-networks

SUPPORT RESOURCES FOR PATIENTS 
WITH OCULAR CONDITIONS

Pardo is a residency-trained OD with over 20 years of optometric experience in 
clinical practice, teaching, lecturing, and medical affairs. He currently provides 
clinical mental health care to both undergraduate and graduate students, as 
well as conducting presentations and workshops on a variety of mental health 
topics. Pardo loves ‘80s music and traveling, and he is a self-proclaimed foodie.  

 pardodennis9@gmail.com

Register
FOR OUR 
ENEWSLETTER  
TO RECEIVE 
SIMILAR  
CONTENT



28 Clinical Care
MARCH 2021 |  

By Mile Brujic, OD, FAAO, and Sonia 
Brujic, PharmD

O
phthalmic corticosteroids pro-
vide ODs with the opportunity 
to treat complex ocular condi-
tions. Conditions that are rooted 

in inflammation and require acute alle-
viation respond well to corticosteroids. 

Steroids have been embraced as post-
operative therapy, in particular cata-
ract surgery, to manage both pain and 
inflammation. Additionally, several con-
ditions including dry eye, lid inflamma-
tion, allergic conjunctivitis, non-infec-
tious infiltrative keratitis, and anterior 
uveitis, can benefit from temporary use 
of a topical corticosteroid. Although the 
information included in this article is 
not a comprehensive list of all indica-
tions for topical corticosteroids, condi-
tions that would benefit from inflam-
mation reduction may benefit from top-
ical corticosteroids.

Risks of use
It is important to understand the risks with topi-
cal corticosteroid use. Corticosteroids can increase 
intraocular pressure (IOP), so it is critically import-
ant for practitioners to regularly assess IOPs while 
patients are using topical corticosteroids. 

Although corticosteroids are frequently used on 
a short-term basis and then discontinued after the 
ocular condition is alleviated, it is critical to man-
age IOP elevations during treatment if the cortico-
steroid cannot be discontinued. This can be effec-
tively performed by temporarily adding a topical 
ocular hypotensive agent that is not a prostaglan-
din analogue.1,2 

Additionally, patients who may require long-
term corticosteroid therapy, such as corneal trans-
plant patients, need to be monitored and managed 
if IOP elevates. Long-term corticosteroid use also 
increases the risk of developing posterior subcap-
sular cataract formation. 

Corticosteroids should be used cautiously, and 
prolonged use can create susceptibility to bac-
terial, viral, and fungal infections. Additionally, 
usage can cause delayed healing. Topical corti-
costeroids are contraindicated in active viral dis-
ease, mycobacterial infection, and fungal infec-
tion. No corticosteroids are approved to be used 
while wearing contact lenses.3-8

ODs must ensure that their understanding of the 
adverse effects of ophthalmic corticosteroids do 
not hinder appropriate use when indicated. Clini-
cally, there are times that uncontrolled inflamma-
tory ocular disease can cause significant damage, 
and corticosteroids—when used appropriately—

optimize outcomes in these patients. As 
ODs reach for this class of pharmaceuti-
cals, it is critical to understand advance-
ments in the technologies available. 

Next, we will review corticoste-
roids’ mechanism of action and recent 
advancements.

How steroids work
Ophthalmic corticosteroids provide 
tremendous anti-inflammatory activ-
ity when used to treat ocular inflam-
matory conditions. They work early on 
in the inflammatory cascade, resulting 
in a broad spectrum of anti-inflamma-
tory activity. 

The knowledge base of their mecha-
nism of action is ongoing. When prac-
titioners understand more about the 
way steroids work, they can appreci-
ate mechanisms of action to help guide 
most appropriate use. Additionally, 
understanding the underlying mecha-
nism of action will often make way for 

new pharmaceutical treatments to be developed 
within the category. 

Harnessing the power of appropriate topical 
corticosteroid use for ocular conditions requires 
a deeper understanding of their mechanism of 
action. To date, it has been understood that they 
affect gene expression, resulting in anti-inflam-
matory, immunosuppressive, and anti-mitogenic 
effects. Steroids enter the cell via the cell mem-
brane and bind to a glucocorticoid receptor (GR) 
within the cell, forming a corticosteroid-GR com-
plex. This causes a conformational change, which 
allows the drug to enter the nucleus of the cell.

The cell’s DNA resides within the cell nucleus. 
The corticosteroid-GR complex requires access to 
the cell’s DNA to ultimately suppress the cell’s 
inflammatory response. The corticosteroid-GR 
complex allows for its entry into the cell nucleus, 
where it ultimately binds to the DNA. Corticoste-
roids act to suppress or stimulate gene transcrip-
tion of DNA to messenger (mRNA) and translation 
of mRNA to protein. Steroids are known to stim-
ulate production of lipocortin, an anti-inflamma-
tory glycoprotein. Lipocortin inhibits Phospholi-
pase A2, which releases arachidonic acid, the pre-
cursor of prostaglandins and leukotrienes. Cortico-
steroids also inhibit IL-1 production. Cumulatively, 
the steroids’ actions result in anti-inflammatory, 
immunosuppressive and anti-mitogenic effects.9 

Currently, several corticosteroid ophthalmic 
options are available. They are powerful, have 
manageable adverse effect profiles, and should not 
be overlooked when considering treatment options 
for ocular inflammation. 

Prednisolone brand vs generic
PRED FORTE - ALLERGAN (PREDNISOLONE ACETATE 1% 
OPHTHALMIC SUSPENSION) AND GENERICS
OMNIPRED (PREDNISOLONE ACETATE 1% OPHTHALMIC 
SUSPENSION)
PREDNISOLONE SODIUM PHOSPHATE (PREDNISOLONE SODIUM 
PHOSPHATE 1% OPHTHALMIC SOLUTION)
PRED MILD - ALLERGAN (PREDNISOLONE ACETATE 0.12% 
OPHTHALMIC SUSPENSION) 

Prednisolone is a synthetic glucocorticoid struc-
turally related to the naturally occurring gluco-
corticoid cortisol.5 With the prednisolone family 
of medications, one important thing to remember 
is that the acetate formation are suspensions—so 
patients must be counselled to vigorously shake 
bottles every time to resuspend the particles for 
dose uniformity. 

Health care providers face ongoing challenges in 
providing their patients with intended prescribed 
medications without generic substitution. It is too 
common that a prescriber writes a brand-name 
prescription that is then automatically substituted 
in the pharmacy with a generic medication. The 
brand-to-generic substitution may allow for cost 
savings and equal efficacy, or the substitution may 
result in reduced treatment efficacy—potentially 
requiring additional office visits and an increased 
overall cost to health care. Watching for substituted 
ophthalmic medications is important because the 
size of particles, how the medications are manu-
factured, and inactive ingredients within the drops 
can influence medication penetration into the ocu-
lar surface and thus clinical efficacy. 

Eyecare practitioners must continue to advocate 
for their patients and watch for potential switches 
that can occur at the pharmacy. Make sure to 
include “DAW” or “dispense as written” if the name 
brand product must be dispensed. Additionally, 
when patients return for follow-up visits, have 
them bring the product they are using to ensure  
it is the intended medications. 

Research has shown that the particle size of Pred 
Forte, EconoPred Plus (Alcon), and generic pred-
nisolone acetate 1% played a factor in dose con-
sistency and concentration.10 The generic form of 
prednisolone acetate had larger particle size and 
tended to agglomerate. Investigators also noted 
that the larger particle size could lead to clog-
ging of the medication bottle, ultimately affecting 
the medication dosing. The particle sizes in Pred 
Forte were smaller and more uniform, allowing 
them to be properly suspended and more accu-
rately dosed.10 

It has also been demonstrated that with appro-
priate shaking prior to use, generic prednisolone 
eyedrops deliver less of the intended concentra-
tion of prednisolone out of the bottle than the 
branded steroid.11 

Know risks and benefits  
of ocular steroid use
Ophthalmic corticosteroids optimize outcomes in patients with ocular inflammatory conditions
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Difluprednate
DUREZOL (NOVARTIS)

Difluprednate is a synthetic derivative of pred-
nisolone with structural differences including flu-
orine molecules on both C6 and C9.7 These dif-
ferences result in difluprednate having a higher 
binding affinity to the glucocorticoid receptor com-
pared to prednisolone.12 

Difluprednate 0.05% dosed 4 times a day was 
shown to be as effective as prednisolone acetate 
1% dosed 8 times a day to treat anterior uveitis.13 
Although difluprednate offers an increased effi-
cacy, this must be balanced with its higher like-
lihood of increasing IOP. Additionally, if IOP does 
increase with difluprednate use, it is likely to be 
higher than IOP increases seen with other topical 
corticosteroids.14-16 

Closely watch IOP with all topical corticoste-
roid use and manage these elevations. If medica-
tion use can be discontinued, it is the first rec-
ommendation.17 When discontinuing therapy is 
not an option because of the inflammatory con-
dition being treated, the addition of an IOP-reduc-
ing agent is warranted. Prostaglandin analogues 
should be avoided for this purpose because they 
have been shown to induce uveitis.18,19

Difluprednate 0.05% is packaged in an emul-
sion vehicle that provides consistent medication 
concentration throughout the bottle. This provides 
the benefit of no shaking required prior to med-
ication instillation.11 Difluprednate 0.05% is not 
available as a generic, eliminating the possibility 
of generic substitution.

Fluorometholone
FLAREX (EYEVANCE - FLUOROMETHOLONE ACETATE 0.1% 
OPHTHALMIC SUSPENSION)
FLUOROMETHOLONE (ALLERGAN - FLUOROMETHOLONE 0.1% 
OPHTHALMIC SUSPENSION) AND GENERICS
FML (ALLERGAN - FLUOROMETHOLONE 0.1% OPHTHALMIC 
OINTMENT; OPHTHALMIC SUSPENSION)
FML FORTE (FLUOROMETHOLONE 0.25% OPHTHALMIC 
SUSPENSION)

Fluorometholone is a fluorinated structural 
analogue of progesterone.20 Fluorometholone is 
available in 2 forms: acetate and alcohol deriva-
tives.20 It has been shown that the acetate deriva-
tive improves inflammation at a higher rate com-
pared to the alcohol base.21 The acetate deriva-
tive makes the fluorometholone compound more 
lipophilic, allowing it to more efficiently pene-
trate into tissues.22 

Fluorometholone in the acetate form has been 
compared to prednisolone acetate for efficacy. In 
a pivotal clinical trial, investigators found that 
external ocular inflammation reduction was sta-
tistically equal between prednisolone and fluoro-
metholone acetate.21

Dexamethasone ophthalmic 
MAXIDEX (DEXAMETHASONE 0.1% OPHTHALMIC SUSPENSION)
DEXAMETHASONE SODIUM PHOSPHATE 0.1 % OPHTHALMIC 
SOLUTION
DEXTENZA -DEXAMETHASONE OPHTHALMIC INSERT 0.4MG, 
OCULAR THERAPEUTIX

Dexamethasone is a synthetic glucocorticoid 
structurally related to cortisol.20 Dextenza is an 
intracanalicular insert placed in the punctum and 
delivers dexamethasone to the ocular surface for 
up to 30 days after placement. 

Dexamethasone has been shown to be effec-
tive in controlling inflammation after cataract sur-
gery,23 and Dextenza is approved for the reduc-
tion of inflammation and pain following ophthal-
mic surgery.24 This technology may serve a role in 
treating ocular surface disease when non-compli-
ance with eye drops is a concern.

Generic prednisolone 
drops deliver less 
of the intended 
concentration of 
prednisolone than the 
branded steroid.

See Steroids on page 30
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Loteprednol etabonate ophthalmic
INVELTYS (LOTEPREDNOL ETABONATE 1% OPHTHALMIC 
SUSPENSION)
ALREX (LOTEPREDNOL ETABONATE OPHTHALMIC SUSPENSION 
0.2%)
LOTEMAX (LOTEPREDNOL ETABONATE 0.5% OPHTHALMIC 
GEL, 0.5% OPHTHALMIC OINTMENT, AND 0.5% OPHTHALMIC 
SUSPENSION)
LOTEMAX SM (LOTEPREDNOL ETABONATE 0.38% OPHTHALMIC 
GEL) 
EYSUVIS (LOTEPREDNOL ETABONATE 0.25% OPHTHALMIC 
SUSPENSION, KALA PHARMACEUTICALS)

Loteprednol etabonate was designed as an 
analogue of prednisolone. Loteprednol etabon-
ate stands out from other ophthalmic cortico-
steroids due to its ester at carbon 20 opposed 
to a ketone group. It allows for rapid metabo-
lism after activation and lowers risk of adverse 
effects. Loteprednol etabonate is highly lipophilic, 
which allows increased binding to the glucocor-
ticoid receptor.22

Many alterations to the loteprednol entity have 
taken place since it was introduced in 1998. Ini-
tially, it was available as a 0.5% ophthalmic suspen-
sion. The concentration of loteprednol was reduced 
to 0.2%, and it was approved for ocular allergies 
as Alrex.25 Years later, Bausch + Lomb evolved 
the vehicle that carried the loteprednol molecule 
in Lotemax and created Lotemax Gel, which pro-
vided longer ocular surface residence to facilitate 
greater tissue penetration.26

New delivery mechanisms and changes in par-
ticle size have revolutionized the way topical cor-
ticosteroids are delivered to the ocular surface. 
Lotemax SM is loteprednol 0.38% gel and deliv-
ers a submicron particle size (0.4 µm to 0.6 µm) 
for faster drug dissolution in tears.27 Additionally, 
it offers 2-times greater penetration into the aque-
ous humor compared to its predecessor, Lotemax 
Gel.28 Lotemax SM, similar to Lotemax Gel, has 
a consistent concentration throughout the bottle, 
eliminating the need to shake the bottle prior to 
instillation.29

Inveltys is FDA approved as a twice-daily dos-
ing regimen for postoperative inflammation and 
pain following ocular surgery.8,30 It incorporates a 
nanoparticle drug delivery technology. Nanopar-
ticles 200 nm to 400 nm are mucous penetrating, 
allowing Inveltys to  enhance penetration through 
the mucous barrier on the ocular surface.31

The most recent introduction of topical corti-
costeroid is Eysuvis. This is approved for twice-
daily dosing regimen for up to 2 weeks for the 
treatment of signs and symptoms of dry eye.32,33 
Eyesuvis incorporates mucous-penetrating parti-
cle technology that enhances tissue penetration 
into the cornea and conjunctiva.34

Conclusion
Ophthalmic corticosteroids provide an exceptional 
opportunity to alleviate ocular inflammatory con-
ditions. Understanding these technologies will help 
position them best in the eye care practitioners’ 
treatment armamentarium.
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Associate Editor

T
he coronavirus disease 2019 (COVID-19) 
pandemic is an unprecedented public health 
crisis that has disrupted millions of lives 
globally. 

This “new normal,” in which people’s homes 
have become their office, gym, school, and more, 
has impacted everyone differently. Some, per-
haps, were already telecommuting to work or 
home schooling their children; however, for oth-
ers, this transition has been difficult. 

Take patients with migraines, for example. When 
asked how the COVID-19 pandemic has impacted 
her migraine patients, says Susan Hutchinson, MD, 
a headache specialist and founder of the Orange 
County Migraine & Headache Center in Irvine, 
California, “For about one-third of my migraine 
patients, their migraines are better, one-third are 
worse, and one-third are about the same.”

Increased stress may be part of the 
problem
To further understand just how much the pandemic 
is affecting adults in the United States, the Amer-
ican Psychological Association (APA) adapted its 
annual Stress in America poll into a monthly anal-
ysis of stressors and stress levels. The online sur-
vey was conducted from April 24-May 4, 2020, by 
the Harris Poll on behalf of the APA and included 
3013 US adults ages 18 and older.1 

The findings showed that the average reported 
stress level for US adults related to the COVID-19 
pandemic was 5.9 on a scale of 1-10 (1 meaning 
“little or no stress” and 10 meaning “a great deal 
of stress”). Regarding stress level in general, the 
average reported stress level was 5.4, which marks 
the first significant increase in average reported 
stress among US adults since the survey started 
in 2007, according to the APA. 

These rising stress levels are particularly con-
cerning for patients with migraine, for whom stress 
is a common trigger. According to the Ameri-
can Headache Society, 4 out of 5 patients with 
migraines report stress as a trigger.2 

When asked how her migraine patients were 
managing during the pandemic, says Linda Davis, 
MD, in Mission Viejo, California. “I do think 
(COVID-19) had a negative impact and (that) they’re 
probably suffering from more (migraines) because 
of the stress.” 

One source of stress for patients with migraine 
could be tension in the household related to home 
offices and remote learning. Such changes may 
have forced some adult patients with migraine to 
telecommute for work and/or homeschool their 
children and younger migraine patients to switch 
from in-school learning to homeschooling. 

Millions of families affected
Education Week, an independent news organiza-
tion that provides comprehensive coverage on K-12 
education, tracked pandemic-related U.S. school 
closures. From March 6-May 15, 2020, school clo-
sures impacted as many as 55.1 million students 
in 124,000 public and private schools nationwide 
at the pandemic’s peak.3 

In addition, a significant number of adults 
switched from working at the office to telecom-
muting if their job permitted. According to a Gal-
lup poll conducted from March 30-April 2, 2020, 
62% of employed Americans said they’ve been 
working from home during the pandemic (double 
the number working from home in mid-March).4 

Although working from home offers some bene-
fits, including increased flexibility and time spent 
with loved ones, for some that extra family qual-
ity time may be a source of stress. 

“There is a lot of tension in some households 
with kids, Mom, and Dad home,” Hutchinson says. 

For example, a 12-year-old migraine patient of 
Hutchinson’s presented with headaches that had 
transformed into a refractory pattern. 

“After further discussion with the mother, she 
said the husband, because he is stuck at home all 
day with the daughter, (is) angry,” says Hutchin-
son. “He is angry at the slow internet speed. He 
is just angry at the world, and I think he makes 
his 12-year-old daughter feel like she is somewhat 
responsible.”

The patient was also missing her friends from 
school, so Hutchinson told the patient’s mother, 
“I’m going to do what I can with medication, but 
all the medication in the world isn’t going to be 
able to get your daughter back to an infrequent 
episodic pattern.” 

Hutchinson advised that the family look at the 
their dynamics at home to relieve some of the 
patient’s stress. 

Davis shares a similar example of a patient who 
was doing well with her maintenance medica-
tions for some time, but she developed a migraine 
recently that would not break and came into the 
office for an injection. 

“We were talking about it, and she said that 
what’s been hard for her is normally when she 
gets in these cycles of migraines that she can’t 
break, there’s a reprieve at home. Home is ... her 
safe place (where) she can go lie down, she can 
relax,” says Davis. “But right now, she’s working 
from home, her husband’s working from home, 
the kids are being home-schooled. So suddenly, 
her stress environment is her home.” 

Davis adds that the patient had to get in her car 
and take a drive to find some peace. “It was kind 
of an eye opener. … I think maybe in the begin-
ning, the migraines (were) a little bit less, but as 
time goes on, I think this (new normal) is becom-
ing a trigger for (patients with migraine),” she says.

Learn how to better help your patients with this often debilitating form of headache

See COVID-19 and migraine on page 32
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Pandemic impacts women and men 
differently
Female patients with migraine are a group of 
particular concern during the pandemic. Women 
have migraines three times as often as men, and 
migraine is also one of the leading serious health 
concerns affecting women.5

“I think the women probably are faring worse 
than men because women have children to take 
care of now who maybe had been going to school,” 
says Hutchinson about her female migraine 
patients. “So all of a sudden, they have the school 
responsibilities. Many of them also have careers 
and jobs so they also have work responsibilities.” 

A Kaiser Family Foundation Health Tracking 
Poll conducted March 25-30, 2020, included 1226 
US adults age 18 and older and found a widen-
ing gap between men and women in self-reported 
negative mental health impact from COVID-19.6 

Overall, 53% of women said worry or stress 
related to the COVID-19 pandemic has had a neg-
ative impact on their mental health vs 37% of 
men; this gap widened more among parents of 
children under age 18—with 57% of mothers vs 
32% of fathers reporting their mental health has 
gotten worse during the pandemic.6 

“There have been a lot of articles in the medical 
literature, sort of opinion articles, that (the pan-
demic) is going to set women back quite a bit in 
general because what is going to happen is when 
the fall comes and their kids are not going back to 
school, somebody is going to have to stay home. 
And usually it ends up being the woman,” says 
Davis. “It is going to be a vicious cascade across 
the board because more of the home responsibil-
ities are already still on the women.”

COVID-19 impact on care for patients 
with migraine
Physician practices across the country have had to 
change the way they deliver care to ensure patient 
safety in response to the COVID-19 crisis. 

An April 2020 survey of 842 US physicians con-
ducted by the physician search firm Merritt Haw-
kins, in collaboration with The Physicians Foun-
dation, found that 48% of physicians are treating 
patients through telemedicine. This is a signifi-
cant increase since 2018, when only 18% of phy-
sicians reported using telemedicine.7 

Peter McAllister, MD, medical director at the 
New England Institute for Neurology and Head-
ache and chief medical officer for the New England 
Institute for Clinical Research and Ki Clinical 
Research in Stanford, Connecticut, explains how 
being near the epicenter of COVID-19 cases drasti-
cally changed how he delivered care to his patients 
with migraine. 

“The short answer is, it’s been profound,” he 
says. “Clearly with New York City being the epicen-
ter of the number of cases and number of deaths—
(and) we are just up the road in Connecticut. There 
were a lot of people being quite afraid to go out, 
understandably and quite reasonably.

“We had to make some big decisions at our 
practice. Some practices, neurological practices, 
closed their doors completely and have gone to a 
full telemedicine thing. My perspective was that 
we could probably thread the needle and do it 
safely to be at least partially opened.” 

As now mandated by the CDC for patient safety, 
McAllister and colleagues call all patients the day 
before an appointment to complete a questionnaire 
on potential COVID-19 exposure or infection; the 
questions are repeated upon arrival at the office, 
and temperature is checked. Patients and staff are 
required to wear a mask or other face covering. 

McAllister and his staff also get tested for 
COVID-19 on a weekly basis; half the staff is 
assigned to work from home, and then they rotate. 

“It has decreased the actual number of people, 
our footprint of people, here. So it is actually a bit 
quiet, but I wasn’t going to stop seeing patients 
because I felt that wasn’t the right thing to do,” 
says McAllister. 

Hutchinson has made similar changes to care 
delivery for patients with migraine. 

“We are encouraging everyone to do a virtual 
follow-up,” says Hutchinson. “We do allow people 
to come in ... if they’re not doing well, and some 
people come in for a nerve block. ... We also still 
have patients that come in every 12 weeks for 
Botox ( onabotulinumtoxinA, Allergan) for their 
chronic migraine.” 

Communication with migraine patients is also 
important in delivering quality care during the 
pandemic. Davis and her staff send out weekly 
emails with COVID-19 updates to patients. 

“We get a nice response when we send out our 
emails because they’re pretty objective and infor-
mative. We will get responses saying, ‘Thank you. 
It’s always so calming to hear from you guys and 
get some real information,’ even though we’re very 
clear that we don’t have all of the answers and that 
the testing is not as accurate as we would hope it 
would be,” Davis says. 

The continued uncertainty around when the 
pandemic will “end” can be particularly difficult 
for patients with migraine who like structure. 

“It’s going to be a process though, right? There’s 
still going to be a little stress as things open up 
because you have that uneasiness of, ‘Is it safe?’ 
It’s the new normal, so I think it’ll be gradual, but 
yes, some people’s migraines will get better as 
they feel more comfortable getting back to some 
degree of normalcy,” says Hutchinson.

Until then, communicating with migraine 
patients is important. The pandemic continues 
to evolve, and new information is released nearly 

every day—but there is also a lot of misinforma-
tion that can make it for hard for patients to deci-
pher fact from fiction.8 

“Our weekly emails have been huge,” says Davis. 
“Sometimes it’s hard to be super proactive, but 
that persistent reminder that they need to not dis-
regard other aspects of their health care is very 
important. The persistent reminder that we’re still 
here, even if it’s not physically in the office, we 
have access by phone and technology. That con-
stant ‘Please reach out to us if you have questions 
and concerns on any of your health care issues’ 
is hugely important.” 

If the only communication to the patient base is 
telling them about the office’s COVID-19 protocols, 
patients may get the impression that their physi-
cian is only focusing on COVID-19 and not on other 
important health concerns, including migraine. 

Says Davis: “I think (if you have) some method 
(to communicate)—whether it’s on your website 
or if you have a social media platform that your 
patients look at or you have the ability to mass 
message them—(you) should.”

REFERENCES
1. America Psychological Association. Stress in America™ 
2020. Accessed February 11, 2021. https://www.apa.org/
news/press/releases/stress/2020/report

2. American Headache Society. Living Well with Migraine: 
Behavior and Lifestyle. Available at: Accessed February 11, 
2021. https://americanheadachesociety.org/wp-content/
uploads/2018/05/Behavioral-Infographic_V3_FINAL.pdf

3. Education Week. Map: Coronavirus and School Closures 
in 2019-2020. Accessed February 11, 2021. https://www.
edweek.org/leadership/map-coronavirus-and-school-
closures-in-2019-2020/2020/03

4. Brenan M. U.S. Workers Discovering Affinity for Remote 
Work. Gallup. Accessed February 11, 2021. https://news.
gallup.com/poll/306695/workers-discovering-affinity-
remote-work.aspx

5. Migraine Research Foundation. Migraine is a women’s 
health issue. Accessed February 11, 2021. https://
migraineresearchfoundation.org/about-migraine/migraine-in-
women/

6. Hamel L, Salganicoff A. Is There a Widening Gender Gap 
in Coronavirus Stress? Kaiser Family Foundation. Accessed 
February 11, 2021. https://www.kff.org/policy-watch/is-there-
widening-gender-gap-in-coronavirus-stress/

7. Survey: Physician Practice Patterns Changing As A Result 
Of COVID-19. Merritt Hawkins. Accessed February 11, 2021.
https://www.merritthawkins.com/news-and-insights/media-
room/press/-Physician-Practice-Patterns-Changing-as-a-
Result-of-COVID-19/

8. Halsey G. Dispelling New Myths about Masks (and Shoes). 
PatientCare. Accessed February 11, 202.1 https://www.
patientcareonline.com/view/dispelling-new-myths-about-
masks-and-shoes

COVID-19 and migraine
Continued from page 31

Sydney Jennings is associate editor at Medical Economics®. 
 sjennings@mjhlifesciences.com

FROM THE 
PAGES OF



| PRACTICAL CHAIRSIDE ADVICE

33Marketplace

BILLING SERVICES

PRODUCTS

Akorn pg. 15
WEB: www.MyAkornEyeCare.com

Alcon Vision Care, Systane Covertip
WEB: systane.myalcon.com

Alcon Vision Care, Pataday Cover 4
WEB: www.patadaypro.com

Eyevance Pharmaceuticals, Flarex pgs. 11-12
WEB: www.myflarex.com

Eyevance Pharmaceuticals, Tobradex ST pgs. 19-20 
WEB: www.mytobradexst.com

Eyevance Pharmaceuticals, Zerviate 34, Cover 3 
WEB: www.myzerviate.com

Regeneron Pharmaceuticals Cover 2, 3-4
WEB: www.diabeticretinaldisease.com

Advertisers Index

This index is provided as an additional service. The publisher does not assume any liability for errors or 
omissions.

ADVERTISER PAGE

RECRUITMENT ADVERTISING  
CAN WORK FOR YOU!

Contact me today to place your ad.
JOANNA SHIPPOLI

(440) 891-2615  •  jshippoli@mjhlifesciences.com

http://systane.myalcon.com
https://mask-it-eyepatch.com
https://mask-it-eyepatch.com
https://www.nynab.com


34 Indispensables

Komono releases new 
eyewear designs 

Lee Wisteria is a geometric, sunglass frame, available in pink, tortoise, and black. 
Lens colors include solid brown and rainbow mirror coating. It offers smooth 
curves and a polished finish.

Komono Eyewear is releasing new designs in its Metamorphosis 
collection. The company says it has reworked its classic frames 
and integrated sustainable practices into new designs. The 
Metamorphosis line offers sunglasses, sunglasses accessories, 
optical frames, watches, and even ski goggles. 

Matt Bronze combines strong 
lines and subtle angles to create a 
contemporary pair of sunglasses. 
The solid green lenses are 
available in bronze, lunar 
gray, and black 
turquoise frames.

The PJ Lunar sunglasses 
make a statement with 
oversized temples and 
oval lenses. Available in 
white, orange, and black 
frames with brown, light 
smoke, and solid smoke 
lens options.

The Rex Poppy 
sunglasses feature solid 
smoke lenses with frame 
colors of poppy red, 
mirage gray, and black.

ZERVIATE™ (cetirizine ophthalmic solution) 0.24%
Brief Summary
INDICATIONS AND USAGE 
ZERVIATE (cetirizine ophthalmic solution) 0.24% is a histamine-1 (H1) 
receptor antagonist indicated for treatment of ocular itching associated 
with allergic conjunctivitis.
DOSAGE AND ADMINISTRATION 
Recommended Dosing: Instill one drop of ZERVIATE in each 
affected eye twice daily (approximately 8 hours apart). The single-use 
containers are to be used immediately after opening and can be used 
to dose both eyes. Discard the single-use container and any remaining 
contents after administration. The single-use containers should be 
stored in the original foil pouch until ready to use. 
CONTRAINDICATIONS 
None.
WARNINGS AND PRECAUTIONS 
Contamination of Tip and Solution: As with any eye drop, care 
should be taken not to touch the eyelids or surrounding areas with 
the dropper tip of the bottle or tip of the single-use container to avoid 
injury to the eye and to prevent contaminating the tip and solution. 
Keep the multi-dose bottle closed when not in use. Discard the single-
use container after using in each eye.
Contact Lens Wear: Patients should be advised not to wear a 
contact lens if their eye is red.
ZERVIATE should not be instilled while wearing contact lenses. 
Remove contact lenses prior to instillation of ZERVIATE. The 
preservative in ZERVIATE, benzalkonium chloride, may be absorbed 
by soft contact lenses. Lenses may be reinserted 10 minutes following 
administration of ZERVIATE.
ADVERSE REACTIONS 
Clinical Trials Experience: Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates observed in 
the clinical trial of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates observed 
in practice. 
In 7 clinical trials, patients with allergic conjunctivitis or those at risk of 
developing allergic conjunctivitis received one drop of either cetirizine 
(N=511) or vehicle (N=329) in one or both eyes. The most commonly 
reported adverse reactions occurred in approximately 1%–7% of 
patients treated with either ZERVIATE or vehicle. These reactions were 
ocular hyperemia, instillation site pain, and visual acuity reduced.
USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary  
There were no adequate or well-controlled studies with ZERVIATE in 
pregnant women. Cetirizine should be used in pregnancy only if the 
potential benefit justifies the potential risk to the fetus.
Data  
Animal Data  
Cetirizine was not teratogenic in mice, rats, or rabbits at oral doses 
up to 96, 225, and 135 mg/kg, respectively (approximately 1300, 4930, 
and 7400 times the maximum recommended human ophthalmic dose 
(MRHOD), on a mg/m2 basis).
Lactation 
Risk Summary  
Cetirizine has been reported to be excreted in human breast milk 
following oral administration. Multiple doses of oral dose cetirizine  
(10 mg tablets once daily for 10 days) resulted in systemic levels (Mean 
Cmax = 311 ng/mL) that were 100 times higher than the observed human 
exposure (Mean Cmax = 3.1 ng/mL) following twice daily administration 
of cetirizine ophthalmic solution 0.24% to both eyes for 1 week. 
Comparable bioavailability has been found between the tablet and 
syrup dosage forms. However, it is not known whether the systemic 
absorption resulting from topical ocular administration of ZERVIATE 
could produce detectable quantities in human breast milk.
There is no adequate information regarding the effects of cetirizine 
on breastfed infants, or the effects on milk production to inform risk of 
ZERVIATE to an infant during lactation. The developmental and health 
benefits of breastfeeding should be considered along with the mother’s 
clinical need for ZERVIATE and any potential adverse effects on the 
breastfed child from ZERVIATE.
Pediatric Use: The safety and effectiveness of ZERVIATE has been 
established in pediatric patients two years of age and older. Use of 
ZERVIATE in these pediatric patients is supported by evidence from 
adequate and well-controlled studies of ZERVIATE in pediatric and 
adult patients.
Geriatric Use: No overall differences in safety or effectiveness have 
been observed between elderly and younger patients.
NONCLINICAL TOXICOLOGY 
Carcinogenesis, Mutagenesis, Impairment of Fertility  
Carcinogenicity  
In a 2-year carcinogenicity study in rats, orally administered cetirizine 
was not carcinogenic at dietary doses up to 20 mg/kg (approximately 
550 times the MRHOD, on a mg/m2 basis). In a 2-year carcinogenicity 
study in mice, cetirizine caused an increased incidence of benign 
liver tumors in males at a dietary dose of 16 mg/kg (approximately 
220 times the MRHOD, on a mg/m2 basis). No increase in the 
incidence of liver tumors was observed in mice at a dietary dose of 
4 mg/kg (approximately 55 times the MRHOD, on a mg/m2 basis). 
The clinical significance of these findings during long-term use of 
cetirizine is not known.
Mutagenesis 
Cetirizine was not mutagenic in the Ames test or in an in vivo 
micronucleus test in rats. Cetirizine was not clastogenic in the human 
lymphocyte assay or the mouse lymphoma assay.
Impairment of Fertility 
In a fertility and general reproductive performance study in mice, 
cetirizine did not impair fertility at an oral dose of 64 mg/kg 
(approximately 875 times the MRHOD, on a mg/m2 basis).
PATIENT COUNSELING INFORMATION 
Risk of Contamination: Advise patients not to touch dropper tip to 
eyelids or surrounding areas, as this may contaminate the dropper 
tip and ophthalmic solution. Advise patients to keep the bottle closed 
when not in use. Advise patients to discard single-use containers after 
each use.
Concomitant Use of Contact Lenses: Advise patients not to wear 
contact lenses if their eyes are red. Advise patients that ZERVIATE 
should not be used to treat contact lens–related irritation. Advise 
patients to remove contact lenses prior to instillation of ZERVIATE. The 
preservative in ZERVIATE solution, benzalkonium chloride, may be 
absorbed by soft contact lenses. Lenses may be reinserted 10 minutes 
following administration of ZERVIATE.
Administration: Advise patients that the solution from one single-use 
container is to be used immediately after opening. Advise patients 
that the single-use container can be used to dose both eyes. Discard 
the single-use container and remaining contents immediately after 
administration.
Storage of Single-use Containers:  
Instruct patients to store single-use containers in the original foil pouch 
until ready to use.
Rx Only
Distributed by: Eyevance Pharmaceuticals LLC. Fort Worth, TX 76102

© 2020 Eyevance Pharmaceuticals LLC. All rights reserved. 
ZERVIATE™ is a trademark of Eyevance Pharmaceuticals LLC.
ZER-04-20-MS-44



NO PAZEO*? 
NO PROBLEM!

Choose the topical prescription 
treatment that delivers the 
proven power of cetirizine 
(active ingredient in ZYRTEC*)1

•  Provides fast-acting, long-lasting relief 
that lubricates with every drop2,3

•  Covered on most commercial and 
Medicare Part D plans

© 2021 Eyevance Pharmaceuticals LLC. All rights reserved.
ZERVIATE® is a registered trademark and HYDRELLA™ is a trademark of Eyevance Pharmaceuticals LLC.
*All other trademarks are the property of their respective owners.   ZER-21-AD-106-02

INDICATIONS AND USAGE 
ZERVIATE® (cetirizine ophthalmic solution) 0.24% is a 
histamine-1 (H1) receptor antagonist indicated for treatment 
of ocular itching associated with allergic conjunctivitis. 
IMPORTANT SAFETY INFORMATION 
ADVERSE REACTIONS 
The most commonly reported adverse reactions occurred 
in approximately (1%-7%) of patients treated with either
ZERVIATE or vehicle. These reactions were ocular hyperemia, 
instillation site pain, and visual acuity reduced.
Please see brief summary of Full Prescribing Information 
on the adjacent page.
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•  Provides fast-acting, long-lasting relief 
that lubricates with every drop2,3

•  Covered on most commercial and 
Medicare Part D plans

Available by 
prescription only 

Formulated with HYDRELLA™ for comfort.1
Visit MyZERVIATE.com for more information.

For ocular itch associated 
with allergic conjunctivitis

INITIATE 
ZERVIATE®
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Pazeo® has become 
Pataday® Once Daily Relief 

Extra Strength

Visit patadaypro.com© 2020 Alcon Inc.   12/20    US-PTD-2000164

Recommend to your patients 
for all day and night eye allergy itch relief.
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Strength Pazeo®

Available OTC
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