
By Cheryl Guttman Krader, BS Pharm;  
Reviewed by Alvin Luk, PhD, MBA, CCRA

RESULTS FROM TWO investigator-initiated 
studies demonstrate that a single intravitreal injec-
tion of rAAV2-ND4 (Neurophth Therapeutics Inc.) is 
associated with long-term safety and durable efficacy 
for improving vision in patients with Leber heredi-
tary optic neuropathy (LHON), according to Alvin 
Luk, PhD, MBA, CCRA.

The research is comprised of a single center study 
including 9 patients followed for 75 to 90 months 
and a multicenter, international trial including 159 
patients followed for up to 12 months, with observa-
tion ongoing. 

Across the entire cohort, there were no serious or 
severe adverse events, and efficacy data showed that 
a majority of patients benefited with significant and 
sustained improvement in BCVA.

“LHON is a rare inherited visual disorder that leads to 
bilateral vision loss and for which there is currently no 
effective treatment,” said Luk. “These 2 studies contain 
the largest and longest follow-up of patients treated with 
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An ophthalmologist details how the COVID-19 crisis has helped him focus on essentials

By Lynda Charters; Reviewed by 
John P. Berdahl, MD

GETTING A PUPPY, taking a walk 
with your spouse, learning to play the 
guitar—those all sound simple and nor-
mal enough. 

And they are. 
Ironically, finally choosing to engage 

in those activities, appreciate their com-
bined simplicity and complexity, and inte-
grate them into a lifestyle sometimes 
takes a catastrophe.

That’s how it was for John P. Berdahl, 
MD, who found the arrival of the corona-

virus disease 2019 (COVID-19) pandemic 
to be life-altering in a few positive ways. 

S L O W I N G  D O W N
With less to do at work and the aver-
age practice backing down to about 10% 
of normal, there was time to get off the 
treadmill of demanding, even if enjoy-
able, tasks. 

“It took a pandemic for me to walk 
daily with my wife,” he said. “The hour 
that we spend connecting with each other 
with no electronics is probably the single 
biggest grounding factor.” 

The downtime allowed him to recog-

nize his unidimensionality—his focus on 
ophthalmology: He was proficient in his 
work but in nothing else. “There is much 
more to being human than being oriented 
toward 1 thing,” Berdahl said. 

A P P L Y I N G  G U I D I N G 
P R I N C I P L E S

The laws that govern the world were not 
designed with a pandemic in mind, Ber-
dahl pointed out, and many have gone 
by the boards. 

As a result of the pandemic, he now 
adheres to 3 guiding principles. 

Continues on page 18: Pandemic

Research shows promising 
results for LHON gene therapy
Intravitreal injection offers safety, efficacy, and improved vision in patients
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(FIGURE 1)   Immunofluorescence Detection of the Expression of Human 
ND4 in Rabbit RGC Layer. (Photo courtesy of Alvin Luk, PhD, MBA, CCRA)
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By Cheryl Guttman Krader, BS Pharm;  
Reviewed by Alvin Luk, PhD, MBA, CCRA

RESULTS FROM TWO investigator-initiated 
studies demonstrate that a single intravitreal injec-
tion of rAAV2-ND4 (Neurophth Therapeutics Inc.) is 
associated with long-term safety and durable efficacy 
for improving vision in patients with Leber heredi-
tary optic neuropathy (LHON), according to Alvin 
Luk, PhD, MBA, CCRA.

The research is comprised of a single center study 
including 9 patients followed for 75 to 90 months 
and a multicenter, international trial including 159 
patients followed for up to 12 months, with observa-
tion ongoing. 

Across the entire cohort, there were no serious or 
severe adverse events, and efficacy data showed that 
a majority of patients benefited with significant and 
sustained improvement in BCVA.

“LHON is a rare inherited visual disorder that leads to 
bilateral vision loss and for which there is currently no 
effective treatment,” said Luk. “These 2 studies contain 
the largest and longest follow-up of patients treated with 
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An ophthalmologist details how the COVID-19 crisis has helped him focus on essentials

By Lynda Charters; Reviewed by 
John P. Berdahl, MD

GETTING A PUPPY, taking a walk 
with your spouse, learning to play the 
guitar—those all sound simple and nor-
mal enough. 

And they are. 
Ironically, finally choosing to engage 

in those activities, appreciate their com-
bined simplicity and complexity, and inte-
grate them into a lifestyle sometimes 
takes a catastrophe.

That’s how it was for John P. Berdahl, 
MD, who found the arrival of the corona-

virus disease 2019 (COVID-19) pandemic 
to be life-altering in a few positive ways. 

S L O W I N G  D O W N
With less to do at work and the aver-
age practice backing down to about 10% 
of normal, there was time to get off the 
treadmill of demanding, even if enjoy-
able, tasks. 

“It took a pandemic for me to walk 
daily with my wife,” he said. “The hour 
that we spend connecting with each other 
with no electronics is probably the single 
biggest grounding factor.” 

The downtime allowed him to recog-

nize his unidimensionality—his focus on 
ophthalmology: He was proficient in his 
work but in nothing else. “There is much 
more to being human than being oriented 
toward 1 thing,” Berdahl said. 

A P P L Y I N G  G U I D I N G 
P R I N C I P L E S

The laws that govern the world were not 
designed with a pandemic in mind, Ber-
dahl pointed out, and many have gone 
by the boards. 

As a result of the pandemic, he now 
adheres to 3 guiding principles. 
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By Cheryl Guttman Krader, BS Pharm;  
Reviewed by Alvin Luk, PhD, MBA, CCRA

RESULTS FROM TWO investigator-initiated 
studies demonstrate that a single intravitreal injec-
tion of rAAV2-ND4 (Neurophth Therapeutics Inc.) is 
associated with long-term safety and durable efficacy 
for improving vision in patients with Leber heredi-
tary optic neuropathy (LHON), according to Alvin 
Luk, PhD, MBA, CCRA.

The research is comprised of a single center study 
including 9 patients followed for 75 to 90 months 
and a multicenter, international trial including 159 
patients followed for up to 12 months, with observa-
tion ongoing. 

Across the entire cohort, there were no serious or 
severe adverse events, and efficacy data showed that 
a majority of patients benefited with significant and 
sustained improvement in BCVA.

“LHON is a rare inherited visual disorder that leads to 
bilateral vision loss and for which there is currently no 
effective treatment,” said Luk. “These 2 studies contain 
the largest and longest follow-up of patients treated with 
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An ophthalmologist details how the COVID-19 crisis has helped him focus on essentials

By Lynda Charters; Reviewed by 
John P. Berdahl, MD

GETTING A PUPPY, taking a walk 
with your spouse, learning to play the 
guitar—those all sound simple and nor-
mal enough. 

And they are. 
Ironically, finally choosing to engage 

in those activities, appreciate their com-
bined simplicity and complexity, and inte-
grate them into a lifestyle sometimes 
takes a catastrophe.

That’s how it was for John P. Berdahl, 
MD, who found the arrival of the corona-

virus disease 2019 (COVID-19) pandemic 
to be life-altering in a few positive ways. 

S L O W I N G  D O W N
With less to do at work and the aver-
age practice backing down to about 10% 
of normal, there was time to get off the 
treadmill of demanding, even if enjoy-
able, tasks. 

“It took a pandemic for me to walk 
daily with my wife,” he said. “The hour 
that we spend connecting with each other 
with no electronics is probably the single 
biggest grounding factor.” 

The downtime allowed him to recog-

nize his unidimensionality—his focus on 
ophthalmology: He was proficient in his 
work but in nothing else. “There is much 
more to being human than being oriented 
toward 1 thing,” Berdahl said. 

A P P L Y I N G  G U I D I N G 
P R I N C I P L E S

The laws that govern the world were not 
designed with a pandemic in mind, Ber-
dahl pointed out, and many have gone 
by the boards. 

As a result of the pandemic, he now 
adheres to 3 guiding principles. 
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(FIGURE 1)   Immunofluorescence Detection of the Expression of Human 
ND4 in Rabbit RGC Layer. (Photo courtesy of Alvin Luk, PhD, MBA, CCRA)
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Precipitation may occur if drugs containing thimerosal 

are used concomitantly with XELPROS. If such drugs 

are used, they should be administered at least  

5 minutes apart.
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Pregnancy 
Pregnancy Category C 

Reproduction studies have been performed in rats and 

rabbits. In rabbits, an incidence of 4 of 16 dams had 

no viable fetuses at a dose that was approximately 

80 times the maximum human dose, and the highest 

nonembryocidal dose in rabbits was approximately 

15 times the maximum human dose. There are no 

adequate and well-controlled studies in pregnant women. 

XELPROS should be used during pregnancy only if the 

potential benefit justifies the potential risk to the fetus.

Nursing Mothers 
It is not known whether latanoprost or its metabolites 

are excreted in human milk. Because many drugs are 

excreted in human milk, caution should be exercised 

when XELPROS is administered to a nursing woman.

Pediatric Use 
Safety and effectiveness in pediatric patients have not 

been established.

Geriatric Use 
No overall differences in safety or effectiveness have 

been observed between elderly and younger patients.

PATIENT COUNSELING INFORMATION 
Potential for Pigmentation 
Advise patients about the potential for increased brown 

pigmentation of the iris, which may be permanent. 

Patients should also be informed about the possibility 

of eyelid skin darkening, which may be reversible after 
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Potential for Eyelash Changes 
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XELPROS. These changes may result in a disparity 
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number of eyelashes or vellus hairs, and/or direction of 

eyelash growth. Eyelash changes are usually reversible 

upon discontinuation of treatment.

Handling the Container 
Instruct patients to avoid allowing the tip of the 

dispensing container to contact the eye or surrounding 

structures because this could cause the tip to become 

contaminated by common bacteria known to cause 

ocular infections. Serious damage to the eye and 

subsequent loss of vision may result from using 

contaminated emulsions.

When to Seek Physician Advice 
Advise patients that if they develop an intercurrent 

ocular condition (eg, trauma or infection) or have ocular 

surgery, or develop any ocular reactions, particularly 

conjunctivitis and eyelid reactions, they should 

immediately seek their physician’s advice concerning 

the continued use of the multiple-dose container.

Use with Contact Lenses 
Advise patients that contact lenses should be removed 

prior to administration of the emulsion. Lenses may be 

reinserted 15 minutes following administration  

of XELPROS.

Use with Other Ophthalmic Drugs 
Advise patients that if more than one topical 

ophthalmic drug is being used, the drugs should be 

administered at least 5 minutes apart.

Rx Only 
Distributed by: Sun Pharmaceutical Industries, Inc.  

Cranbury, NJ 08512

Brief Summary of Prescribing Information for XELPROS™ 
(latanoprost ophthalmic emulsion) 0.005%,  
for topical ophthalmic use 

XELPROS™ (latanoprost ophthalmic emulsion) 0.005%  
See package insert for Full Prescribing Information.

INDICATIONS AND USAGE 
XELPROS is indicated for the reduction of elevated 

intraocular pressure (IOP) in patients with open-angle 

glaucoma or ocular hypertension.

CONTRAINDICATIONS 
Known hypersensitivity to latanoprost, or any other 

ingredients in this product.

WARNINGS AND PRECAUTIONS 
Pigmentation 
XELPROS may cause changes to pigmented 

tissues. The most frequently reported changes are 

increased pigmentation of the iris, periorbital tissue 

(eyelid), and eyelashes. Pigmentation is expected to 

increase as long as XELPROS is administered. After 

discontinuation of XELPROS, iris pigmentation is 

likely to be permanent. Patients who receive treatment 

should be informed of the possibility of increased 

pigmentation. The long-term effects of increased 

pigmentation are not known. 

Eyelash Changes 
XELPROS may gradually change eyelashes and vellus 

hair in the treated eye, including increased length, 

thickness, pigmentation, and number of lashes. The 

changes are usually reversible upon discontinuation  

of treatment.

Intraocular Inflammation 
XELPROS should be used with caution in patients with 

a history of intraocular inflammation (iritis/uveitis) and 

should generally not be used in patients with active 

intraocular inflammation.

Macular Edema 
XELPROS should be used with caution in aphakic 

patients, in pseudophakic patients with a torn 

posterior lens capsule, or in patients with known risk 

factors for macular edema.

Herpetic Keratitis 
XELPROS should be used with caution in patients 

with a history of herpetic keratitis. XELPROS should 

be avoided in cases of active herpes simplex keratitis 

because inflammation may be exacerbated.

Bacterial Keratitis 
There have been reports of bacterial keratitis 

associated with the use of multiple-dose containers  
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Use with Contact Lenses 
Contact lenses should be removed prior to 

administration of XELPROS and may be reinserted  

15 minutes following administration.

ADVERSE REACTIONS 

Clinical Trials Experience 
Because clinical trials are conducted under widely 

varying conditions, adverse reaction rates observed 

in the clinical studies of a drug cannot be directly 

compared to rates in the clinical studies of another  

drug and may not reflect the rates observed in  

clinical practice.

Across multiple clinical trials conducted with 

XELPROS, the most frequently reported ocular adverse 

reactions were eye pain/stinging upon instillation and 

ocular hyperemia, reported in 55% and 41% of patients 

treated with XELPROS, respectively. Other adverse 

reactions reported (incidence ≥5%) were conjunctival 

hyperemia, eye discharge, growth of eyelashes, 

and eyelash thickening. Less than 1% of patients 

discontinued therapy because of intolerance to the  

eye pain/stinging or to the ocular hyperemia.
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By Cheryl Guttman Krader, BS Pharm;  
Reviewed by Alvin Luk, PhD, MBA, CCRA

RESULTS FROM TWO investigator-initiated 
studies demonstrate that a single intravitreal injec-
tion of rAAV2-ND4 (Neurophth Therapeutics Inc.) is 
associated with long-term safety and durable efficacy 
for improving vision in patients with Leber heredi-
tary optic neuropathy (LHON), according to Alvin 
Luk, PhD, MBA, CCRA.

The research is comprised of a single center study 
including 9 patients followed for 75 to 90 months 
and a multicenter, international trial including 159 
patients followed for up to 12 months, with observa-
tion ongoing. 

Across the entire cohort, there were no serious or 
severe adverse events, and efficacy data showed that 
a majority of patients benefited with significant and 
sustained improvement in BCVA.

“LHON is a rare inherited visual disorder that leads to 
bilateral vision loss and for which there is currently no 
effective treatment,” said Luk. “These 2 studies contain 
the largest and longest follow-up of patients treated with 
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An ophthalmologist details how the COVID-19 crisis has helped him focus on essentials

By Lynda Charters; Reviewed by 
John P. Berdahl, MD

GETTING A PUPPY, taking a walk 
with your spouse, learning to play the 
guitar—those all sound simple and nor-
mal enough. 

And they are. 
Ironically, finally choosing to engage 

in those activities, appreciate their com-
bined simplicity and complexity, and inte-
grate them into a lifestyle sometimes 
takes a catastrophe.

That’s how it was for John P. Berdahl, 
MD, who found the arrival of the corona-

virus disease 2019 (COVID-19) pandemic 
to be life-altering in a few positive ways. 

S L O W I N G  D O W N
With less to do at work and the aver-
age practice backing down to about 10% 
of normal, there was time to get off the 
treadmill of demanding, even if enjoy-
able, tasks. 

“It took a pandemic for me to walk 
daily with my wife,” he said. “The hour 
that we spend connecting with each other 
with no electronics is probably the single 
biggest grounding factor.” 

The downtime allowed him to recog-

nize his unidimensionality—his focus on 
ophthalmology: He was proficient in his 
work but in nothing else. “There is much 
more to being human than being oriented 
toward 1 thing,” Berdahl said. 

A P P L Y I N G  G U I D I N G 
P R I N C I P L E S

The laws that govern the world were not 
designed with a pandemic in mind, Ber-
dahl pointed out, and many have gone 
by the boards. 

As a result of the pandemic, he now 
adheres to 3 guiding principles. 

Continues on page 18: Pandemic

Research shows promising 
results for LHON gene therapy
Intravitreal injection offers safety, efficacy, and improved vision in patients

GENE THERAPY

(FIGURE 1)   Immunofluorescence Detection of the Expression of Human 
ND4 in Rabbit RGC Layer. (Photo courtesy of Alvin Luk, PhD, MBA, CCRA)
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By Cheryl Guttman Krader, BS Pharm;  
Reviewed by Alvin Luk, PhD, MBA, CCRA

RESULTS FROM TWO investigator-initiated 
studies demonstrate that a single intravitreal injec-
tion of rAAV2-ND4 (Neurophth Therapeutics Inc.) is 
associated with long-term safety and durable efficacy 
for improving vision in patients with Leber heredi-
tary optic neuropathy (LHON), according to Alvin 
Luk, PhD, MBA, CCRA.

The research is comprised of a single center study 
including 9 patients followed for 75 to 90 months 
and a multicenter, international trial including 159 
patients followed for up to 12 months, with observa-
tion ongoing. 

Across the entire cohort, there were no serious or 
severe adverse events, and efficacy data showed that 
a majority of patients benefited with significant and 
sustained improvement in BCVA.

“LHON is a rare inherited visual disorder that leads to 
bilateral vision loss and for which there is currently no 
effective treatment,” said Luk. “These 2 studies contain 
the largest and longest follow-up of patients treated with 
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An ophthalmologist details how the COVID-19 crisis has helped him focus on essentials

By Lynda Charters; Reviewed by 
John P. Berdahl, MD

GETTING A PUPPY, taking a walk 
with your spouse, learning to play the 
guitar—those all sound simple and nor-
mal enough. 

And they are. 
Ironically, finally choosing to engage 

in those activities, appreciate their com-
bined simplicity and complexity, and inte-
grate them into a lifestyle sometimes 
takes a catastrophe.

That’s how it was for John P. Berdahl, 
MD, who found the arrival of the corona-

virus disease 2019 (COVID-19) pandemic 
to be life-altering in a few positive ways. 

S L O W I N G  D O W N
With less to do at work and the aver-
age practice backing down to about 10% 
of normal, there was time to get off the 
treadmill of demanding, even if enjoy-
able, tasks. 

“It took a pandemic for me to walk 
daily with my wife,” he said. “The hour 
that we spend connecting with each other 
with no electronics is probably the single 
biggest grounding factor.” 

The downtime allowed him to recog-

nize his unidimensionality—his focus on 
ophthalmology: He was proficient in his 
work but in nothing else. “There is much 
more to being human than being oriented 
toward 1 thing,” Berdahl said. 

A P P L Y I N G  G U I D I N G 
P R I N C I P L E S

The laws that govern the world were not 
designed with a pandemic in mind, Ber-
dahl pointed out, and many have gone 
by the boards. 

As a result of the pandemic, he now 
adheres to 3 guiding principles. 

Continues on page 18: Pandemic
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results for LHON gene therapy
Intravitreal injection offers safety, efficacy, and improved vision in patients
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(FIGURE 1)   Immunofluorescence Detection of the Expression of Human 
ND4 in Rabbit RGC Layer. (Photo courtesy of Alvin Luk, PhD, MBA, CCRA)
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INDICATION
DEXTENZA is a corticosteroid indicated for the treatment of 
ocular inflammation and pain following ophthalmic surgery.  

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
DEXTENZA is contraindicated in patients with active corneal, 
conjunctival or canalicular infections, including epithelial 
herpes simplex keratitis (dendritic keratitis), vaccinia, 
varicella; mycobacterial infections; fungal diseases of the 
eye, and dacryocystitis. 

WARNINGS AND PRECAUTIONS
Prolonged use of corticosteroids may result in glaucoma 
with damage to the optic nerve, defects in visual acuity and 
fields of vision. Steroids should be used with caution in 
the presence of glaucoma. Intraocular pressure should be 
monitored during treatment.
Corticosteroids may suppress the host response and thus 
increase the hazard for secondary ocular infections. In acute 
purulent conditions, steroids may mask infection and enhance 
existing infection.

Use of ocular steroids may prolong the course and may 
exacerbate the severity of many viral infections of the eye 
(including herpes simplex).
Fungus invasion must be considered in any persistent corneal 
ulceration where a steroid has been used or is in use. Fungal 
culture should be taken when appropriate.
Use of steroids after cataract surgery may delay healing and 
increase the incidence of bleb formation. 

ADVERSE REACTIONS
The most common ocular adverse reactions that  
occurred in patients treated with DEXTENZA were: anterior 
chamber inflammation including iritis and iridocyclitis (10%); 
intraocular pressure increased (6%); visual acuity reduced 
(2%); cystoid macular edema (1%); corneal edema (1%);  
eye pain (1%) and conjunctival hyperemia (1%).
The most common non-ocular adverse reaction that occurred 
in patients treated with DEXTENZA was headache (1%).
Please see brief summary of full Prescribing Information 
on adjacent page.

References: 1. Sawhney AS, Jarrett P, Bassett M, Blizzard C, inventors; Incept, LLC, assignee. Drug delivery through 
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DELIVERING SUSTAINED STEROID COVERAGE, 
FOR A HANDS-FREE POST-OP EXPERIENCE.1,2

DEXTENZA is designed to:
 •  Allow for physician-controlled administration1

 •  Provide preservative-free, sustained coverage for up to 30 days2

BRIEF SUMMARY: Please see the 
DEXTENZA Package Insert for full 
prescribing information for DEXTENZA 
(06/2019)

1 INDICATIONS AND USAGE
DEXTENZA® (dexamethasone ophthalmic 
insert) is a corticosteroid indicated for the 
treatment of ocular inflammation and pain 
following ophthalmic surgery.

4 CONTRAINDICATIONS
DEXTENZA is contraindicated in patients with 
active corneal, conjunctival or canalicular 
infections, including epithelial herpes simplex 
keratitis (dendritic keratitis), vaccinia, 
varicella; mycobacterial infections; fungal 
diseases of the eye, and dacryocystitis.

5 WARNINGS AND PRECAUTIONS

5.1 Intraocular Pressure Increase
Prolonged use of corticosteroids may result 
in glaucoma with damage to the optic nerve, 
defects in visual acuity and fields of vision. 
Steroids should be used with caution in the 
presence of glaucoma. Intraocular pressure 
should be monitored during the course of  
the treatment.

5.2 Bacterial Infection
Corticosteroids may suppress the host 
response and thus increase the hazard  
for secondary ocular infections. In acute 
purulent conditions, steroids may mask 
infection and enhance existing infection  
[see Contraindications (4)].

5.3 Viral Infections
Use of ocular steroids may prolong the 
course and may exacerbate the severity of 
many viral infections of the eye (including 
herpes simplex) [see Contraindications (4)].

5.4 Fungal Infections
Fungus invasion must be considered in any 
persistent corneal ulceration where a steroid 
has been used or is in use. Fungal culture 
should be taken when appropriate [see 
Contraindications (4)].

5.5 Delayed Healing
The use of steroids after cataract surgery 
may delay healing and increase the incidence 
of bleb formation.

6 ADVERSE REACTIONS
The following serious adverse reactions are 
described elsewhere in the labeling:

 •  Intraocular Pressure Increase [see 
Warnings and Precautions (5.1)]

 •  Bacterial Infection [see Warnings and 
Precautions (5.2)]

 •  Viral Infection [see Warnings and 
Precautions (5.3)]

 •  Fungal Infection [see Warnings and 
Precautions (5.4)]

 •  Delayed Healing [see Warnings and 
Precautions (5.5)]

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 
the clinical trials of another drug and may 
not reflect the rates observed in practice. 
Adverse reactions associated with ophthalmic 
steroids include elevated intraocular 
pressure, which may be associated with optic 
nerve damage, visual acuity and field defects, 
posterior subcapsular cataract formation; 
delayed wound healing; secondary ocular 
infection from pathogens including herpes 
simplex, and perforation of the globe where 
there is thinning of the cornea or sclera [see 
Warnings and Precautions (5)]. 

DEXTENZA was studied in four randomized, 
vehicle-controlled studies (n = 567). The 
mean age of the population was 68 years 

(range 35 to 87 years), 59% were female, 
and 83% were white. Forty-seven percent 
had brown iris color and 30% had blue iris 
color. The most common ocular adverse 
reactions that occurred in patients treated 
with DEXTENZA were: anterior chamber 
inflammation including iritis and iridocyclitis 
(10%); intraocular pressure increased (6%); 
visual acuity reduced (2%); cystoid macular 
edema (1%); corneal edema (1%); eye pain 
(1%) and conjunctival hyperemia (1%). 

The most common non-ocular adverse 
reaction that occurred in patients treated 
with DEXTENZA was headache (1%).

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Risk Summary
There are no adequate or well-controlled 
studies with DEXTENZA in pregnant women 
to inform a drug-associated risk for major 
birth defects and miscarriage. In animal 
reproduction studies, administration of topical 
ocular dexamethasone to pregnant mice 
and rabbits during organogenesis produced 
embryofetal lethality, cleft palate and multiple 
visceral malformations  
[see Animal Data].

Data
Animal Data
Topical ocular administration of 0.15% 
dexamethasone (0.75 mg/kg/day) on 
gestational days 10 to 13 produced 
embryofetal lethality and a high incidence 
of cleft palate in a mouse study. A daily 
dose of 0.75 mg/kg/day in the mouse is 
approximately 5 times the entire dose of 
dexamethasone in the DEXTENZA product, 
on a mg/m2 basis. In a rabbit study, 
topical ocular administration of 0.1% 
dexamethasone throughout organogenesis 
(0.36 mg /day, on gestational day 6 followed 
by 0.24 mg/day on gestational days 7-18) 
produced intestinal anomalies, intestinal 
aplasia, gastroschisis and hypoplastic 
kidneys. A daily dose of 0.24 mg/day is 
approximately 6 times the entire dose of 
dexamethasone in the DEXTENZA product,  
on a mg/m2 basis.

8.2 Lactation
Systemically administered corticosteroids 
appear in human milk and could suppress 
growth and interfere with endogenous 
corticosteroid production; however the 
systemic concentration of dexamethasone 
following administration of DEXTENZA is low 
[see Clinical Pharmacology (12.3)]. There 
is no information regarding the presence of 
DEXTENZA in human milk, the effects of the 
drug on the breastfed infant or the effects 
of the drug on milk production to inform risk 
of DEXTENZA to an infant during lactation. 
The developmental and health benefits of 
breastfeeding should be considered along 
with the mother’s clinical need for DEXTENZA 
and any potential adverse effects on the 
breastfed child from DEXTENZA.

8.4 Pediatric Use
Safety and effectiveness in pediatric patients 
have not been established.

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

17 PATIENT COUNSELING INFORMATION
Advise patients to consult their surgeon if 
pain, redness, or itching develops.
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WELCOME TO THIS 
ISSUE of Ophthalmology Times.®  
As we enter the dog days of August, 
ophthalmology continues to focus 
on the continuing coronavirus dis-
ease 2019 (COVID-19) pandemic, 
with several key states in the spot-
light as cases increase. The latest 
coverage is available online at Oph-
thalmologyTimes.com/Coronavirus.

Gene therapy is in the cover spot-
light in this issue of Ophthalmol-
ogy Times.®  Alvin Luk, PhD, MBA, 
CCRA, focuses on a study that 
shows promising results for an intra-
vitreal injection as gene therapy for 
Leber hereditary optic neuropathy 
(LHON).

Also on the cover of this issue, 
John P. Berdahl, MD, details how 
the COVID-19 pandemic prompted 
him to reprioritize his life. As a 
result, he has found that taking time 
with family and the team, providing 
expertise to patients, and creating 
a viable business is more important 
than maximizing the bottom line.

The special section in this issue 
focuses on the latest therapies for 
diabetic eye disease. Dilraj S. Gre-
wal, MD, focuses on research that 
can help ophthalmologists treating 
patients with macular edema result-
ing from retinal vein occlusion. 

Charles C. Wykoff, MD, PhD, 
details the impact of aflibercept 
on retinal nonperfusion in dia-
betic macular edema. According to 
Wykoff, this data shows that afliber-
cept is an option to laser in patients 
with diabetic macular edema.

How can we improve our prac-
tices? Are you considering working 
with an optometrist? Could sharing 
postoperative care lead to a better 
work-life balance for ophthalmolo-
gists? Devesh Varma, MD, FRCPC, 
and Steve A. Arshinoff, MD, FRCSC, 
offer two different perspectives in 
our surgery section.

Imaging continues to offer inno-
vations that can lead to improved 
results for patients. Maria S. 
Romero, MD, details a study in 
which spectral-domain optical 

coherence tomography imaging per-
formed as part of the preoperative 
evaluation identified a previously 
undiagnosed macular abnormality 
in 27 of 42 eyes scheduled for cata-
ract surgery.

Device technology is offering 
leaps forward for ophthalmolo-
gists. Roberto Pinelli, MD, explains 
how modulated light can offer a 
novel valid therapeutic approach for 
dry AMD, which may facilitate the 
repair of damaged tissues in the ret-
ina and promote the survival and 
function of epithelial cells within 
the retinal pigmented epithelium.

Our clinical diagnosis coverage 
examines thyroid eye disease. Yao 
Wang, MD, points out that the dis-
ease is not limited to visual impair-
ment. It has major effects on qual-
ity of life and mental health.  It 
offers insight on the disease’s 
impact on patients. 

Therapeutics also continue to 
deliver promising new options for 
ophthalmologists to consider. Scott 
E. LaBorwit, MD, details some peri-
operative medications that can elim-
inate postoperative drops following 
cataract surgery. These therapeutics 
can reduce the treatment burden for 
your patients. 

Alanna D. Nattis, DO, FAAO, 
focuses on another therapeutic inno-
vation: An artificial tear based on 
nanodroplet technology that could 
improve content lens comfort in 
patients. She explains that drop 
technology has resulted in improved 
signs and symptoms of dry eye in 
contact lens wearers.

We also offer insight from 
experts, who review the state of 
age-related macular degeneration in 
2020. Caroline R. Baumal, MD, and 
David Eichenbaum, MD, explain 
how the next step in the retina rev-
olution involves developing new 
agents with increased durability.

As the dog days of August heat 
up, our team will continue to pro-
vide you details on the latest inno-
vations and cutting-edge advance-
ments in ophthalmology. ■

The dog days of 
August are here!
Mike Hennessy Sr, Chairman and founder of Ophthalmology Times®’  
parent company, MJH Life Sciences™

BRIEF SUMMARY: Please see the 
DEXTENZA Package Insert for full 
prescribing information for DEXTENZA 
(06/2019)

1 INDICATIONS AND USAGE
DEXTENZA® (dexamethasone ophthalmic 
insert) is a corticosteroid indicated for the 
treatment of ocular inflammation and pain 
following ophthalmic surgery.

4 CONTRAINDICATIONS
DEXTENZA is contraindicated in patients with 
active corneal, conjunctival or canalicular 
infections, including epithelial herpes simplex 
keratitis (dendritic keratitis), vaccinia, 
varicella; mycobacterial infections; fungal 
diseases of the eye, and dacryocystitis.

5 WARNINGS AND PRECAUTIONS

5.1 Intraocular Pressure Increase
Prolonged use of corticosteroids may result 
in glaucoma with damage to the optic nerve, 
defects in visual acuity and fields of vision. 
Steroids should be used with caution in the 
presence of glaucoma. Intraocular pressure 
should be monitored during the course of  
the treatment.

5.2 Bacterial Infection
Corticosteroids may suppress the host 
response and thus increase the hazard  
for secondary ocular infections. In acute 
purulent conditions, steroids may mask 
infection and enhance existing infection  
[see Contraindications (4)].

5.3 Viral Infections
Use of ocular steroids may prolong the 
course and may exacerbate the severity of 
many viral infections of the eye (including 
herpes simplex) [see Contraindications (4)].

5.4 Fungal Infections
Fungus invasion must be considered in any 
persistent corneal ulceration where a steroid 
has been used or is in use. Fungal culture 
should be taken when appropriate [see 
Contraindications (4)].

5.5 Delayed Healing
The use of steroids after cataract surgery 
may delay healing and increase the incidence 
of bleb formation.

6 ADVERSE REACTIONS
The following serious adverse reactions are 
described elsewhere in the labeling:

 •  Intraocular Pressure Increase [see 
Warnings and Precautions (5.1)]

 •  Bacterial Infection [see Warnings and 
Precautions (5.2)]

 •  Viral Infection [see Warnings and 
Precautions (5.3)]

 •  Fungal Infection [see Warnings and 
Precautions (5.4)]

 •  Delayed Healing [see Warnings and 
Precautions (5.5)]

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 
the clinical trials of another drug and may 
not reflect the rates observed in practice. 
Adverse reactions associated with ophthalmic 
steroids include elevated intraocular 
pressure, which may be associated with optic 
nerve damage, visual acuity and field defects, 
posterior subcapsular cataract formation; 
delayed wound healing; secondary ocular 
infection from pathogens including herpes 
simplex, and perforation of the globe where 
there is thinning of the cornea or sclera [see 
Warnings and Precautions (5)]. 

DEXTENZA was studied in four randomized, 
vehicle-controlled studies (n = 567). The 
mean age of the population was 68 years 

(range 35 to 87 years), 59% were female, 
and 83% were white. Forty-seven percent 
had brown iris color and 30% had blue iris 
color. The most common ocular adverse 
reactions that occurred in patients treated 
with DEXTENZA were: anterior chamber 
inflammation including iritis and iridocyclitis 
(10%); intraocular pressure increased (6%); 
visual acuity reduced (2%); cystoid macular 
edema (1%); corneal edema (1%); eye pain 
(1%) and conjunctival hyperemia (1%). 

The most common non-ocular adverse 
reaction that occurred in patients treated 
with DEXTENZA was headache (1%).

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Risk Summary
There are no adequate or well-controlled 
studies with DEXTENZA in pregnant women 
to inform a drug-associated risk for major 
birth defects and miscarriage. In animal 
reproduction studies, administration of topical 
ocular dexamethasone to pregnant mice 
and rabbits during organogenesis produced 
embryofetal lethality, cleft palate and multiple 
visceral malformations  
[see Animal Data].

Data
Animal Data
Topical ocular administration of 0.15% 
dexamethasone (0.75 mg/kg/day) on 
gestational days 10 to 13 produced 
embryofetal lethality and a high incidence 
of cleft palate in a mouse study. A daily 
dose of 0.75 mg/kg/day in the mouse is 
approximately 5 times the entire dose of 
dexamethasone in the DEXTENZA product, 
on a mg/m2 basis. In a rabbit study, 
topical ocular administration of 0.1% 
dexamethasone throughout organogenesis 
(0.36 mg /day, on gestational day 6 followed 
by 0.24 mg/day on gestational days 7-18) 
produced intestinal anomalies, intestinal 
aplasia, gastroschisis and hypoplastic 
kidneys. A daily dose of 0.24 mg/day is 
approximately 6 times the entire dose of 
dexamethasone in the DEXTENZA product,  
on a mg/m2 basis.

8.2 Lactation
Systemically administered corticosteroids 
appear in human milk and could suppress 
growth and interfere with endogenous 
corticosteroid production; however the 
systemic concentration of dexamethasone 
following administration of DEXTENZA is low 
[see Clinical Pharmacology (12.3)]. There 
is no information regarding the presence of 
DEXTENZA in human milk, the effects of the 
drug on the breastfed infant or the effects 
of the drug on milk production to inform risk 
of DEXTENZA to an infant during lactation. 
The developmental and health benefits of 
breastfeeding should be considered along 
with the mother’s clinical need for DEXTENZA 
and any potential adverse effects on the 
breastfed child from DEXTENZA.

8.4 Pediatric Use
Safety and effectiveness in pediatric patients 
have not been established.

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

17 PATIENT COUNSELING INFORMATION
Advise patients to consult their surgeon if 
pain, redness, or itching develops.
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A TASTE OF SUMMER
“Sun-kissed cherries” can win over guests 

“It is well to remember that the         
stomach governs the world.” 

—Winston Churchill

DURING THESE HOT summer 
days, nothing is better than grilling a 
delicious dinner in the backyard. Es-
pecially now when we may or may not 
be able dine inside restaurants.  

Whether it is hamburgers, a Por-
terhouse steak, grilled eggplant or 
that favorite amongst Ophthalmology 
Times® readers—beer can chicken— 
the flavor is always better when 
cooked over hot coals and the outdoor 
ambiance makes it a special time to 
enjoy with family or friends.

A  M E M O R A B L E  D E S S E R T
But the ophthalmologist-chef who en-
joys cooking always faces a challenge 
at this time of year:  how to end the 
meal with a memorable dessert that 
will delight one’s guests. Fortunately, 
we have the answer. 

There are several key features of 
this summertime treat, including:

> It requires zero cooking experience or 
knowledge. 
> It is quick and easy. (So simple is it, in 
fact, that even a department chairman 
can prepare it.)
> It tastes like summer.
> Its name will catch the fancy of your 
diners.

Your guests will remember it and 
ask for it in the future.

This treat is called “Sun-kissed 
Cherries.” Every diner gets a bowl 
containing 1 or 2 generous scoops 
of lemon sorbet. On top of the sor-
bet, place 10 to 20 fresh cherries 
whose pits you have removed and 
then drizzle over everything a gen-

erous amount of chilled limoncello.             
Limoncello is an Italian liqueur made 
from the zest (outer peel) of lemons.  

K E E P  I T  C H I L L E D
For a very reasonable price of less 
than $20 you can pick up a highly 
rated bottle of limoncello and keep it 
in your refrigerator (or, even better, in                   
the freezer).

With every bite of this delight-
ful dish, the combination of fresh 
sweet cherries and tart cold lemon 
from the sorbet and icy limoncello 
will bring to mind all of the joys                         
of summertime.  

Although it is a small serving, 
the intense flavors will satisfy your 
guests, especially after a substantial 
barbecue. And, in case their palates 
are dirty after the steak or beer can 
chicken, this dessert will clean them 
right up.

A  W I N N I N G  O P T I O N
Sun-kissed cherries is a guaranteed 
winner. Whether your guests are glu-
ten-free, lactose-intolerant or even 
vegan, this 100% plant-derived finale 
to your meal can be enjoyed by all. 
Depending upon the ages of any chil-
dren, you might wish to limit or pos-
sibly even eliminate the limoncello in          
their servings.

For any of the nondrinking guests, 
you may also skip to the limoncello. 
You can still create a refreshing taste 
of summer and ensure that all of your 
guests can take part in the festivities 
without issue. 

As the hot August nights set in, 
staying fresh and relaxed can often 
be a challenge. Now, there is an op-
tion that can provide some relief 
from the dog days. By following these         
directions, you can create a slice of 
summer in a few minutes.

So pick up these 3 ingredients on 
your way home 1 evening this week 
and make a treat that will impress 
your friends and family. ■

He can be reached at 727 Maumenee Building
600 N. Wolfe St., Baltimore, MD 21287-9278  
Phone: 443/287-1511 Fax: 443/287-1514
Email: pmcdonn1@jhmi.edu

By Peter J. McDonnell, MD
director of the Wilmer Eye  
Institute, Johns Hopkins 
University School of Medicine, 
Baltimore, and chief medical 
editor of Ophthalmology Times®.
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XIIDRA® (lifitegrast ophthalmic solution), for topical ophthalmic use 
Initial U.S. Approval: 2016 
BRIEF SUMMARY: Please see package insert for full prescribing 
information. 
  1  INDICATIONS AND USAGE 

Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treat-
ment of the signs and symptoms of dry eye disease (DED). 

  4  CONTRAINDICATIONS 
Xiidra is contraindicated in patients with known hypersensitivity to 
lifitegrast or to any of the other ingredients in the formulation [see 
Adverse Reactions (6.2)]. 

  6  ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in 
the labeling:  
•   Hypersensitivity [see Contraindications (4)] 
6.1 Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice. 
In five clinical trials of DED conducted with lifitegrast ophthalmic 
solution, 1401 patients received at least one dose of lifitegrast (1287 of 
which received lifitegrast 5%). The majority of patients (84%) had 
less than or equal to 3 months of treatment exposure. One hundred-
seventy patients were exposed to lifitegrast for approximately 
12 months. The majority of the treated patients were female (77%). 
The most common adverse reactions reported in 5%-25% of patients 
were instillation-site irritation, dysgeusia, and reduced visual acuity.  
Other adverse reactions reported in 1%-5% of the patients were 
blurred vision, conjunctival hyperemia, eye irritation, headache, 
increased lacrimation, eye discharge, eye discomfort, eye pruritus, 
and sinusitis. 
6.2 Postmarketing Experience 
The following adverse reactions have been identified during post-
approval use of Xiidra. Because these reactions are reported volun-
tarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to 
drug exposure. 
Rare serious cases of hypersensitivity, including anaphylactic reac-
tion, bronchospasm, respiratory distress, pharyngeal edema, swollen 
tongue, urticaria, allergic conjunctivitis, dyspnea, angioedema, and 
allergic dermatitis have been reported. Eye swelling and rash have 
also been reported [see Contraindications (4)]. 

  8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
There are no available data on Xiidra use in pregnant women to 
inform any drug-associated risks. Intravenous (IV) administration of 

lifitegrast to pregnant rats, from premating through gestation day 17, 
did not produce teratogenicity at clinically relevant systemic expo-
sures. Intravenous administration of lifitegrast to pregnant rabbits 
during organogenesis produced an increased incidence of omphalo-
cele at the lowest dose tested, 3 mg/kg/day (400-fold the human 
plasma exposure at the recommended human ophthalmic dose 
[RHOD], based on the area under the curve [AUC] level). Since 
human systemic exposure to lifitegrast following ocular administra-
tion of Xiidra at the RHOD is low, the applicability of animal findings 
to the risk of Xiidra use in humans during pregnancy is unclear [see 
Clinical Pharmacology (12.3) in the full prescribing information].  
Data 
Animal Data 
Lifitegrast administered daily by IV injection to rats, from premating 
through gestation day 17, caused an increase in mean pre-implantation 
loss and an increased incidence of several minor skeletal anomalies 
at 30 mg/kg/day, representing 5,400-fold the human plasma expo-
sure at the RHOD of Xiidra, based on AUC. No teratogenicity was 
observed in the rat at 10 mg/kg/day (460-fold the human plasma 
exposure at the RHOD, based on AUC). In the rabbit, an increased 
incidence of omphalocele was observed at the lowest dose tested,  
3 mg/kg/day (400-fold the human plasma exposure at the RHOD, 
based on AUC), when administered by IV injection daily from gesta-
tion days 7 through 19. A fetal no observed adverse effect level 
(NOAEL) was not identified in the rabbit.   
8.2 Lactation 
Risk Summary 
There are no data on the presence of lifitegrast in human milk, the 
effects on the breastfed infant, or the effects on milk production. 
However, systemic exposure to lifitegrast from ocular administration 
is low [see Clinical Pharmacology (12.3) in the full prescribing infor-
mation]. The developmental and health benefits of breastfeeding 
should be considered, along with the mother’s clinical need for Xiidra 
and any potential adverse effects on the breastfed child from Xiidra. 
8.4 Pediatric Use 
Safety and efficacy in pediatric patients below the age of 17 years 
have not been established. 
8.5 Geriatric Use 
No overall differences in safety or effectiveness have been observed 
between elderly and younger adult patients. 
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A
na lyses  of  da t a  f rom OPT IC 
(NCT03748784), a dose-ranging 
phase 1 study, show that intravit-
real ADVM-022 (AAV.7m8-aflibercept 
gene therapy, Adverum Biotechnolo-
gies), a gene therapy vector designed 
to provide long-term aflibercept ex-

pression, shows promise for treating neovascular 
age-related macular degeneration (nAMD) with a 
greatly reduced injection burden compared with 
existing options, according to Arshad M. Kha-

nani, MD, MA.
“With data available from 21 

patients across 3 dosing cohorts, 
ADVM-022 continues to be well-tol-
erated. Intraocular inflammation 
that primarily affects the anterior 
segment occurs, but it appears to 
be well managed with topical ste-
roids,” said Khanani, the direc-

tor of clinical research at Sierra Eye Associates in 
Reno, Nevada, and a clinical associate professor of 
ophthalmology at the University of Nevada, Reno.

“The data from OPTIC also indicate that ADVM-
022 has robust dose-related efficacy, suggesting 

that this intravitreal therapy has 
the potential to improve real-world 
vision outcomes in nAMD by address-
ing the unmet need for an in-office 
approach that will provide long-term 
control of VEGF-driven disease activ-
ity,” Khanani said. 

In a presentation for the Asso-
ciation for Research in Vision and 
Ophthalmology (ARVO) 2020 annual 
meeting, Khanani reported data for 
3 of 4 patient cohorts in OPTIC. 
The results were based on analy-
ses of data collected through April 
1, 2020, and offered a first look at 
outcomes in cohort 3.

S T U D Y  D E S I G N
OPTIC is a 2-year multicenter study 
enrolling patients who were previ-
ously treated for nAMD and dem-
onstrated a meaningful response but required fre-
quent injections. Cohort 1 enrolled 6 patients who 
received the ADVM-022 dose (6x1011vg/eye) with a 
13-day course of oral steroid to prevent intraocular 

inflammation. Patients in cohorts 2 
(n = 6) and 3 (n = 9) were treated 
with 2x1011 vg/eye ADVM-022 and a 
13-day oral or 6-week topical course 
of steroid, respectively. 

A single patient has been enrolled 
in cohort 4, which is investigating 
the higher dose of ADVM-022 with 
topical steroid prophylaxis. 

Patients receive a single injec-
tion of ADVM-022 and are given 
rescue treatment with intravitreal 
aflibercept based on strict protocol-
defined criteria. 

At enrol lment, pat ients had 
received an average of over 9 intra-
vitreal anti-VEGF injections in the 
previous year and had a mean best 
corrected visual acuity (BCVA) of 
approximately 65 letters. 

According to the research, the 
mean central subfield thickness (CST) across the 
first 3 cohorts ranged from 308 to 472 µm, with 
the patients in cohort 3 having the thickest aver-
age CST. 

P R I M A R Y  O U T C O M E S
Safety and tolerability are being investigated as 
the primary outcomes in OPTIC. So far, ADVM-022 
has been well tolerated, Khanani noted. 

No patients have experienced any serious or 
systemic adverse events (AEs) attributed to the 
treatment. The most common AE has been low-
grade intraocular inflammation. Two patients 
experienced elevated intraocular pressure (IOP) 
that was successfully managed with topical treat-
ment in 1 patient and resolved spontaneously in 
the other, who was already on a topical IOP-low-
ering medication.

“There has been no clinical or fluorescein evi-
dence of retinal vasculitis, retinitis, or choroiditis,” 
Khanani said. “Although the duration of follow-
up is shorter in cohort 3, we are encouraged that 
the longer prophylactic steroid eye-drop regimen 
is showing evidence of minimizing early ocular 
inflammation, with fewer ocular adverse events 
being reported.”

Phase 1 trial investigating novel 
gene therapy for neovascular AMD 
Candidate continues to demonstrate encouraging safety, tolerability, and efficacy
By Cheryl Guttman Krader, BS Pharm; Reviewed by Arshad M. Khanani, MD, MA

 ◗ ADVM-022, an 
in-office intravitreal 
therapy delivering a 
gene for aflibercept 
expression, continues 
to demonstrate 
encouraging safety, 
tolerability, and 
efficacy in a phase 
1 study of patients 
with neovascular 
age-related macular 
degeneration who 
require frequent 
injections to control 
their disease.

TAKE-HOME 

Khanani

Continues on page 10 : Research 
(Chart data courtesy of Arshad M. Khanani, MD, MA)
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 this gene therapy. Based on the results, 
we are very excited about its poten-
tial impact for restoring vision and 
greater independence for patients 
with LHON.”

Luk, the CEO at Neurophth Ther-
apeutics Inc., noted gene therapy 
also is offering a positive impact on 
treatment. 

The gene therapy restores function 
of the mitochondrial respiratory chain 
in retinal ganglion cells by delivering 
the NADH ubiquinone oxidoreduc-
tase subunit 4 (ND4) gene. A series 
of preclinical studies confirmed that 
the intravitreal treatment resulted in 
targeted gene delivery and provided 
evidence of its safety. 

“Importantly, the confocal microscopy analy-
sis confirms that rAAV2-ND4 reaches the targeted 
areas in the eyes where the pathological changes of 
LHON occur,” Luk said. “Therefore, providing sup-
port to the hypothesis that treatment with rAAV2-
ND4 may alleviate the underlying cause of the 
vision loss in patients with LHON.”

The clinical studies of rAAV2-ND4 gene therapy 
reported by Luk have been led by Bin Li, MD, PhD, 
Tongji Hospital, Huazhong University of Science 
and Technology, Wuhan, China. 

The first study was initiated in 2011. Known as 
SEE4 LHON (NCT01267422), it included 3 patients 
aged younger than 12 years who received 0.5 x 
1010 vector genome (vg)/eye and six patients aged 
older than 12 years who were treated with a dose 
of 1.0 x 1010  vg/eye. 

According to investigators, the injections were 
given into 1 eye in an outpatient procedure and 
had a volume of 0.05 mL.

“Although planned follow-up was initially for 12 
months, 8 of the 9 patients have continued follow-
up until today,” Luk said. 

According to Luk, there have been no late tox-
icities noted nor any abnormalities in intraocu-
lar pressure (IOP) in extensive laboratory testing, 
which includes assessments of hepatic, renal, and 
immune function. 

Efficacy is being evaluated with measurement of 
the logarithm of the minimum angle of resolution 
(logMAR) in best-corrected visual acuity (BCVA). 

Luk pointed out that at 3 months post-injection, 
8 patients (89%) demonstrated improvement from 
baseline, and 6 of 9 patients (67%) maintained 
improvement at 3 years. They also noted that the 
BCVA response was maintained at month 70 by 5 
of the 6 responders who achieved a mean BCVA 
gain of 0.68 logMAR.

“Patients in this study also benefited with some 
improvement in the untreated eye,” Luk said. “This 
kind of bilateral response was also seen in the sec-
ond larger trial of this therapy and is consistent 
with observations by other groups working on gene 
therapy for this inherited eye disease.”

Based on the encouraging results of SEE4LHON, 
a larger scale study named 4-HOPE was launched 

in 2017. All patients were treated at 
three investigational sites in China 
and 10 patients are continuing follow-
up at their local centers in Argentina. 

Luk pointed out that the study 
enrolled 159 patients aged 6 years 
or older who received a unilateral 
injection with 1.0 x 1010 vg/eye.

The safety review showed there 
were no drug-related adverse events. 
Ocular hypertension was the most 
common adverse event that patients 
experienced, but it is related to the 
course of oral steroid treatment that 
is given in conjunction with the injec-
tion, Luk explained. 

“The IOP elevations are generally 
mild and resolve spontaneously once 
the steroid treatment is ended,” he said. 

Of the 159 enrolled patients, 106 
had data available from a 12-month 
follow-up visit. Of the 106 patients, Luk 
noted that 63% showed an improve-

ment from baseline BCVA with an average gain of 
0.3 logMAR. 

“It is important to point out that the patients 
enrolled in this study represent a heterogenous 
group with a wide range of ages, time since diag-
nosis, and baseline BCVA values,” Luk concluded. 
“We would not be surprised to see even better effi-
cacy results in a cohort enrolled using narrower 
inclusion criteria.” 

Luk noted ome of the patients in the study also 
benefited with bilateral BCVA improvement. Tak-
ing improvements of  injected and noninjected eyes 
into consideration from baseline to 12 months post 
treatment, 43.7% patients who classified as legally 
blind by World Health Organization  criteria ( > 
1.3 logMAR) were recovered to low (> 0.5 to  ≤ 
1.3 logMAR) or normal ( ≤ 0.5 logMAR) vision. ■

Results from cohort 1 showed that no patient 
needed rescue treatment. After a median follow-
up of 60 weeks, BCVA had decreased by an aver-
age of 2.7 letters from baseline and mean CST 
had improved by 26.2 µm. 

“The loss of BCVA is attributed to a single 
patient who experienced a retinal detachment 

that was unrelated to the study treatment,” Kha-
nani explained. 

Khanani noted median follow-up of 36 weeks 
is available for cohort 2, and this subgroup had a 
mean decrease of 2.8 letters from baseline BCVA. 
Four of 6 patients remained rescue-free, and BCVA 
among the rescue-free patients had improved by 
an average of 2.3 letters from baseline. 

According to the research, mean CST improved 
by 40.8 µm for the entire cohort and by 30.0 µm 
in the 4 eyes that were rescue-free.

Data were analyzed from the first 5 patients 
treated in cohort 3 who had completed 20 weeks 

of follow-up. At 20 weeks, 4 patients were res-
cue-free. BCVA was improved by 6.8 letters con-
sidering all 5 patients and by 8.8 letters for the 
rescue-free subgroup. 

Khanani conclued that the mean CST improved 
by 137.8 µm for the entire group and by 149.8 µm 
among rescue-free eyes. ■

ARSHAD M. KHANANI, MD, MA
e: arshad.khanani@gmail.com
Khanani is a consultant to and receives grant support from Adverum.

ALVIN LUK, PHD, MBA, CCRA
e: alvin.luk@neuropth.com
Luk is an employee of Neurophth Therapeutics Inc, but has no other relevant financial 
interests to disclose. 
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( Continued from page 9 )

LHON
( Continued from page 1 )

(FIGURE 2) Chart Details the Consistent Efficacy Results in 2 Clinical Trials. (Chart 
courtesy of Alvin Luk, PhD, MBA, CCRA)
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IMPACT OF AFLIBERCEPT ON  
RETINAL NONPERFUSION IN DME
Investigators examine and analyze outcomes compared with laser treatment in patients
By Lynda Charters; Reviewed by Charles C. Wykoff, MD, PhD

S T U D Y  F I N D I N G S
Wykoff, an associate professor of clinical ophthalmol-
ogy at Houston Methodist Hospital in Texas, reported 
the results on behalf of the VISTA study investigators. 

The results showed that there were no signifi-
cant differences in the changes in the area of retinal 
nonperfusion through week 100 among the treat-
ment groups. 

According to Wykoff, within the treatment groups 
among both aflibercept-treated populations there was 
a statistically significant decrease in the retinal non-
perfusion area from baseline to week 100 (P = .0052 
and P = .0011, for IAI administered every 8 and 4 
weeks, respectively), whereas among the laser-treated 
patients, there was a numerical decrease in retinal 
nonperfusion from baseline to week 100 that was not 
statistically significant (P = .2255).  Regarding BCVA, 
the changes in the size of the area of nonperfusion 
resulting from the 2 doses of IAI were negatively cor-
related with increases in vision (P = .0230 and P = 
.0045, for the treatments administered every 8 and 
4 weeks, respectively) and positively correlated with 
decreases in central retinal thickness (P = .0288 and 
P = .0002, respectively) but were not found to be 
correlated with changes in the DRSS.

D E V E L O P M E N T  O F  P D R
Wykoff reported that 2.8% of eyes treated with both 
doses of IAI and 14% of eyes treated with laser had a 

PDR event through week 100. Such an event was de-
fined as development of PDR, the application of pan-
retinal photocoagulation, or performance of vitrectomy.

PDR events were found to occur more frequently 
in eyes with larger areas of nonperfusion at baseline. 

The events occurred, according to Wykoff, 2.1 times 
and 9.2 times more frequently among eyes with base-
line RNP areas of 0.615 to 1.255 mm2 and greater than 
1.255 mm2 compared with eyes with 0.615 mm2 or 
smaller areas of RNP, respectively. The larger areas 
were more likely to have a PDR event earlier in the 
course of the trial, he pointed out.

When combining all patients regardless of random-
ized arm, the extent of baseline retinal nonperfusion 
was found to be associated with an increased risk 
of development of a PDR [event] as has been seen 
in other data sets, including RIDE/RISE, particularly 
in the patients treated with laser,” he concluded. ■

REFERENCE 
1. Wykoff CC, Shah C, Dhoot D, et al. Longitudinal retinal 

perfusion status in eyes with diabetic macular edema receiving 
intravitreal aflibercept or laser in VISTA study. Ophthalmology. 
2019;126(8):1171-1180. doi:10.1016/j.ophtha.2019.03.040

T
he core results of the VISTA DME phase 3 
study (NCT01363440) among eyes with cen-
ter-involved diabetic macular edema (DME) 
causing vision loss found that aflibercept 
(Eylea, Regeneron Pharmaceuticals) treat-

ment resulted in improved visual and anatomic out-
comes over 2 years compared with laser treatment. 

In a new analysis, investigators studied the impact 
of aflibercept on quantified areas of retinal nonperfu-
sion among patients in VISTA. 

In a previous analysis of the study,1 aflibercept was 
associated with less worsening of the retinal nonper-
fusion using a quadrant-level analysis compared with 
sham treatment. In addition, in the 3-year VISTA and 
VIVID-DME (NCT01331681) phase 3 studies of DME, 
intravitreal aflibercept injections (IAI) were compared 
with the application of macular laser over 2 years. 
The IAI administered every 4 or 8 weeks resulted in 
significant improvements in vision and anatomic out-
comes compared with laser. 

P O S T  H O C  A N A L Y S I S
Charles C. Wykoff, MD, PhD, and 
several colleagues conducted a post 
hoc analysis to expand on previ-
ous research to gain a better under-
standing of the changes in retinal 
nonperfusion by quantifying the 
areas of macular nonperfusion at 

baseline and through week 100 of the study. They 
also assessed the relationship between the changes at 
baseline in the area of retinal nonperfusion and the 
best-corrected visual acuity (BCVA), central subfield 
thickness (CST), the Diabetic Retinopathy Severity 
Score (DRSS), and the frequency of development of 
proliferative diabetic retinopathy (PDR).

The study included patients with macular areas of 
retinal nonperfusion at baseline as identified by the 
prior quadrant-level analysis. In the current work, 
areas of nonperfusion were quantified by a masked 
reading center in mm2 using fluorescein angiogra-
phy images at baseline and weeks 24, 52, and 100. 
Of the 466 patients in the VISTA study, 178 were 
included in this analysis. The patients had been ran-
domized to treatment with IAI 2 mg every 4 weeks 
(60 patients), 2 mg every 8 weeks (55 patients), or 
laser (63 patients). The 3 groups were very similar 
in the patient demographics and disease status; the 
mean area of retinal nonperfusion at baseline was 
relatively small at 1.6 mm2.

ADVANCES CONTINUE TO PROGRESS FOR PATIENTS FACING VISION ISSUES AS A RESULT OF THE DISEASE

LATEST THERAPEUTICS FOR

Special Report   ) DIABETIC EYE DISEASE

(FIGURE 1) The Chart Demonstrates the Baseline Macular Retinal Nonperfusion Area. (Photo courtesy of Charles C. Wykoff, MD, PhD)

Wykoff

CHARLES C. WYKOFF, MD, PHD
e: ccwmd@houstonretina.com
Wykoff is a consultant to Regeneron Pharmaceuticals, the company funding the current 
study.
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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 
Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least 
3 months after the last intravitreal injection of EYLEA.

Infertility 
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive 
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the 
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified. 
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use.  
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use.  
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and 
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age in 
these studies.
17 PATIENT COUNSELING INFORMATION 
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the 
eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5.1)]. 
Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations 
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.
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Physicians’ treatment decisions       
are reinforced with good data
Research results can help ophthalmologists treating patients with macular edema
By Lynda Charters; Reviewed by Dilraj S. Grewal, MD

THE BEST-CORRECTED VISUAL acuity 
(BCVA) and the central subfield thickness (CST) 
were moderately negatively correlated in patients 
with macular edema (ME) resulting from retinal vein 
occlusion (RVO), diabetic macular edema (DME), 
and noninfectious uveitis (NIU) at baseline, and 

these were similar across all 3 
disease states.

“In clinical practice, treatment 
decisions for ME are often based 
on assessments of the BCVA and 
the findings on optical coherence 
tomography [OCT], including CST 
and presence of fluid. The major-

ity of retina specialists worldwide rely on OCT-
guided variable-frequency treatment protocols to 
treat ME,” said Dilraj S. Grewal, MD, who empha-
sized the importance of having reliable data to guide 
decision-making.

Grewal is an associate professor of ophthalmol-
ogy at Duke Eye Center and director of grading at 
the Duke Reading Center, both in Durham, North 
Carolina.

Considering the importance of the impact of ME 
on BCVA, Grewal and Thomas Ciulla, MD, MBA, 
chief medical officer and chief development offi-
cer at Clearside Biomedical in Alpharetta, Georgia, 
conducted a post hoc analysis to demonstrate the 
structure-function correlations between the BCVA 
and the CST in patients with ME in the 3 disease 
states: DME, RVO, and NIU. 

The authors accessed data from 6 high-quality 
clinical trials: 4 randomized controlled clinical tri-
als and 2 open-label uncontrolled clinical trials that 
assessed the use of suprachoroidal triamcinolone 
administered as monotherapy or with an anti-VEGF 
drug, Grewal said.

A total of 1063 patients were included in the post 
hoc analysis. The investigators assessed the rela-
tionships between the BCVA and the CST at base-
line and at week 24 to determine the changes from 
baseline. They also performed analyses of pooled 
data from the 3 disease states as well as separately.

R E S U L T S
Grewal reported that in 774 eyes with RVO that were 
enrolled in the Sapphire and Topaz studies, a moder-
ate negative relationship was seen between the BCVA 
and the CST at baseline and for the change from 
baseline at week 24 (P < .001 for both comparisons).

In 91 eyes with DME that were in the HULK and 
TYBEE studies, the pooled data from those studies 
showed a moderate negative correlation between the 
BCVA and the CST at baseline (P < .001) as well as 
for the change from baseline at week 24 (P = .006).

For 198 eyes with NIU, the data from the PEACHTREE 
and AZALEA phase 3 clinical studies showed a mod-
erate negative correlation between the BCVA and the 
CST at the 2 points (P < .001 for both comparisons). 

“Using the clinical trial data obtained from more 
than 1000 eyes, this analysis demonstrated moder-
ate negative correlations between the BCVA and CST 

for the 3 disease states both at baseline as well as 
for change at week 24,” Grewal concluded. “These 
data amplify findings from previous studies that 
looked at structure-function correlations and show 
that the CST may provide the clinician with context 
for making clinical decisions and visual recovery 
in these disease states.” ■

DILRAJ S. GREWAL, MD
e: dilraj.grewal@duke.edu
Grewal is a consultant to EyePoint and Allergan.

Dr Grewal
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(Chart data courtesy of Dilraj Grewal, MD)

Moderate Relationships Between BCVA and CST in RVO
BCVA v. CST at Baseline

BCVA v. CST at Baseline

PCC: -0.50 (-0.64, -0.33; p<0.001)

PCC: -0.56 (-0.61, -0.51; p<0.001)
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PCC: -0.35 (-0.43, -0.27; p<0.001)
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Pearls to educate patients                
about ocular telemedicine options
COVID-19 pandemic is accelerating cultural paradigm shift for medical professionals 
By Mark Ruchman, MD; Special to Ophthalmology Times®

THE COMBINATION OF rising care costs 
and rapidly evolving technology is culminating in 
a paradigm shift for health care systems across 
the world—1 more consumer-driven, in which pa-
tients and members are heavily engaged in direct-
ing when, where, and how they receive care. 

Speeding up this shift is the 
coronavirus disease 2019 (COVID-
19) pandemic, which has left many 
patients unable to easily access in-
person care for nonemergencies. 

As a result, telemedicine has 
become central to conversations 
around care delivery and access, 
and ophthalmology is not immune. 

In fact, 69% of health plan executives surveyed in 
Versant Health’s inaugural Vision Wellness Study 
say that being able to use technology to contact eye 
doctors for advice and information has the great-
est impact on members’ receptivity to purchasing 
vision insurance.

Technology that supports ocular telemedicine has 
evolved at an unprecedented pace in response to 
meeting patient needs in the pandemic, highlight-
ing the important role that vision health serves in 
diagnosing and maintaining overall patient health. 

However, many patients may be delaying much-
needed ocular care because of their fear of social 
contact, coupled with misconceptions about the 
telemedicine options available to them. Although 
ophthalmologists have no influence over the for-
mer, they can have a positive impact on the latter.

Here are 3 considerations for ophthalmologists 
looking to better educate patients about their ocu-
lar telemedicine options.

O C U L A R  T E L E M E D I C I N E  H A S 
E V O L V E D  B E Y O N D  O N L Y 
S Y N C H R O N O U S  C A R E .

The term ocular telemedicine comprises a wide range 
of evolving eye care capabilities, from performing 
a virtual eye exam to using an app to consult with 
an ophthalmologist.

Most importantly, ocular telemedicine is not lim-
ited to synchronous, or real-time, communication. 
One of the most impactful changes to the modern 
understanding of ocular telemedicine has been the 
move from allowing only synchronous methods of 
communication to including asynchronous commu-
nication and home monitoring in approved modali-

ties. More patients can now get quick access to and 
be insured for needed care.

For example, a synchronous eye exam via telemed-
icine may be the best option for an elderly patient 
residing in a nursing home during the COVID-19 
pandemic who is experiencing eye pain, redness, 
and discharge. An in-residence, technology-enabled, 
real-time emergency eye exam with video and audio 
communication allows the patient to stay safe from 
exposure.

However, an asynchronous approach, which is not 
carried out in real time, may be best for a patient 
who is living with diabetes and experiencing blurred 
vision. In this case, remote retinal imaging can be 
performed at the patient’s convenience outside of eye 
care providers’ offices, including at point-of-service 
locations like a CVS MinuteClinic, and digitally evalu-
ated by their ophthalmologist once results are ready. 

Home monitoring, or the ongoing assessment of 
eye health, would be appropriate for a homebound 
patient who has intermediate-stage macular degen-
eration and is experiencing new-onset blurred vision. 
For people with eye conditions that can become worse 
over time, this option allows them to monitor their 
eye health at home and transmit the data to their oph-
thalmologists, only scheduling in-office visits when 
absolutely necessary.

Educating patients on these differences in their 
ocular telemedicine options helps ophthalmologists 
ensure that their patients are empowered to receive 
care, even in the most challenging of environments. 

P O L I C I E S  T Y P I C A L L Y  D R I V E 
A C C E S S  T O  O C U L A R  T E L E M E D I C I N E .

Access to ocular telemedicine is as much about 
the policies established to ensure that the care 
provided is appropriate and reimbursable as it is 
about the technologies.

In recent years, national, state, and private health 
insurance policies have been expanding approval 
for the use of remote technologies that would tradi-
tionally require in-person visits, and the COVID-19 
pandemic has only increased the need to quickly 
expand those policies. 

In March 2020, the Centers for Medicare & Med-
icaid Services broadened access to Medicare tele-
medicine in response to the pandemic to allow a 
wider range of services to be covered, as people 
were unable to leave their homes. 

Still, when it comes to ocular telemedicine spe-

cifically, there are state-by-state limitations on the 
type of eye care that can be reimbursed by insur-
ers. Ophthalmologists and their teams can play an 
important role in educating patients on how these 
policies impact access.

O C U L A R  T E L E M E D I C I N E  D O E S 
N O T  E N T I R E L Y  R E P L A C E 
I N - P E R S O N  O P H T H A L M O L O G Y  C A R E .

Telemedicine’s mounting growth makes sense when 
considering the benefits to all involved, including 
convenience, easily trackable data, and cost-savings. 

However, ocular telemedicine, in its current stage 
of development, cannot entirely replace the value 
of in-office visits with ophthalmologists. Rather, 
it enhances visits by strengthening the ongoing 
relationship between ophthalmologists and their 
patients, particularly in situations such as the 
COVID-19 pandemic where large segments of the 
population are vulnerable to diseases and viruses. 

Although some cases allow for remote care, oth-
ers require in-person care for ophthalmologists to 
sufficiently diagnose the vision health, and poten-
tial overall health, issues at hand. Looking ahead, 
people will still want some form of in-person human 
connection with their care professionals, including 
ophthalmologists, as it builds reassurance and trust. 

That may not be immediately possible in the 
COVID-19 world, but looking beyond the pandemic, 
ophthalmologists are critical guides for patients in 
understanding what types of care can be accom-
plished via ocular telemedicine and when an in-per-
son visit would yield better outcomes. A mix of both 
options is likely to be the future of ophthalmology.

Ocular telemedicine is still evolving, but that 
evolution is being quickened by the COVID-19 pan-
demic, and some fundamental changes to care access 
and delivery are likely here to stay for the oph-
thalmology community. Ophthalmologists have 
an important role in not just leading the future 
of ocular telemedicine, but also in helping their 
patients understand their opportunities for tap-
ping into it. ■

Ruchman

MARK RUCHMAN, MD 
e: mark.ruchman@versanthealth.com
Ruchman is the chief medical officer at Versant Health. He provides all medical and clini-
cal oversight, which includes quality improvement, clinical guidelines, and accreditation 
standards.
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COVID-19: ASRS survey details 
impact on retinal patients, practices
Pandemic is disrupting clinical facilities, putting individuals’ ocular health at risk
By Lynda Charters; Reviewed by David F. Williams, MD, MBA

THE AMERICAN SOCIETY of Retina Spe-
cialists’ COVID-19 Survey Series put in boldface type 
what most retina specialists already surmised: The 
pandemic was wreaking havoc on clinical practices 
and perhaps patients’ ocular well-being.

This scenario developed fast, efficiently, and 
with little warning. As David F. Williams, MD, 
MBA, pointed out, on December 31, 2019, Chinese 
health authorities reported a cluster of 41 patients 
with a mysterious pneumonia in Wuhan, and by 
March 11, an international pandemic affecting 6 
continents had been declared.

“Retina practices throughout the nation began to 
implement strategies to protect patients, staff, and doc-
tors through enhanced sanitation, office decongestion, 
and social distancing,” said Williams, a past presi-
dent of ASRS and in private practice in Minneapolis. 

P A T I E N T / D I S E A S E  V O L U M E  T R E N D S
The decreasing patient volume resulting from the so-
cietal shutdown was tracked by Vestrum Health in a 
continuously updated database of HIPAA-compliant 
data collected from the electronic health records of 
several hundred retina specialists across the US. The 
results of this tracking were reported in Retina Times.1

An abrupt decline in total patient volume of about 

38% was detected during week 3 of March, referred 
to as the COVID-19 period. 

“Patient volumes continued to drop in the subse-
quent 4 weeks,” Williams said, “to a nadir of approxi-
mately 50% of the pre-COVID levels, with slow recov-
ery by May 16 to a volume approximately 20% lower 
than the pre-COVID-19 time.” 

Data analyses dove deeper and identified differ-
ences between the rates of returning patients and 
newly referred patients. The former dropped to about 
50% of the pre-COVID-19 level and later recovered to 
80% of the pre-COVID-10 level by the end of May, but 
the latter decreased by as much as 70% and remained 
lower longer with a return to only 50% of the pre-
COVID level by mid-May. 

The good news is that patients receiving regular 
anti-vascular endothelial growth factor (VEGF) treat-
ments for age-related macular degeneration (AMD) 
over the course of months tended to continue treat-
ment during the pandemic compared with patients 
with other retinal diseases. 

However, the data regarding new patient referrals 
was disconcerting, in that there was a 67% decrease 
in referrals of new patients with dry AMD between 
March and May 2020, a delay that may not bode well for 
these patients for whom visual preservation is the goal. 

Another finding was the suggestion that the “pre-
senting visual acuity in newly referred patients with 
diabetic macular edema during the COVID-19 period 
has been worse than in pre-COVID-19 times; this 
has implications regarding the physiological stress 
the pandemic may have on people with pre-existing 
disease and in particular for patients with delayed 
diagnosis and treatment,” Williams said. 

Comprehensive ophthalmology and optometry prac-
tices came to a grinding halt during the shutdown period 
and opened only for emergencies, slowing referrals.

The data also suggested that the very elderly, per-
haps frail, population over 80 years of age may be at 
greater risk as a result of missing their vision-sustain-
ing care by sheltering at home during the pandemic. 

Patient volume also decreased more in the northeast 
US likely because of the severity of the pandemic. ■

REFERENCE
1. Halperin L, Garfinkel RA. Tracking the impact of COVID-19 

on the retina community. Retina Times. 2020;38-52-55.

DAVID F. WILLIAMS, MD, MBA
e: dfws2@mac.com
Williams is a co-founder of and stockholder in Vestrum Health, LLC.

1LEADERS EAT LAST. The captain goes down with the 
ship, he explained; the most vulnerable individuals, 

such as patients with progressive eye conditions and team 
members at risk of not being able to provide for their fami-
lies, come first. 

2WE ARE IN AN INFINITE GAME. 
“Finite games are chess, checkers, 

and football that define a loser, and 
the rules of the games don’t change,” 
he said. “Life, however, is much more 
like a government, relationship, or 
business, in which the goal is not to 
win but to keep playing and doing so 
better with time. The decisions we 

are making now are intended to help us play the game 
better.” 

3BECOME ANTIFRAGILE. The unpredictable cannot be 
predicted, such as if the coronavirus will spike again in 

the fall or winter. “All we can do is make ourselves as anti-
fragile, resilient, and adaptable as possible, which provides 
a process from which to learn in the future,” he explained.

I D E N T I F Y I N G  F AV O R A B L E  O U T C O M E S
It took the pandemic to elevate Berdahl’s team above 
their individual comfort levels by giving team mem-
bers opportunities, even if mistakes are made.

“This allows them to get better and prevents us 
from building upside-down pyramids on ourselves,” 
he said. “Constantly accepting tasks is not a sustain-
able growth-oriented model. We have to elevate and 
empower our leaders and team members to make deci-
sions, for better or worse, based on their judgments.”

Berdahl also realized that working 20% less for 
30% less pay was a good trade. 

“We have a responsibility beyond our profession 
to our family, and we get 1 turn at life. Finding the 
right balance is the challenge,” Berdahl pointed out. 

According to Berdahl, the world is ours, and we all 
are responsible for it. More than ever, people depend 
on each other and need to take care of each other.

Finally, he advised focusing on the essentials—
time with family and the team, providing exper-
tise to patients, and creating a viable business 
but not necessarily focusing on maximizing the 
bottom line. ■

PANDEMIC
( Continued from page 1 )

JOHN P. BERDAHL, MD
e: johnberdahl@gmail.com
Berdahl is in private practice in Sioux Falls, South Dakota. He has no financial interest in 
this subject matter.Dr Berdahl
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Working with 
optometrists is 

winning strategy
Sharing postoperative care can lead  

to better work-life balance
By Louise Gagnon;  

Reviewed by Devesh Varma, MD, FRCPC

OPHTHALMOLOGISTS 
SHOULD CONSIDER ask-
ing optometrists to help them fol-
low up with patients who have un-
dergone cataract surgery. It will be 
especially important as they poten-
tially face an increasing workload 
with an aging population.

According to Devesh Varma, MD, 
FRCPC, an assistant professor of 
ophthalmology at the University 
of Toronto in Ontario and an oph-
thalmologist and senior partner at 
the Prism Eye Institute, this proved 
to be one of the best decisions he 
ever made. 

At the annual Toronto Cataract 
Course in February, Varma dis-
cussed delegating and comanag-
ing postoperative intraocular lens 
implant care with optometry, tak-
ing the pro position in the debate.

“I felt overworked, and I really saw 
no relief in sight,” he said, describ-
ing his choice to team up with an 
optometrist who would follow up 
with his patients who had under-
gone cataract surgery.

Varma noted that ophthalmolo-
gists and optometrists who team up 
likely will have different objectives. 

“He (the optometrist) wanted to 
learn and change his scope of prac-
tice, and I wanted to bring joy back 
to my work and be at home with 
my family before my kids went to 

bed,” Varma said. 
Varma added that he emphasized 

to the optometrist that the collab-
oration was not about increasing 
revenue.

“I told him that I was not hiring 
him to make more money,” Varma 
said. “Rather, the goal was to serve 
more patients, maintain high quality, 
and do it in a way that was person-
ally and professionally sustainable.”

After 4 years of collaboration, it 
has made a significant change in 
Varma’s practice, enabling him able 
to see many more patients while 
reducing the number of hours he 
works each week. 

Varma noted his patients have 
expressed great satisfaction with 
the optometrist, who sees them for 
postoperative follow-up.

“I now serve 5000 more patients 
annually (compared with before the 
collaboration),” he said. “Out of 
those, 1000 are new consults that 

Performing 
follow up perfects 
surgical technique

Checking own work postoperatively  
offers value to ophthalmologists

By Louise Gagnon;  
Reviewed by Steve A. Arshinoff MD, FRCSC

FOLLOW-UP OF PATIENTS 
who have undergone cataract surgery 
is a surgeon’s responsibility to the 
patient and an opportunity for cata-
ract surgeons to “check their work,” 
so that they can make improvements 
in the future, according to Steve A. 
Arshinoff, MD, FRCSC, Eye Associ-
ates, Humber River Hospital, Univer-
sity of Toronto in Toronto, Canada, 
and McMaster University in Hamil-
ton, Ontario.

Arshinoff took part in a discus-
sion at the annual Toronto Cataract 
Course about delegating/co-man-
aging post-operative IOL care with 
optometry, taking the con position. 
He said it is incumbent upon clini-
cians to review their cases so they 
can correct or adjust moving forward 
by noticing minute details that only 
they could observe.

 “I think we have an obligation to 
study what we do, and see what we 
can do to improve,” said Arshinoff, 

who added that he sees his patients 
who have undergone cataract sur-
gery on post-operative day 1, again 
between 10 and 14 days post-opera-
tively and variably thereafter. 

Arshinoff pointed out that if an 
ophthalmologist performs surgery, 
and it is not perfect, that observation 
enables then to do better next time

 “You are never really finished until 
you check your own work,” he said. 
“You want to make sure your inci-
sions are perfect. You want to ask 
your patient if anything is wrong. You 
should study the IOL position, check 
the retina, the intraocular pressure, 
and check the refraction. You want to 
know what happens, so you can do 
better in the future. You will learn 
more, be a better surgeon, and get 
into less trouble if you follow your 
own patients.”

Optometrists are capable of review-
ing postoperative cataract surgeries, 
and Arshinoff put forth that optom-
etrists do review his cases when he 
is unable to himself, but he makes 
a point of reviewing his own post-
operative cataract surgery cases at 
least once each, and as much as pos-
sible thereafter. 

“I am not saying that we should 
never trust the optometrists,” he said.  

Some of the instances where he 
would have another clinician follow 

Continues on page 20 : Point Continues on page 20 : Counterpoint
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“I felt overworked, 
and I really saw no 
relief in sight.”    
Bharti R. Nihalani-Gangwani, MD

“I think we have an 
obligation to study 

what we do, and 
see what we can 

do to improve.”    
Steve A. Arshinoff, MD, FRCSC
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surgical cases long-term include those 
where the patient prefers it, where 
there is a language barrier between 
Arshinoff and the patient, or where 
the referring optometrist or ophthal-
mologist has requested to follow their 
own patient after surgery.

R E V I E W I N G  W O R K
When a surgeon reviews his or her 
own work, he or she can look at de-
tails of things like 
how good are the 
“rhexes,” whether 
the IOL edge is always 
covered, whether IOP 
spikes occur after sur-
gery, whether corneal 
edema occurs after 
surgery and if it is 
proportional to the 
density of the cata-
ract, raising the point about whether 
OVDs should be changed or if using 
femtosecond laser would be prefer-
able for dense cataracts.

Checking one’s work also allows 
the cataract surgeon to determine the 
refractive error and assess whether it 
is related to the IOL and if the refrac-
tion changes over time, which may 
be due to technique, added Arshinoff.

Arshinoff cited a situation in Nor-
way as an example of the importance 
of following one’s cases. There was an 
outbreak of endophthalmitis, with 7 
eyes of 5 patients infected. All received 
intracameral cefuroxime. After a lot 
of investigation, he noted it was dis-
covered that a poorly installed ven-
tilation system led to the release of a 
cefuroxime-resistant, ground-dwelling 
bacteria, Burkholderia Cepacia Com-
plex, into the ventilation system, dur-
ing a midwinter warm spell. All eyes 
recovered driving vision or better. 

The surgeon saw the patients beyond 
2 weeks after surgery and noticed 
unusual mild iritis. 

“It really helps when we look at 
our own cases, notice unusual prob-
lems and work hard to fix them,” said 
he said. 

Arshinoff said he believed it is less 
likely for a surgeon to face a lawsuit 
if they reviews their own post-opera-
tive surgical cases. He has been con-
sulted for more than 100 legal cases, 
about a third of which may have been 
triggered by an “insolent, off-handed 

remark” made by the 
surgeon.

“It may be a remark 
such as, ‘You suffered 
a complication. I can-
not help you more. I 
am sending you to 
another doctor,” he 
said. “It would have 
been better to explain 
more to the patient 

and arrange a follow-up appointment.”

L E S S O N S  L E A R N E D
Other lessons learned by following his 
own work is that he was able to note 
long before it appeared in the litera-
ture, that effective cataract surgery 
results in a reduction in IOP, that cata-
ract surgery, and not laser peripheral 
iridotomy, is the best treatment for 
narrow angles, and that dysphotop-
sias generally resolve if the optic edge 
has been well covered by the capsule.

Nonclinical advantages that Arshi-
noff has found by following his own 
post-operative cases is that he has been 
able to assess how satisfied patients are 
with various IOLs, the operating room 
staff, and his office staff. Patients are 
pleased that they are not dismissed 
and have confidence that their surgi-
cal results will last. Then, they refer 
their friends and relatives. ■

I could not have seen before. My 
wait time for a consult used to be 
8 months, and individuals (who 
needed cataract surgery) would 
go blind waiting for me.” 

According to Varma, patients are 
having a better experience. 

“I used to routinely run 2 hours 
over time,” Varma said. “

Also, my consult wait time now 
is 2 months or less. If I need to 
see someone the same day I can, 
and I still make it home for din-
ner on time.”   

M A N A G E M E N T  C H O I C E S
The management choices that the 
optometrist who works with Varma 
makes, in following Varma’s surgical 
patients postoperatively, are aligned 
with the choices Varma would make 
himself, he noted.

“I am not chang-
ing his management 
in 99.9% of the cases, 
which is impressive,” 
Varma said. 

Over a 30 -day 
period, the optom-
etrist working with 
Varma cor rec t ly 
diagnosed a patient 
with malignant glau-
coma, which pre-
sented unexpectedly posopera-
tively, and a preoperative patient 
with previously undisclosed trau-
matic cataract who turned out to 
have zonulopathy on ultrasound bio-
microscopy and required a change 
in the surgical plan to add a cap-
sular tension ring.

Because the optometrist now is 
managing cataract cases postopera-
tively for Varma, he has more time 
to dedicate to those cases that need 
greater attention. 

“The most important thing is that 
I have the time to dig into more com-

plex cases,” Varma said. “I am no 
longer doing routine postoperative 
checks. I have time for my family and 
for myself, and I love my job again.”

A  W I N - W I N
Since the optometrist began col-
laborating with Varma, he has be-
come a national thought leader and 
enjoys the fact that he is no lon-
ger working in isolation, accord-
ing to Varma.

Varma d ismissed concerns 
that an increased scope of prac-
tice for optometrists is a threat to 
ophthalmologists.

“Working with optometrists is not 
sowing the seeds of our demise,” 
he said. “Collaboration is far bet-
ter than combat.”

Moreover, there is not much 
enhanced value provided by an 

ophthalmologist if 
follow-up care can 
be safely delegated 
to an optometrist, 
Varma said. 

“What value are 
you adding if you are 
doing a fast, easy 
job?” asked Varma, 
who challenged all 
eye care providers 
to work at the top 

of their licenses.
Ultimately, failing to delegate and 

comanage cataract cases postop-
eratively can leave ophthalmolo-
gists overwhelmed and overbur-
dened with the oncoming “silver 
tsunami,” Varma said.  

“People are aging,” he said. “If you 
do not get help, you will get crushed.■

STEVE A. ARSHINOFF, MD, FRCSC
e: ifix2is@gmail.com
Arshinoff has no financial disclosures related to this content.

DEVESH VARMA MD, FRCPC
p: 905-456-3937
Dr Varma has no financial disclosures related to this 
content. 
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Study results show that surgical system 
decreases IOP in patients with POAG
Investigators note the need for less medication over 12-month period
By Lynda Charters; Reviewed by Karsten Klabe, MD

USE OF A surgical system (Omni Surgical Sys-
tem, Sight Sciences Inc.) to treat patients with pri-
mary open-angle glaucoma (POAG) resulted in sig-
nificant lowering of IOP and the need for medica-
tion over a 12-month period, with 75% of patients 
classified as having complete success.

Most of the many commercially available devices 
to treat mixed and lower levels of IOP intervene in 
the disease process while reducing the outflow resis-
tance in trabecular meshwork and Schlemm’s canal. 

“The OMNI surgical system, however, is the only 
one that offers 2 approaches to lower the IOP, the 
first via trabeculotomy and the second via ab interno 
canaloplasty,” said Karsten Klabe, MD, who is in 
private practice in Dusseldorf, Germany, and a part-
ner in the International Vision correction Research 
Center Networks of the Universitäts-Augenklinik 
Heidelberg in Germany.

The Omni device combines both procedures. The 
applicator’s tip has a cannula that delivers a micro-
catheter, which is used to inject a viscoelastic that 
dilates Schlemm’s canal. 

A consideration, he commented, is the rationale 
behind addressing the outflow resistance in both 
the trabecular meshwork and Schlemm’s canal and 
the collector channels. In Klabe’s opinion, this is 
a good approach. 

“Schlemm’s canal is not a simple tube; it has a 
cylindrical structure that may occlude the canal, 
and the collector channels have a valvelike mech-
anism—ie, the hinged collagen flaps—that may 
increase the outflow resistance,” he said.

A  2 - S T E P  P R O C E D U R E
Klabe demonstrated opening of the trabecular mesh-
work with insertion of the cannula’s tip. The catheter 
is introduced and pushed forward about 180°; with 
its retraction, the viscoelastic is injected. In a second 
step, the catheter is reintroduced into Schlemm ś 
Canal and the trabecular meshwork is opened while 
removing the cannula.

Typically, the hyphema that develops at the end 
of the procedure can be easily washed out using 
balanced saline solution, and the eye can be pres-
surized to prevent severe anterior chamber bleed-
ing, he said.

P O S I T I V E  S A F E T Y  P R O F I L E
Klabe and his team conducted a prospective 12-
month study of patients with POAG in which the 

Omni device was used. The primary end point was 
the percentage of patients with a 20% decrease in IOP 
compared with baseline and no need for medication. 

The secondary end points were the percentage 
of patients with IOP between 18 mm Hg or less 
and 6 mm Hg or higher, the percentage who had 
ocular hypertension and did not use IOP-lowering 
medication or used at least 1 fewer drug than pre-
viously administered, and the number of surgical 
procedures needed to achieve IOP control decreased, 
Klabe recounted. 

The study also sought to identify any ocular 
adverse events and the best-corrected visual acuity.

The study included 34 eyes of 22 patients (mean 
age, 65 years; 54.5% were women). The mean IOP 
was 24.7 mm Hg after washout, and the mean num-
ber of medications was 1.9. Klabe reported that the 
IOP decreased from the mean of 24.7 to 14.7 mm 
Hg at month 12, with a mean of 0.4 medication.

The investigators observed a slight increase in 
the IOP 1 week postoperatively, possibly due to a 
steroid response. Pilocarpine 0.5% is recommended 
for about 2 weeks postoperatively to prevent ante-
rior synechiae and reocclusion of the trabecular 
meshwork. 

Hyphema was the most frequent complication in 
almost half the eyes and resolved spontaneously in 
all affected eyes in 1 week. Hypotony and anterior 
synechiae developed in 2 eyes each during the first 
week after surgery, and lens touch developed in 1 
phakic patient, Klabe explained.

Investigators observed significant lowering of IOP 
and reduction of medications over the course of the 
12 months, Klabe said. 

“Three-quarters of patients achieved a 20% 
decrease in IOP without medications, defined as a 
complete success; 91.6% had a 20% decrease in IOP 
with medical use, defined as a qualified success,” 
he concluded. “All eyes had an IOP of 21 mmHg or 
lower. There also was a significant decrease in the 
number of medications used, from 1.9 to 0.4 post-
operatively. The safety profile was good, with a low 
complication rate.”

The 1-year data are promising, he added, point-
ing out that long-term data are needed. ■

KARSTEN KLABE, MD
e: karstenklabe@me.com
Klabe is a consultant to SightSciences.

A surgical system can offer ophthalmogists another option to treat patients. (Photo courtesy of Karsten Klabe, MD)
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F
indings from a review of a prospective 
consecutive surgical series of patients re-
inforce the value of incorporating optical 
coherence tomography (OCT) to screen for 
macular disease in the preoperative eval-
uation of candidates for cataract surgery.

The research was presented by Maria 
S. Romero, MD, at the 2020 American Society of 
Cataract and Refractive Surgery (ASCRS) virtual 

annual meeting. According to 
Romero, findings from imaging 
performed with a spectral-domain 
(SD)-OCT platform showed that 
previously undiagnosed macular 
abnormalities were common among 
patients who had been referred to 
her for cataract surgery. 

Patients with abnormal findings on SD-OCT were 
referred to a retina specialist prior to cataract sur-
gery for further evaluation and treatment. 

Evaluations performed at 1 and 3 months after 
cataract surgery showed that good visual outcomes 
were achieved overall, and there was no evidence 
that any existing vitreomacular disease worsened 
after cataract surgery. 

“Macular disease can compromise the visual acu-
ity, not only quantitatively but also [in terms of] the 
quality of vision, by decreasing contrast sensitiv-
ity, leading to patient dissatisfaction after cataract 
surgery,” said Romero, who is the medical direc-
tor at Precision Eye Care in Baltimore, Maryland. 

“In most of the cases in this study, the macular 
disease revealed by OCT imaging was subtle and 
overlooked by the referring providers, [who were] 
performing a standard clinical exam through the 
cataractous lens,” she said. “These findings are very 

important not only for advising the patients about 
intraocular lens technology that would benefit and 
improve their quality of life and to set appropriate 
outcome expectations, but also for proper monitor-
ing for progression of the macular disease per se 
and prevention of loss of vision.”

The study included 42 consecutive eyes of 33 
patients. Patients with any known retinal or mac-
ular pathology or prior history of retinal surgery 
or laser surgery were excluded. 

Romero performed all the cataract surgeries, and 
the patients received a standard postoperative man-
agement regimen for preventing infection and treat-
ing pain and inflammation.

The patients in the series had a mean age of 73 
years. Glaucoma was present in 21 eyes, and trab-
eculectomy and selective laser trabeculoplasty had 
each been performed in 4 eyes. Ocular surface dis-
ease was also common (21 eyes), 1 eye had a his-
tory of strabismus surgery, and high myopia was 
present in 2 eyes. 

Of the 42 eyes, 27 (64%) were found on the SD-
OCT imaging to have a previously undiagnosed 
macular abnormality. An epiretinal membrane was 
the most common pathology followed by posterior 
vitreous detachment, drusen, macular hole, reti-
nal pigment epithelium hypertrophy, and vitreo-
macular traction. 

“The relatively high incidence of vitreomacular 
disease in this series of patients is likely explained 
by the high prevalence of ocular comorbidities, 
including glaucoma,” Romero said. 

Among eyes found to have a macular abnormal-
ity on SD-OCT, mean BCVA improved from 0.31 log-
MAR preoperatively to 0.07 logMAR at 3 months 
following surgery. 

“The  preoperative and postoperative visual acu-
ity in the study was impacted by the pre-existing 
conditions,” Romero said.

Romero reported that a change in the SD-OCT 
from baseline to 3 months after surgery indicat-
ing worsening or new onset of macular pathology 
was found in only 1 eye, which developed cystoid 
macular edema after cataract surgery in a patient 
with glaucoma and uncontrolled diabetes.

According to Romero, a limitation was that the 
study included a relatively small number of patients. 
Additionally, Romero said she observed that not 
all surgeons have access to OCT within their prac-
tice setting because of financial limitations in the 
developing world or institutional constraints. In 
those cases, she recommends that surgeons work 
closely with their retinal colleagues. ■

Macular OCT imaging is vital in   
work-up of cataract surgery patients
Investigators find value in screening for macular disease in preoperative evaluation
By Cheryl Guttman Krader, BS Pharm; Reviewed by Maria S. Romero, MD

MARIA S. ROMERO, MD
e: msromemd@gmail.com
Romero has no relevant financial interests to disclose. 

 Romero

Demographics and
Ocular Pathology
VARIABLE VALUE (n)

Mean age
Female sex
Race/ethnicity
Black
White
Hispanic

73
17
(n)
14
18
1

Ocular pathology
Glaucoma
OSD
Fuchs dystrophy
Exotropia
Amblyopia

(n)
21
21
4
1
1

Previous ocular surgery/laser
Trabeculectomy
Selective laser trabeculoplasty
Strabismus surgery

(n)
4
4
1

Diabetes mellitus 7

Data courtesy of Maria S. Romero, MD

(FIGURE 1)  
Horizontal Scans 
Show the Epirretinal 
Membrane. (Photos 
courtesy of Maria S. 
Romero, MD)
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A
ge-related macular degeneration (AMD) 
is an eye disease that leads to vision 
loss and can cause blindness. The 
dry form affects 80% of individuals 
with AMD; it tends to progress more 
slowly than the wet type and results 
in a subsequent loss of visual acuity.1

At present, there is no approved treatment or cure 
for the dry form. In dry AMD, drusen form beneath 
the macula, causing a progressive loss of central 
vision over time.

However, several studies with strong and moderate 
evidence in the past 5 years have shown encouraging 
results in treating eye diseases, such as AMD,11,12 

retinopathy of prematurity, and diabetic macular 
edema, with a technique known as photobiomodu-
lation (PBM).7-10

PBM has also been used in the last 20 years for 
musculoskeletal pain, injury, dysfunction, and wound 
healing; to improve acute muscle performance and 
reduce muscle damage after exercise;7 and for neu-
ropathic pain, lymphedema, and oral mucositis1,3-15  
PBM, or low-level light therapy, is the application 
of monochromatic light to a part of the body with 
the aim of repairing tissues and reducing inflam-
mation, edema, and pain.7

The process is not a heat therapy, but is more 
akin to photosynthesis in plants. Light, in the far 
red and near-infrared spectral range, can stimulate 
the cells, which leads to a cascade of photochemical 
reactions. The low-powered light is 
absorbed locally by the cytochrome 
c oxidase; mitochondrial energy is 
then produced by releasing oxygen, 
which results in increased adenos-
ine triphosphate concentration and 
reduced oxidative stress. This pho-
tochemical reaction then activates 
enzymes and second messengers, 
leading to a cellular and, indirectly, 
systemic response by tissues that have 
not absorbed photons1,16,17 

PBM can be used in acute and 
chronic eye diseases such as dry AMD, 
as mitochondrial dysfunction and oxi-
dative stress play a key role in many 
macular diseases.1,7,11 The technique 
does not worsen the disease, has no side effects, and 
is completely noninvasive.1,18 The protocol we use 
provides a combination of 9 PBM therapies.

PBM is performed through a medical device which 
applies light-emitting diodes (LEDs) to stimulate cel-

lular function and improve energy production. Each 
cycle of therapy delivers wavelengths between 590 nm 
and 850 nm for 4 minutes per eye. The PBM cycles 
are completed in approximately 1 month.

Clinical outcomes are determined 
using an optical coherence tomog-
raphy (OCT) test; an Amsler grid, 
to detect wavy, broken, or distorted 
lines; a Pelli-Robson chart, for assess-
ment of contrast sensitivity; a Snel-
len chart, for far visual acuity (VA); 
and a Jaeger chart, for near VA. The 
outcomes are measured at the end of 
the PBM procedure, after 3 months 
and after 6 months.

The clinical results of a case after 
PBM are shown in Figure 1. Nine 
PBM cycles were administered to a 
patient over 1 month. After 1 month 
and 6 months, the OCT scan showed 
reduced drusen. The patient obtained 

subjectively improved vision, less eye strain, more 
color contrast, higher definition, and better far and 
near uncorrected VA. Contrast sensitivity improved 
from 1.8 to 2.0. Outcomes remained stable at the 
6-month follow-up.

This case demonstrates a successful noninvasive 
treatment with improved quality of vision in dry 
AMD. Irradiation could, therefore, offer a new, non-
invasive, adverse effect–free means of stimulating 
retinal stem cells to regenerate.

PBM is a treatment whereby quality of vision is 
improved and not worsened in some patients suf-
fering from dry AMD, leading to better VA and con-
trast sensitivity and a less damaged macular profile. 
Overall, these results are encouraging and indicate 
how protocols could be consolidated in the future.

Promoting cellular regeneration by using light 
waves represents a challenge in ophthalmology. To 
date, there are no approved theories for many reti-
nal diseases. Intriguingly, this protocol seems to 
offer an extremely promising approach to prevent VA 
from worsening and to promote tissue repair in the 
dry form of AMD. Moreover, the approach has the 
enormous advantage of being entirely noninvasive. 

According to this hypothesis, at certain wave-
lengths, irradiation could regenerate retinal cells.

Thus, modulated light can offer a novel, valid 

Photobiomodulation        
shows the power of light
Study results demonstrate effectiveness in treating dry age-related macular degeneration
By Roberto Pinelli, MD; Special to Ophthalmology Times®

 ◗ Modulated light can 
offer a novel valid 
therapeutic approach 
for dry AMD, which 
may facilitate the 
repair of damaged 
tissues in the retina 
and promote the 
survival and function 
of epithelial cells 
within the retinal 
pigmented epithelium.
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therapeutic approach for dry AMD, which may facil-
itate the repair of damaged tissues in the retina and 
promote the survival and function of epithelial cells 
within the retinal pigmented epithelium.19 ■

Miorica Bertelli, OD, and Elena Scaffidi, MS, contrib-
uted to this report.
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Figure 3. Far Uncorrected Visual Acuity, Near Uncorrected Visual Acuity, and 
Contrast Sensitivity Progression Before and 6 Months After Treatment
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Ophthalmologists can use photobiomodulation 
to treat chronic eye diseases, such as dry 
AMD. The technique does not worsen the 
disease, has no side effects and is non-invasive.                                      
(Photos courtesy of Roberto Pinelli, MD)
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A New York City physician describes how he coped with the disease in the early days of its US appearance
By Lynda Charters; Reviewed by Royce Chen, MD

C
oronavirus disease 2019 (COVID-19 came 
to the United States insidiously and in 
a number of guises. No one has been 
spared, and no one, including health 
care workers, gets a pass because of 
religion, politics, gender, or age. 

Royce Chen, MD, contracted the 
virus in early March, when physicians still knew 
very little about the disease. At that time, before 
the pandemic was declared, Chen suspected he had 

a bad cold. 
“My symptoms were a little more 

than those associated with a cold 
and a little less than those of a 
flu,” he said.

He described his condition as less 
than 100%, but he was not inca-
pacitated. His symptoms included 
a low fever (temperature, 99.5º F) 

for 2 days, a light headache and fatigue, dry cough, 
and a red eye, all of which were so mild that they 
normally would not have kept him from work. 

“At this point, we knew that this was a very con-
tagious virus,” he said. “Because we were aware 
that affected individuals could be asymptomatic or 
have minor symptoms, based on data from China, I 
considered it important to rule out the virus through 
testing. If I tested positive with these symptoms, 
it would be important to communicate that to the 
people in my department so that the residents and 
fellows would not keep reporting to work if they 
had similar symptoms.”

Chen has 2 young children, so runny noses and 
low-grade fevers are commonplace in his household. 
He kept in mind the potential for the common cold 
but wanted to rule out COVID-19, which proved chal-
lenging. Even though the number of cases in New 
York was rapidly increasing, testing was limited at 
that time to individuals with high fevers or short-

ness of breath or who had recently returned from 
a trip to an area with known COVID-19 activity.

Ultimately, he got tested, and COVID-19 infection 
was confirmed 5 days later; he had stopped seeing 
patients and self-quarantined since the start of his 
symptoms. His wife developed similar symptoms 
after his cleared, and his children had 
runny noses—he noted that it is chal-
lenging to completely isolate in an 
apartment. At the time of Chen’s ill-
ness, the guidelines called for return-
ing to work 7 days after the onset of 
symptoms in concert with improved 
symptoms and no fever; because of 
a persistent cough, it was 2.5 weeks 
before he could return.

T H E  N E W  N O R M A L
As time passed, more was learned about COVID-19’s 
impact on all aspects of everyday medical life; ie, 
clinical practices, residents, subspecialties, and per-
sonal protective equipment (PPE).

During his quarantine, Chen was involved in 
what he called seemingly endless Zoom meetings 
to develop protocols for his residents and his depart-
ment to keep patients, trainees, and staff safe. 

“When I was able to return to work, we were 
in a much different place regarding the approach 
to PPE,” he said. “Patients and doctors were now 
required to wear masks. Practice activity decreased 
to about 10% of the normal volume.”

Having had COVID-19 and developing antibodies 
to the virus has given Chen a more secure feeling 
about resuming practice with at least a modicum 
of immunity, he said. 

Even so, he initially had reservations about return-
ing; he was concerned about how his colleagues felt 
about his presence and about patient safety. 

“Would my wearing an N95 mask be enough to 

prevent me from spreading it to other people? Was 
I still infectious?” he wondered. 

“Having the virus gave me a firsthand perspective 
about the fears and anxieties that patients may have 
during this pandemic,” he said. “I am able to share 
my experience and my own fears with patients, and 

this sharing has allowed me to con-
nect with them on a deeper level. It 
provides them with both reassur-
ance and more understanding about 
what the virus can look like, with 
its many different faces.”

Chen said the silver lining is a 
reinforcement of the doctor-patient 
relationship: 

“Sometimes you forget how it truly 
is a relationship, and that patients 
do not simply present problems that 

you are trying to solve,” he said.
In light of this, the practice performed many tele-

health visits and called several thousand patients to 
check in, assess their status, and convey the safety 
and efficiency measures that the practice instituted. 

“Many lonely patients were extremely anxious 
and were grateful to hear someone asking how they 
were doing,” Chen said. “Since May, our practice 
volumes have increased significantly. It has been 
good to see that the patients recognize that a visit 
to the eye doctor is a completely different experi-
ence now, which alleviates their fears, and it is nice 
to reconnect with them and share our stories from 
this crazy time.” ■

An ophthalmologist             
faces down COVID-19

ROYCE CHEN, MD
e: rc2631@cumc.columbia.edu
Chen is the Helen and Martin Kimmel Assistant Professor of Ophthalmology at Columbia 
University Medical Center and attending ophthalmologist at NewYork-Presbyterian in New 
York, New York. He has no financial interest in this subject matter. 

 ◗ Royce Chen, MD, 
sees a silver lining 
in his diagnosis: a 
reinforcement of 
the doctor-patient 
relationship.
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Experts review state of age-related 
macular degeneration in 2020
Pandemic highlights need for longer-lasting agents to reduce treatment burden in evolving field
By Michelle Dalton; Reviewed by Caroline R. Baumal, MD, and David Eichenbaum, MD, FAAO

THE INTRODUCTION OF anti-VEGF ther-
apy in the early 2000s revolutionized modern retina 
practice, forever altering the treatment paradigm 
and improving the prognosis of common blinding 
conditions such as wet age-related macular degen-
eration (AMD), the leading cause of visual impair-

ment in Americans over age 60.1

“It is remarkable how medical 
retina went from being a field that 
was mostly sad and with poor prog-
noses to a field where we have 
relative happiness, success, and 
safety, albeit with some signifi-
cant burdens and inconveniences 
related to treatment,” said David 
Eichenbaum, MD, FAAO, a part-
ner with Retina Vitreous Associ-
ates of Florida in Tampa. 

Substantial sight-saving strides 
have been made in the past 15 years, 
but the retina field has not fully 
evolved. Anti-VEGF therapy may 
be effective—95% of patients with 

neovascular AMD are able to stay within 3 lines of 
their baseline vision 2 years after beginning treat-
ment2—but its treatment burden is significant, requir-
ing an often older patient population with comor-
bidities to travel to the clinic for frequent injections 
for the remainder of their lives.3 

The next step in the retina revolution involves 
easing that burden through new agents with greater 
durability. In 2020, against the backdrop of a pan-
demic, this goal holds more weight than ever. Ret-
inal specialists face uncharted waters and impos-
sible questions: How do you continue to save the 
sight of AMD patients with in-office injections while 
limiting their exposure to coronavirus disease 2019 
(COVID-19)?

Caroline R. Baumal, MD, professor of ophthal-
mology at Tufts University School of Medicine in 
Boston, Massachusetts, and Eichenbaum recently 
discussed these issues and more. 

T R E A T M E N T  S T R A T E G I E S 
D U R I N G  A  P A N D E M I C 

Severe illness from COVID-19 increases with each 
decade of age, and patients with underlying health 
conditions such as obesity, heart conditions, chronic 
kidney disease, and chronic obstructive pulmonary 
disease are considered at high risk of COVID-19–re-

lated complications.4 Because of concerns about ex-
posure, retinal specialists must be prepared for pa-
tients’ reluctance to come in for in-office treatments. 

“This pandemic has led to a setback in treatment 
for some patients,” Baumal said. 

She recommends tailoring treatments even more 
than usual to determine if injections could be delayed. 

Baumal described her work at the height of the 
pandemic stay-at-home orders: “There was a lot 
of chart reviewing, evaluating the patients’ prior 
images, and calling patients on the phone to ask if 
there were changes in visual acuity or on the Amsler 
grid to determine if treatment could be delayed a 
few weeks,” she said. “There are some patients I 
need to inject every 4 to 6 weeks or they will recur. 
I talked with those patients directly, asked if they 
felt safe to come in, and expedited the injection 
procedure. We extended any patient we could, for 
their comfort.”

If treatment cannot be delayed, Baumal and Eichen-
baum recommend maximizing the efficiency of office 
visits through undilated and/or bilateral injections 
so nervous patients are not lingering.

“I would see the patient in one room, do their 
examination and treatment, and make the appoint-
ment for follow-up at the same time 
in the examination room, so they 
were able to leave directly without 
stopping at a checkout desk,” Baumal 
said. “I think that this level of effi-
ciency made my patients feel much 
more comfortable to come in during 
the pandemic.”

Telemedicine has replaced in-office 
visits for many specialties during the 
pandemic, but Baumal and Eichenbaum said they 
do not see retinal specialists employing telehealth 
yet for AMD management. 

“Almost all my medical retina decisions have an 
imaging component,” Eichenbaum said. “I do not 
think retina is ready for telemedicine in prime time.”

Although telemedicine in the traditional sense may 
not be realistic for this patient population, Baumal 
and Eichenbaum do see a place for home-based opti-
cal coherence tomography (OCT), in which patients 
use a simple digital diagnostic to send imaging to 
their physician between office visits. The daily scan 
takes about 6 minutes. 

“I love the idea of home-based monitoring,” Baumal 
said. “I think it will help us treat our patients bet-

ter with a more effective treat-and-extend protocol. 
Patients will need an examination of the entire ret-
ina at certain intervals so we don’t miss peripheral 
pathology, uveitis, or glaucoma. But we can use this 
type of device to help us better direct our patients.”

Trials investigating the utility of home-based 
OCT are under way. The Home OCT system (Notal 
Vision; Manassas, VA) was granted breakthrough 
status by the US Food and Drug Administration 
(FDA) in 2018.5

I M P R O V E D  D R U G  D U R A B I L I T Y 
Determining how to increase the durability of AMD 
treatments and thereby reduce the treatment bur-
den is “the billion-dollar question” in retina today, 
Eichenbaum said. The average patient receives about 
8 injections in the first year of treatment. 

“I typically start off treating patients every 4 weeks 
until the lesion is dry,” Baumal said. “Then I’ll slowly 
start to extend the patient to 8 weeks and gradually 
to 3 months, depending on patient factors.” 

Retinal specialists know from clinical trials such 
as CATT (NCT00593450), HORIZON, and SEVEN-UP 
(NCT01256827) that more frequent dosing leads to 
better visual outcomes.6-8 The challenge involves 

translating those outcomes into the 
clinic, without a clinical trial coordi-
nator to shepherd a patient through 
frequent visits. 

“We consistently see a correla-
tion to decreased acuity at the time 
we convert patients from random-
ized controlled trial protocol dosing 
to extension trials with real-world 
style dosing or investigator-directed 

dosing,” Eichenbaum said. “More injections of our 
current agents are better.”

Clinical trial outcomes don’t translate to real-world 
scenarios, Baumal noted. “It is very hard for most 
people to maintain long-term 4-week dosing,” she 
said. “Our patients are getting older. “Their visual 
needs change with their coexisting health problems 
and other demands on their lives.”

New agents and drug-delivery platforms aim to 
resolve these issues. For example, brolucizumab 
was recently approved by the FDA based on the 
strength of the phase 3 HAWK (NCT02307682) and 
HARRIER (NCT02434328) trials.9 Adverse events 
such as inflammation and vasculitis are a con-
cern, however. 

Baumal

Eichenbaum

 ◗ The next step in 
the retina revolution 
involves developing 
new agents with 
increased durability.
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“From the phase 3 HAWK and HARRIER stud-
ies, there was about a 4% rate of inflammation in 
brolucizumab-treated eyes,” Baumal said. “Based 
on the HAWK and HARRIER [trials], most of these 
cases of inflammation were mild and resolved with 
treatment. Brolucizumab is an excellent drying 
agent with potential to extend the treatment inter-
val in some individuals. However, the potential for 
inflammation or vasculitis would need to be dis-
cussed with patients. Further research may be able 
to elucidate more information about the pathogen-
esis of these findings.”

Eichenbaum and Baumal both see potential 
advancements in treatment durability through 
devices that can deliver a high dose of a drug 
over a longer period. The ranibizumab port-deliv-
ery system (PDS) could be one such tool. This per-
manent, refillable drug reservoir can hold up to 
100 mg/mL of ranibizumab. The port is surgically 
placed through a 3.5-mm scleral incision in the 
pars plana. Top-line data from the phase 3 Arch-
way trial (NCT03677934) were recently released, 
showing that patients who received PDS refills 
every 6 months had visual acuity outcomes equiv-
alent to those of patients on monthly ranibizumab 
injections.10

“We’re superbly excited about the potential for 
a device that may significantly reduce treatment 
burden,” Dr Eichenbaum said. “[The PDS is] filled 
with concentrated ranibizumab solution, a reliable 
agent that we’ve had for almost 15 years.”

The PDS “holds great promise,” according to 
Baumal: “This will allow a surgical treatment for 
a medical disease. I’m excited to see the final clini-
cal trial results and to be able to potentially treat 
my patients by refiling a port once or twice a year.”

Both physicians also note that gene therapies 
could play a role in future AMD management but 
that it is too soon to tell, given that data have been 
reported on fewer than 20 patients.11,12 

“Gene therapy is exciting, but I have to balance 
my excitement by knowing we have only completed 
phase 1 trials,” Eichenbaum said. “The graveyard 
is full of successful phase 1 drugs, whereas the 
PDS now shows positivity in phase 3. We’re almost 
certainly going to get our hands on it in the real 
world and be able to bring some of these medi-
cal conditions back to the operating room—hope-
fully, with very good success, minimal risk, and 
a reduced overall burden to patients.”

Despite their optimism for the future of AMD 
treatment, Eichenbaum and Baumal emphasize the 
need for context when assessing new agents and 
drug-delivery methods.

“It is very important not to throw the baby out 
with the bathwater as we see new agents come to 
market,” Eichenbaum concluded. “We have 9 years 
of data in the real world on aflibercept, almost 15 
years of data on ranibizumab, and over 15 years 
of data on repackaged bevacizumab. We’re going 
to see new things, some of which will have new 
problems, and we’re going to have to figure out 
how to mitigate new issues and where we can use 
new products best if we want to move forward.” ■
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ACTIVITY 
Age-related macular degeneration (AMD) is the 

cause of approximately half of all cases of blind-
ness among Americans aged 50 and older.1 Al-
though 80% of patients with AMD have the atro-
phic type, most AMD-related vision loss is due to 
the neovascular type (nAMD).  

In nAMD, choroidal neovascularization (CNV) 
develops from the new growth of fragile vessels 
from the choriocapillaris into the subretinal pig-
ment epithelium or subretinal spaces. These ves-
sels may leak or hemorrhage, leading to serous 
retinal pigment epithelium detachment and vi-

sion-threatening scarring in the macula.2,3 
Vascular endothelial growth factor (VEGF), 

particularly VEGF-A, plays a key role in neovas-
cularization and vessel permeability, though other 
factors also drive angiogenesis, including angio-
poietin-2 and fibroblast growth factor.4,5

CURRENT ANTI-VEGF THERAPIES 
FOR nAMD

Earlier treatments for nAMD have become less 
common since the advent of anti-VEGF therapy 
with the 2004 approval of pegaptanib and the 2006 
approval of ranibizumab.4,5 
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Other anti-VEGF therapies for nAMD are:
• aflibercept
• brolucizumab
• bevacizumab (used off-label for this indica-

tion) 

Brolucizumab was approved in late 2019 based 
on results from the phase 3 HAWK and HARRI-
ER trials. In these trials, patients with active, un-
treated CNV due to AMD in the study eye were 
randomly assigned to receive brolucizumab 3 mg 
or 6 mg (HAWK) or 6 mg (HARRIER) versus af-
libercept 2 mg.6 Patients in the aflibercept groups 
were treated every 8 weeks, and patients in the 
brolucizumab groups were treated every 12 weeks 
after 3 monthly loading injections, or every 8 
weeks if disease activity occurred. At week 48, 
brolucizumab was judged noninferior to afliber-
cept in best-corrected visual acuity change from 
baseline. Overall rates of adverse events were gen-
erally similar between the treatments.

High-quality prospective trials, including the 
CATT trial (see sidebar) show that “while there 
are mild differences between these medications, 
there are not tremendous differences that are very 
clinically relevant, at least in the beginning years 
of treatment,” says Andrew A. Moshfeghi, MD, 

MBA, of the USC Roski Eye Institute. 

NONADHERENCE AND TREATMENT 
INTERVALS

Patients may face a number of barriers that re-
duce adherence to anti-VEGF therapy. These in-
clude intravitreal injection burden, time required 
for visits to the eye care provider, incomplete 
treatment response, and lack of information about 
the long-term nature of anti-VEGF treatment.5,8 

“Often, the way we can improve adherence 
with visits is simply education,” Dr Moshfeghi 
says. “For my new nAMD patients, I spend a lot of 
time explaining to them what to expect, and I find 
by doing so that solves a lot of problems.” He also 
reminds patients they will need to continue receiv-
ing anti-VEGF injections, which are intended to 
preserve visual acuity, but not to cure their nAMD. 

Due to concerns over monthly or bimonthly 
treatment burden, researchers have assessed other 
intervals, such as quarterly, as-needed, and “treat 
and extend.”9 The latter strategy “starts off with 
monthly dosing of the patient until there’s no ex-
cess macular fluid present, at which point, the pa-
tient is still treated at each visit, but the period of 
time between visits is extended by a week or two. 
And that process is continued,” Dr Moshfeghi 
says. 

A 2020 Cochrane review of 15 randomized 
controlled trials of standard doses of aflibercept, 
bevacizumab, ranibizumab, or combinations con-
cluded that in the first year, monthly injections are 
likely to have only a small and clinically insignif-
icant improvement in effectiveness versus 7 to 8 
as-needed injections.10 Monthly injections are also 
likely associated with more endophthalmitis.

EMERGING TREATMENTS FOR 
NAMD

Additional VEGF antagonists are currently un-
der investigation. 

Conbercept, which targets VEGF-A, VEGF-B, 
VEGF-C, and placental growth factor, is approved 
in China for treating exudative AMD, where it is 
typically administered quarterly following 3 
monthly treatments.11 The PANDA-1 and PAN-
DA-2 phase 3 trials are investigating the safety and 
efficacy of conbercept compared with aflibercept 
in patients with nAMD.12,13

Faricimab, which targets VEGF-A and angio-
poietin-2, was compared in phase 2 testing with 
ranibizumab (faricimab 6 mg every 12 or 16 weeks 
or ranibizumab 0.5 mg every 4 weeks). Visual acu-
ity outcomes and rates of adverse events (AEs) 
were similar between the groups.11 The therapy is 
undergoing testing versus aflibercept in the global 
phase 3 TENAYA and LUCERNE trials. 

A port delivery system (PDS) for delivering 
concentrated ranibizumab—designed as a perma-

nent, surgically implanted, refillable reservoir—
was tested against ranibizumab 0.5 mg injection in 
the phase 3 Archway trial.11 In topline results an-
nounced in May 2020, patients in the PDS group, 
who received refills every 6 months, had equiva-
lent visual acuity outcomes at weeks 36 and 40 
compared with the monthly ranibizumab group.14 

The investigational treatment was reported to be 
generally well-tolerated, with a favorable bene-
fit-risk profile.

Abicipar pegol, which binds all VEGF-A iso-
forms with high affinity, was compared to ranibi-
zumab in 2 phase 3 trials, CEDAR and SE-
QUOIA.15 Two abicipar pegol regimens met the 
criteria for noninferiority regarding the proportion 
of patients with less than 15 letters of BCVA lost 
in the study eye at week 52. The overall incidence 
of AEs was similar in the treatment groups, but 
rates of study drug–related ocular AEs were high-
er in the abicipar groups due to intraocular inflam-
mation. In June, the FDA issued a Complete Re-
sponse Letter to the biologics license application 
for this agent, noting that “… the rate of intraocu-
lar inflammation observed following administra-
tion of Abicipar pegol 2 mg/0.05 mL results in an 
unfavorable benefit-risk ratio in the treatment of 
neovascular (wet) age-related macular degenera-
tion.”16 The next steps in the development of this 
agent are yet to be determined.
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“Further down the pipeline are 

gene therapy approaches, and a 

number of different gene therapy 

drugs are being evaluated. They’re 

looking at intravitreal approaches, 

subretinal approaches, and 

suprachoroidal delivery of gene 

therapy.”

—Andrew Moshfeghi, MD, MBA

“

 The Comparison of Age-Related Macular 

Degeneration Treatments Trials (CATT) 

randomly assigned patients aged 50 and 

older with untreated active CNV to different 

treatment schedules of ranibizumab or 

bevacizumab.7 In year 2, patients receiving 

monthly treatment were randomized to 

continue monthly or switch to as-needed 

treatment. For the next 3 years, the patients 

were treated with aflibercept, ranibizumab, 

or bevacizumab per the treating physicians’ 

judgment. Among eyes treated to 5 years, 

mean visual acuity improved from 62 to 70 

letters at year 2 but declined to 59 letters by 

year 5. Factors associated with significantly 

worse visual acuity at 5 years included 

subretinal hyper-reflective material, 

intraretinal fluid, retinal thinning, larger CNV 

lesion area, and foveal center pathology.

To complete this activity go to 

https://www.gotoper.com/go/cb-namd20-print  
to access the online version of this activity and the posttest.
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P
ractitioners can decrease the 
treatment burden for patients 
through the use of avail-
able generic and low-cost 
intraoperative medications 
that negate the need for pa-
tients to purchase medica-

tions postoperatively, according to Scott 
E. LaBorwit, MD.

 For example, practitioners can compound 
antibiotics and steroids and administer 

them perioperatively via 
a transzonular or a pars 
plana approach; how-
ever, cataract surgeons 
might not be comfort-
able with such a pro-
cedure. Another costly 
option is steroids that 

can be deposited in the lacrimal system 
or under the iris.

LaBorwit and Robert Stutman, OD, MBA, 
conducted a retrospective chart review to 
identify safe generic or low-cost medica-
tions for use at surgery to eliminate patient 
expenses after surgery. 

The sample size was 5400 patients who 
underwent cataract surgery by 1 surgeon 
from July 2016 to January 2020. The study’s 
end point was the absence of the need for 
patient medication purchases after cata-
ract surgery.

The study’s hypothesis was that use of 
perioperative antibiotic drops, povidone-
iodine 5% during the surgical prep, ante-
rior chamber generic moxifloxacin, and 
sub-Tenon triamcinolone will eliminate 
the need for preoperative or postopera-
tive drops.

 The investigators evaluated the safety 
outcomes, which included the incidence 
rates of infection, IOP elevations resulting 
from steroids, rebound iritis, and cystoid 
macular edema, LaBorwit recounted.

They used generic moxifloxacin 1 mg/
mL from a commercially available bottle 
(cost, $47.50 per bottle) with 0.3 cc instilled 
into the anterior chamber; the moxifloxa-

cin was diluted with balanced saline solu-
tion in a 1:4 ratio. The cost per patient of 
this approach was $1.06, LaBorwit noted. 

For the steroid component of the treat-
ment, the investigators injected 0.3 cc of 
triamcinolone 7 mm posterior to the lim-
bus into the superonasal sub-Tenon space; 
the dose was later decreased to 0.1 cc. The 
triamcinolone cost $43 per vial and $1.07 
per patient.

R E S U L T S
No intraocular complications occurred 
as a result of the medication placement. 
Endophthalmitis did not develop in any 
cases. Three corneal ulcers developed that 
resolved with topical and anterior chamber 
treatment, LaBorwit explained.

The study results showed steroid-induced 
elevations in the IOP in 102 patients (1.9%), 
and these were treated with topical anti-
glaucoma medications. With reduction 
of the dose from 0.3 to 0.1 cc, the inci-
dence rate of elevated IOP decreased to 
0.67%. Nine (0.17%) patients had persis-
tently elevated IOPs that exceeded 30 days 
postoperatively. 

Cystoid macular edema developed in 
1.5% of patients for an average of 35 days. 
All resolved with drops over time. Rebound 
iritis occurred in about 5% of patients, 
which increased to 6.67% when the steroid 
volume was decreased, LaBorwit noted.

“The results indicated that generic and 
low-cost intraoperative medications use 
is safe and effective and eliminates the 
need for patients to buy drops postopera-
tively. The total cost to the surgical center 
was less than $3 per patient,” LaBorwit 
concluded. ■

Perioperative medications can eliminate 
postoperative drops after cataract surgery
Options can reduce the treatment burden for patients, leading to improved outcomes
By Lynda Charters; Reviewed by Scott E. LaBorwit, MD

SCOTT E. LABORWIT, MD
e: sel104@me.com
LaBorwit has no financial interest in this subject matter. Dr 
LaBorwit is an assistant professor at Wilmer Eye Institute, The Johns 
Hopkins Hospital, Baltimore, Maryland. Robert Stutman, OD, MBA, 
is an optometrist in Towson, Maryland.

LaBorwit

(TOP) The placement of antibiotic after cataract surgery.  
(BOTTOM) A nurse prepares an injection for use. (Photos courtesy of Scott E. Laborwit, MD)
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Nanodroplet technology improves lens comfort
By Lynda Charters; Reviewed by Alanna D. Nattis, DO, FAAO

AN ARTIFICIAL TEAR based on 
nanodroplet technology may improve con-
tent lens comfort in patients. 

nanodroplet technology-based tear 
(Systane Complete, Alcon) significantly 

improved contact lens 
comfort in patients with 
dry eye signs and symp-
toms related to contact 
lens wear.

The rationale behind 
these drops is that the 
nanodroplet technol-
ogy combines technol-

ogy indicated for aqueous deficient dry 
eye and meibomian gland dysfunction 
and evaporative dry eye. The formula-
tion contains polyquaternium-1 is a pre-
servative that is considered less irritating 
than benzalkonium chloride, according 
to Alanna D. Nattis, DO, FAAO, a cor-
nea, cataract and refractive surgeon, and 
director of Clinical Research at SightMD, 
Babylon, New York.

T H E  S T U D Y
Nattis and colleagues undertook a study to 
test the effectiveness of this artificial tear 
for relieving lens discomfort in patients who 
wear daily disposable soft contact lenses.

The randomized investigator-masked 
clinical study ran for 2 weeks at 3 sites 
and included 46 symptomatic patients 
with dry eye who wore daily disposable 
contact lenses and had a best-corrected 
visual acuity (BCVA) of 20/30 or better. 
The inclusion criteria required the pres-
ence of substantial symptoms that were 
related to the contact lens wear. 

All patients completed the Contact Lens 
Dry Eye Questionnaire-8 (CLDEQ-8) to 
determine the degree of eye discomfort 
that was related to the contact lenses. The 
patients were randomly assigned to treat-
ment with artificial tears (n = 22) or no 
treatment (n = 24). Patients in the active 
treatment group were instructed to instill 
1 drop into the eye before wearing their 
contact lenses followed by 1 drop in each 
eye after removing the contact lenses. The 

untreated patients were instructed not to 
use artificial tears during the study, Nat-
tis explained.

The baseline signs and symptoms were 
compared with those at the end of the 
2-week period. 

The investigators measured the BCVA, 
the tear breakup time (TBUT), and the 
extent of corneal staining and performed 
Schirmer testing and evaluated meibum 
quality and expression.

The investigators also evaluated the 
patients based on the CLDEQ-8 question-
naire score, the standardized patient eval-
uation of eye dryness (SPEED) score, the 
contact lens log review completed daily by 
the treated patients, and the self-report-
ing by the treated patients regarding 
improvement. 

R E S U L T S
Nattis reported that 95% of the patients 
were compliant in the treatment group. 

“Compared with the controls, signifi-
cant improvements were seen in the treat-
ment group in the end-of-day comfort (P = 
.045) at 2 weeks and comfortable contact 
lens wear time at 1 and 2 weeks (P = .006 
and P = .02, respectively),” Nattis said.

No adverse events were reported.
Significant improvements also were seen 

in the questionnaire score (P = .006) and 
in the self-perceived eye comfort (P <  
.001) at 2 weeks.

The treated and untreated groups did not 
differ in the SPEED score, TBUT, corneal 
staining extent, or meibum expression.

Nattis pointed out that the results serve 
as an educational tool for patients in that 
the Systane Complete formulation may 
help increase contact lens tolerance and 
improve ocular health by potentially pre-
venting contact lens–related complications 
and have implications for therapeutic con-
tact lens wear. ■

ALANNA D. NATTIS, DO, FAAO
e: asn516lu@gmail.com
Nattis is a consultant and researcher for Alcon and Glaukos. 

Nattis

Artificial tears offer a path to comfort 
for contact lens wear
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Getting used to working 
in this way is not only 
smart during a pandemic, 
it may become essential 
to the future of medicine.

—Hudson Plumb, Heartbeat

“
”

Using electronic health records to reach 
vulnerable patients during COVID-19
EHR system has capabilities that can help physicians communicate, reach out
By Jordan Rosenfeld

THE CORONAVIRUS DISEASE 2019 
(COVID-19) pandemic is changing the way physi-
cians practice medicine, especially how they com-
municate with and reach the most vulnerable pa-
tients, said Hudson Plumb, senior vice president 
of strategy and digital innovation at Heartbeat, a 
healthcare marketing agency in New York. Plumb 
also runs Threshhold Solutions, which specializes 
in the development of products and services lever-
aging health information technology (HIT), elec-
tronic health records (EHRs), health system pro-
grams, and population health programs.

Plumb recommends that physicians turn to capa-
bilities already within their EHRs to increase patient 
engagement now that the majority of clinical appoint-
ments have shifted to telehealth visits.

“One of the things you can do in the EHR is gen-
erate lists of patients that meet specific criteria, 
often referred to as a patient pursuit list or data-
pulls that are scheduled to be seen in the next 
month or 2 months,” Plumb said

Similarly, the EHR should be able to generate 
lists of patients in high risk groups, such as those 
on immunosuppressive therapies, or with diseases 
such as diabetes, heart failure, chronic obstructive 
pulmonary disease (COPD), or who are over 65.

Physicians, or appropriate staff, can then reach 
out proactively to these patients, he says, to either 
provide them with information or education, and 
invite them to schedule a telehealth visit to dis-
cuss their health.

This will also help physicians prioritize who 
needs to be seen most immediately, moving on 
down to patents who are less high risk.

Once patients are identified, 

Plumb also recommends that physicians or staff 
prepare an outbound communication in the form 
of either an email or text that allows patients to 
know their physicians are looking out for them, 
and there to answer questions as needed.

The communication can include information with 
recommendations for staying healthy, as well as 
details on how to get ready for a telehealth call to 
reduce the need for educating patients on using 
their technology during the visit.

“This saves the doctor and their teams lots of time 
trying to do a whole bunch of outbound calling. 
It can be much more systematized,” Plumb said.

Without the EHR to help sort patients into rele-
vant groups, Plumb noted, “You could be in a po-
sition of trying to get your staff to pore through 
[patient] schedules.” Additionally, patients may 
not answer the phone if they do not recognize a 
phone number, he says.

Communicating with patients in this uncertain 
time can alleviate anxieties and answer their ques-
tions. Plumb says certain tests may even be admin-
istered remotely. Getting used to working in this way 
is not only smart during a pandemic, Plumb says, it 
may become essential to the future of medicine, in 
which tele-health engagement is likely to remain high.

“Even after COVID-19 is hopefully behind 
us, we may see a change in how doc-
tors and patients engage,” 
he said.

Increased telehealth use would open healthcare 
access to numerous populations that may already 
struggle to get healthcare, from people who live 
in rural areas, to patients that struggle with trans-
portation or poor health or find difficulty getting 
to their doctors’ offices, he says.

“This may end up being an important move for-
ward that was driven by a crisis, but resulting in 
some benefits,” he said.

Fortunately, the Centers for Medicare and Med-
icaid Services (CMS) have relaxed older standards 
insisting telehealth visits only be conducted in 
medical centers or doctors’ offices.

“Physicians can document and code the visit 
in the EHR just the way they would an in-person 
visit,” Plumb said.

By doing the legwork to reach out to vulnerable 
patients now through targeted EHR lists, physicians 
can maintain healthy practices, Plumb concluded. ■
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  Monthly Reports
  No long term commitment or contract required
  100% HIPAA Compliant
  Stellar letters of reference

 
Call us today for your free, no obligation consultation

“You’re focused on your patients, we’re focused on you”

Ph: 855-EYE-BILL ext. 802
Email: amay@focusedmedicalbilling.com

Web: www.focusedmedicalbilling.com

America’s leading ophthalmology billers for over twenty 
years and counting!

ü 100% onshore, full-service medical billing by certified 
ophthalmology technicians and coders

ü Proficiency in 35+practice management and erm systems
ü Long-standing relationships with insurance companies
ü Executive consultants of the AAO
ü Credentialing services
ü Practice consulting and forensic billing services to 

maximize office efficiencies and increase revenues
ü Offices in New York and Florida

Telehealth and MIPS expertise to maintain 
practice profitability.

WWEE  AARREE  IINN  TTHHIISS  TTOOGGEETTHHEERR
Call or e-mail today for a FFRREEEE  PPRRAACCTTIICCEE  AANNAALLYYSSIISS
O: 516-922-9571 • C: 516-830-1500 • info@pmbiller.com • www.pmbiller.com

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.

OPHTHALMOLOGISTS
read this space.
Make sure your ad is here 
next issue instead!

JOANNA SHIPPOLI
Advertising
(440) 891-2615
jshippoli@mjhlifesciences.com
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For Products & Services and Recruitment advertising information, contact: 
Joanna Shippoli at 440-891-2615 • Email: jshippoli@mjhlifesciences.com

ADVERTISE TODAY!
Reach highly-targeted, market-specific business professionals,  

industry experts and prospects by placing your ad here!

DIGITAL IMAGING

FUNDUS PHOTO, LLC 
   +1 314 533 6000   fundusphoto.com       

Sustaining Member - Ophthalmic Photographers Society

Visit our website to learn why we care about your business!

FDA Cleared, CE Europe, Study Certified, CMS Qualified

Easy to use - Easy to own

FDA 510(k) cleared in the US and CE in Europe/UK

Reading Center Study Certified, CMS Qualified for reimbursement

NewVision Ophthalmic Imaging Software in DICOM for PACS integration

Exclusive Universal Auto Transfer to any EHR/PACS  

Fundus Photo, LLC is the oldest & only independent eye imaging    

company delivering the following to meet the needs of today's 

professional ophthalmic practice:

Ready to reach
ophthalmologists?
Joanna Shippoli • Advertising
(440) 891-2615 • jshippoli@mjhlifesciences.com

Contact me today to place your ad.

Reach your target audience. 
Our audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

https://fundusphoto.com
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TEXAS

THE UNIVERSITY OF TEXAS SOUTHWESTERN 
MEDICAL CENTER DEPARTMENT OF OPHTHALMOLOGY 

HAS THE FOLLOWING POSITIONS AVAILABLE:

For more than 40 years, the Department of Ophthalmology at 
UT Southwestern Medical Center has received national and 
international acclaim for its clinical practice and patient care, 
research and physician training.

The Department of Ophthalmology offers the most compre-
hensive ophthalmic care in Texas. Our faculty members’ spe-
cialties cover all vision and eye problems and procedures 
including cornea, external disease, refractive and cataract 

surgery, glaucoma, macular degeneration, neuro-ophthalmol-
ogy, ocular pathology, oculoplastic and orbital surgery, on-
cology, adult strabismus, retinal and vitreous disorders, and 
pediatric ophthalmology.

Our mission is to provide excellence in clinical care of patients 
with diseases of the eyes, to advance medical knowledge of 
the causes and treatments of such diseases, and to instruct 
and educate physicians in the practice of ophthalmology. 

UT Southwestern Medical Center is committed to an educational and working environment that provides equal opportunity to all members 
of the University community. In accordance with federal and state law, the University prohibits unlawful discrimination, including harassment, 
on the basis of: race; color; religion; national origin; gender, including sexual harassment; age; disability; citizenship; and veteran status. In 
addition, it is UT Southwestern policy to prohibit discrimination on the basis of sexual orientation, gender identity, or gender expression.

 » Neuro-Ophthalmologist – as Assistant Professor, 
Associate Professor or Professor level

 » Comprehensive Ophthalmologist –  
Fort Worth, Texas satellites – as Assistant 
Professor, Associate Professor, or Professor level

 » Comprehensive Ophthalmologist –  
Dallas, Texas – as Assistant Professor,  
Associate Professor, or Professor level

 » Comprehensive Ophthalmologist  
(PMH) – Dallas, Texas – as Assistant Professor, 
Associate Professor, or Professor level

 » Ocular Oncology Ophthalmologist-Singular  
or Combined Interest Faculty Position – as 
Assistant Professor, Associate Professor, or 
Professor level

 » Uveitis Ophthalmologist – as Assistant Professor, 
Associate Professor, or Professor level

 » Pediatric Ophthalmologist – as Assistant 
Professor, Associate Professor, or Professor level

Interested candidates should send their CV 
and cover letter to the address below: 

Dr. James P. McCulley
Professor and Chairman - Department of Ophthalmology UT 

Southwestern Medical Center 
5323 Harry Hines Blvd. MC 9057

Dallas, TX  75390-9057

Email: stewart.king@utsouthwestern.edu

For additional information about all these opportunities, visit our Career Board:
http://jobs.modernmedicine.com/
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SOUTH DAKOTA

Sanford Eye Center is seeking a BC/BE Ophthalmologist to add to its current group of 5 
ophthalmologists and 3 optometrists, with one physician focusing on pediatric patients.

  Ideal candidate would be a comprehensive ophthalmologist with fellowship training in glaucoma

  Call is 1:5

  Work 4.5 days per week

  Competitive compensation and comprehensive benefit package

  Excellent retention incentive & relocation allowance

Sioux Falls is one of the fastest growing areas in the Midwest. As the largest city in the state, it 
balances an excellent quality of life and strong economy with a safe, clean living environment. The 
cost of living is competitive and South Dakota has no state income tax. Sioux Falls offers amenities 
of a community twice its size such as fine dining, shopping, arts, sports and nightlife.

Check us out at practice.sanfordhealth.org

For More Information Contact: Deb Salava, Sanford Physician Recruitment at 

(605) 328-6993 or (866) 312-3907 or email: debra.salava@sanfordhealth.org

Contact me today to place your ad.

Reach your target audience. 
Our audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Ready to reach
ophthalmologists?
Joanna Shippoli • Advertising
(440) 891-2615 • jshippoli@mjhlifesciences.com

https://www.sanfordhealth.org/physician-opportunities/openings
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OMIDRIA now has a unique permanent J-code (J1097)1

Less stress, 
pure success

...in your 
O.R. day2

™

OMIDRIA® (phenylephrine and ketorolac intraocular solution) 1% / 0.3% is added to ophthalmic irrigating solution used during cataract 
surgery or intraocular lens replacement and is indicated for maintaining pupil size by preventing intraoperative miosis and reducing 
postoperative ocular pain.

The data are compelling and consistent—OMIDRIA makes cataract surgery better for you and your patients
Published and presented clinical data and manuscripts in preparation report that in post-launch (i.e., not included in current labeling), 
prospective and retrospective, double-masked and open-label, cohort and case-controlled, single and multi-center studies, the use of 
OMIDRIA statistically significantly:

OMIDRIA inhibits the release of inflammation-causing prostaglandins, preventing miosis and 
reducing postoperative pain14

OMIDRIA is separately reimbursed under Medicare Part B and by many Medicare Advantage and commercial payers.† 
Contact your OMIDRIA representative today or visit omidria.com to learn more.
† Based on currently available information and subject to change without notice. Individual plan coverage, payment, policies, and procedures may vary and should be confirmed by the facility. Omeros does not guarantee coverage or payment.

IMPORTANT SAFETY INFORMATION
OMIDRIA must be added to irrigating solution prior to intraocular use.
OMIDRIA is contraindicated in patients with a known hypersensitivity to any of its ingredients.
Systemic exposure of phenylephrine may cause elevations in blood pressure.
Use OMIDRIA with caution in individuals who have previously exhibited sensitivities to acetylsalicylic acid, phenylacetic acid derivatives, 
and other nonsteroidal anti-inflammatory drugs (NSAIDs), or have a past medical history of asthma.
The most commonly reported adverse reactions at ≥2% are eye irritation, posterior capsule opacification, increased intraocular 
pressure, and anterior chamber inflammation.

Please see the Full Prescribing Information for OMIDRIA at www.omidria.com/prescribinginformation.
You are encouraged to report Suspected Adverse Reactions to the FDA. 
Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.
References: 1. HCPCS quarterly update. CMS.gov. Available at: https://www.cms.gov/medicare/coding/hcpcsreleasecodesets/hcpcs-quarterly-update.html. 
Accessed August 9, 2019. 2. Omeros survey data on file. 3. Silverstein SM, Rana V, Stephens R, et al. Effect of phenylephrine 1.0%-ketorolac 0.3% injection on 
tamsulosin-associated intraoperative floppy-iris syndrome. J Cataract Refract Surg. 2018;44(9):1103-1108. 4. Visco D, et al. Study to evaluate patient outcomes 
following cataract surgery when using OMIDRIA with postoperative topical NSAID administration versus a standard regimen of postoperative topical NSAIDs 
and steroids. Presented at: 28th Annual Meeting of the American College of Eye Surgeons (ACES), the American Board of Eye Surgery (ABES), and the Society 
for Excellence in Eyecare (SEE), Caribbean Eye Meeting; February 1-5, 2019; Cancún, Mexico. 5. Walter K, Kauffman L, Hess J. Rate of pseudophakic cystoid 
macular edema using intraoperative and topical NSAIDs alone without steroids. Manuscript submitted for publication. 2019. 6. Rosenberg ED, Nattis AS, Alevi D, 
et al. Visual outcomes, efficacy, and surgical complications associated with intracameral phenylephrine 1.0%/ketorolac 0.3% administered during cataract surgery. 
Clin Ophthalmol. 2018;12:21-28. 7. Al-Hashimi S, Donaldson K, Davidson R, et al. Medical and surgical management of the small pupil during cataract surgery. 
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phenylephrine/ketorolac on iris fixation ring use and surgical times in patients at risk of intraoperative miosis. Clin Ophthalmol. 2018;12:301-305. 10. Matossian C, 
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•  Prevents intraoperative 
fl oppy iris syndrome 
(IFIS)3

• Prevents iris prolapse3

Compared to steroids*:
•  Reduces cystoid macular edema 

(CME)4,5

• Decreases breakthrough iritis4

• Reduces pain photophobia4

* OMIDRIA used intraoperatively with postoperative 
NSAIDs (no steroids) when compared to postoperative 
steroids with or without NSAIDs (no OMIDRIA).

Compared to epinephrine:
• Decreases complication rates6

• Decreases use of pupil-expanding devices (PEDs)6-11 

•  Enables performance of surgery and postoperative 
care without the use of steroids—allowing NSAID-only 
anti-infl ammatory therapy4,5,7

• Shortens surgical times6,7,9,10

•  Reduces need for opioids (i.e., fentanyl) during surgery while 
decreasing VAS pain scores12

• Prevents miosis during femtosecond laser-assisted surgery11,13 

• Improves uncorrected visual acuity on day after surgery6

VAS = visual analog scale
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