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RETINAL IMAGES ACQUIRED using the new 
Heidelberg High Magnification Module provide high-
quality images of the maculae in healthy eyes, but the 
images of eyes with retinal pathologies have poorer 
image quality.

This technology in integrated with widely available 
confocal scanning laser ophthalmoscopy in the HRT 
(Heidelberg retinal tomography) Spectralis system and 
is designed to obtain detailed photographic and video-
graphic retinal images, said Eleni Konstantinou, MD. 

“High-quality images of the retinal vas-
culature and photoreceptors may be useful 
for early diagnosis, prognosis, and monitoring 
the therapeutic response in retinal diseases,” 
Konstantinou said.

But she also noted that it is challenging to obtain 
detailed images of the retinal structures at the cel-
lular level because of the ocular optics.

By Lynda Charters; Reviewed by Anthony Joseph, MD

INTRAVITREAL INJECTION OF human retinal 
progenitor cells (hRPCs; jCell) is a novel treatment in devel-
opment for retinitis pigmentosa (RP) that has demonstrated 
promising biologic activity and an excellent safety profile in 
a recently completed phase 2b study.

According to Anthony Joseph, MD, a primary investiga-
tor of the study, hRPCs offer a potential novel approach to 
the treatment of RP. 

“The jCells exert their therapeutic effect by providing sus-
tained expression of neurotrophic factors that are known 
mediators of neuronal survival, which both reduce photore-
ceptor death and promote the functioning of existing photo-

receptors,” said Joseph, of Ophthalmic Consultants of Boston. 
“This paracrine mechanism of effect is thought to result in 
significant slowing of host photoreceptor loss and is agnos-
tic to any genetic subtype.”

P H A S E  2 B  R E S U L T S
Joseph reported findings of the phase 2b study on behalf of 
the study investigators at the American Society of Retina 
Specialists 2020 Virtual Annual Meeting in July.

In this study, 84 patients diagnosed with RP and with 
best-corrected visual acuity (BCVA) between 20/80 to 20/800 
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INDICATIONS AND USAGE 

XELPROS™ (latanoprost ophthalmic emulsion) 0.005% is indicated for the reduction of elevated intraocular 

pressure (IOP) in patients with open-angle glaucoma or ocular hypertension.

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS 

XELPROS is contraindicated in patients with a known hypersensitivity to latanoprost, or any other ingredients  

in this product.

Please see Important Safety Information on the back cover and brief summary of Full Prescribing Information inside.

Take the worry out of coverage 
with XELPROS Xpress™ 

Delivers XELPROS™ directly to patients at a low set price

XELPROS IS THE FIRST AND ONLY BAK-FREE  

FORMULATION OF LATANOPROST—DELIVERED  

WITH AN INNOVATIVE TECHNOLOGY1,2

Visit XelprosDelivered.com to learn more
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RETINAL IMAGES ACQUIRED using the new 
Heidelberg High Magnification Module provide high-
quality images of the maculae in healthy eyes, but the 
images of eyes with retinal pathologies have poorer 
image quality.

This technology in integrated with widely available 
confocal scanning laser ophthalmoscopy in the HRT 
(Heidelberg retinal tomography) Spectralis system and 
is designed to obtain detailed photographic and video-
graphic retinal images, said Eleni Konstantinou, MD. 

“High-quality images of the retinal vas-
culature and photoreceptors may be useful 
for early diagnosis, prognosis, and monitoring 
the therapeutic response in retinal diseases,” 
Konstantinou said.

But she also noted that it is challenging to obtain 
detailed images of the retinal structures at the cel-
lular level because of the ocular optics.

By Lynda Charters; Reviewed by Anthony Joseph, MD

INTRAVITREAL INJECTION OF human retinal 
progenitor cells (hRPCs; jCell) is a novel treatment in devel-
opment for retinitis pigmentosa (RP) that has demonstrated 
promising biologic activity and an excellent safety profile in 
a recently completed phase 2b study.

According to Anthony Joseph, MD, a primary investiga-
tor of the study, hRPCs offer a potential novel approach to 
the treatment of RP. 

“The jCells exert their therapeutic effect by providing sus-
tained expression of neurotrophic factors that are known 
mediators of neuronal survival, which both reduce photore-
ceptor death and promote the functioning of existing photo-

receptors,” said Joseph, of Ophthalmic Consultants of Boston. 
“This paracrine mechanism of effect is thought to result in 
significant slowing of host photoreceptor loss and is agnos-
tic to any genetic subtype.”
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the study investigators at the American Society of Retina 
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DRUG INTERACTIONS 
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.

USE IN SPECIFIC POPULATIONS 
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 

discontinuation of XELPROS.

Potential for Eyelash Changes 
Inform patients of the possibility of eyelash and vellus 

hair changes in the treated eye during treatment with 

XELPROS. These changes may result in a disparity 

between eyes in length, thickness, pigmentation, 

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  

of topical ophthalmic products.

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.

© 2019 Sun Ophthalmics, a division of Sun Pharmaceutical Industries, Inc. All rights reserved.

XELPROS is a licensed trademark of Sun Pharma Advanced Research Company Ltd. 

PM-US-XPS-0070 03/2019
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RETINAL IMAGES ACQUIRED using the new 
Heidelberg High Magnification Module provide high-
quality images of the maculae in healthy eyes, but the 
images of eyes with retinal pathologies have poorer 
image quality.

This technology in integrated with widely available 
confocal scanning laser ophthalmoscopy in the HRT 
(Heidelberg retinal tomography) Spectralis system and 
is designed to obtain detailed photographic and video-
graphic retinal images, said Eleni Konstantinou, MD. 

“High-quality images of the retinal vas-
culature and photoreceptors may be useful 
for early diagnosis, prognosis, and monitoring 
the therapeutic response in retinal diseases,” 
Konstantinou said.

But she also noted that it is challenging to obtain 
detailed images of the retinal structures at the cel-
lular level because of the ocular optics.

By Lynda Charters; Reviewed by Anthony Joseph, MD

INTRAVITREAL INJECTION OF human retinal 
progenitor cells (hRPCs; jCell) is a novel treatment in devel-
opment for retinitis pigmentosa (RP) that has demonstrated 
promising biologic activity and an excellent safety profile in 
a recently completed phase 2b study.

According to Anthony Joseph, MD, a primary investiga-
tor of the study, hRPCs offer a potential novel approach to 
the treatment of RP. 

“The jCells exert their therapeutic effect by providing sus-
tained expression of neurotrophic factors that are known 
mediators of neuronal survival, which both reduce photore-
ceptor death and promote the functioning of existing photo-

receptors,” said Joseph, of Ophthalmic Consultants of Boston. 
“This paracrine mechanism of effect is thought to result in 
significant slowing of host photoreceptor loss and is agnos-
tic to any genetic subtype.”

P H A S E  2 B  R E S U L T S
Joseph reported findings of the phase 2b study on behalf of 
the study investigators at the American Society of Retina 
Specialists 2020 Virtual Annual Meeting in July.

In this study, 84 patients diagnosed with RP and with 
best-corrected visual acuity (BCVA) between 20/80 to 20/800 
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DRUG INTERACTIONS 
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.

USE IN SPECIFIC POPULATIONS 
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 

discontinuation of XELPROS.

Potential for Eyelash Changes 
Inform patients of the possibility of eyelash and vellus 

hair changes in the treated eye during treatment with 

XELPROS. These changes may result in a disparity 

between eyes in length, thickness, pigmentation, 

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  

of topical ophthalmic products.

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.

© 2019 Sun Ophthalmics, a division of Sun Pharmaceutical Industries, Inc. All rights reserved.

XELPROS is a licensed trademark of Sun Pharma Advanced Research Company Ltd. 
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RETINAL IMAGES ACQUIRED using the new 
Heidelberg High Magnification Module provide high-
quality images of the maculae in healthy eyes, but the 
images of eyes with retinal pathologies have poorer 
image quality.

This technology in integrated with widely available 
confocal scanning laser ophthalmoscopy in the HRT 
(Heidelberg retinal tomography) Spectralis system and 
is designed to obtain detailed photographic and video-
graphic retinal images, said Eleni Konstantinou, MD. 

“High-quality images of the retinal vas-
culature and photoreceptors may be useful 
for early diagnosis, prognosis, and monitoring 
the therapeutic response in retinal diseases,” 
Konstantinou said.

But she also noted that it is challenging to obtain 
detailed images of the retinal structures at the cel-
lular level because of the ocular optics.

By Lynda Charters; Reviewed by Anthony Joseph, MD

INTRAVITREAL INJECTION OF human retinal 
progenitor cells (hRPCs; jCell) is a novel treatment in devel-
opment for retinitis pigmentosa (RP) that has demonstrated 
promising biologic activity and an excellent safety profile in 
a recently completed phase 2b study.

According to Anthony Joseph, MD, a primary investiga-
tor of the study, hRPCs offer a potential novel approach to 
the treatment of RP. 

“The jCells exert their therapeutic effect by providing sus-
tained expression of neurotrophic factors that are known 
mediators of neuronal survival, which both reduce photore-
ceptor death and promote the functioning of existing photo-

receptors,” said Joseph, of Ophthalmic Consultants of Boston. 
“This paracrine mechanism of effect is thought to result in 
significant slowing of host photoreceptor loss and is agnos-
tic to any genetic subtype.”

P H A S E  2 B  R E S U L T S
Joseph reported findings of the phase 2b study on behalf of 
the study investigators at the American Society of Retina 
Specialists 2020 Virtual Annual Meeting in July.

In this study, 84 patients diagnosed with RP and with 
best-corrected visual acuity (BCVA) between 20/80 to 20/800 
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© 2019 Sun Ophthalmics, a division of Sun Pharmaceutical Industries, Inc. All rights reserved. 

XELPROS and XELPROS Xpress are licensed trademarks of Sun Pharma Advanced Research Company Ltd. 

PM-US-XPS-0086 03/2019

INDICATIONS AND USAGE 

XELPROS™ (latanoprost ophthalmic emulsion) 

0.005% is indicated for the reduction of elevated 

intraocular pressure (IOP) in patients with open-angle 

glaucoma or ocular hypertension.

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS 

XELPROS is contraindicated in patients with a 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 
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RETINAL IMAGES ACQUIRED using the new 
Heidelberg High Magnification Module provide high-
quality images of the maculae in healthy eyes, but the 
images of eyes with retinal pathologies have poorer 
image quality.

This technology in integrated with widely available 
confocal scanning laser ophthalmoscopy in the HRT 
(Heidelberg retinal tomography) Spectralis system and 
is designed to obtain detailed photographic and video-
graphic retinal images, said Eleni Konstantinou, MD. 

“High-quality images of the retinal vas-
culature and photoreceptors may be useful 
for early diagnosis, prognosis, and monitoring 
the therapeutic response in retinal diseases,” 
Konstantinou said.

But she also noted that it is challenging to obtain 
detailed images of the retinal structures at the cel-
lular level because of the ocular optics.

By Lynda Charters; Reviewed by Anthony Joseph, MD

INTRAVITREAL INJECTION OF human retinal 
progenitor cells (hRPCs; jCell) is a novel treatment in devel-
opment for retinitis pigmentosa (RP) that has demonstrated 
promising biologic activity and an excellent safety profile in 
a recently completed phase 2b study.

According to Anthony Joseph, MD, a primary investiga-
tor of the study, hRPCs offer a potential novel approach to 
the treatment of RP. 

“The jCells exert their therapeutic effect by providing sus-
tained expression of neurotrophic factors that are known 
mediators of neuronal survival, which both reduce photore-
ceptor death and promote the functioning of existing photo-

receptors,” said Joseph, of Ophthalmic Consultants of Boston. 
“This paracrine mechanism of effect is thought to result in 
significant slowing of host photoreceptor loss and is agnos-
tic to any genetic subtype.”

P H A S E  2 B  R E S U L T S
Joseph reported findings of the phase 2b study on behalf of 
the study investigators at the American Society of Retina 
Specialists 2020 Virtual Annual Meeting in July.

In this study, 84 patients diagnosed with RP and with 
best-corrected visual acuity (BCVA) between 20/80 to 20/800 

SURGERY
Anti-VEGF monotherapy targets 
vitreous hemorrhages in PDR

THERAPEUTICS
Antibiotic-steroid combination 
boosts confidence with delivery

DEVICE TECHNOLOGY
Retinal implant improves 
quality of life in patients with RP

CLINICAL DIAGNOSIS
Probe of IRIS registry: Anti-VEGF 
injections key treatment for PDR

 OphthalmologyTimes.com

Issue  
Highlights

Continues on page 25 : Injection

IMAGING

GENE THERAPY

High-quality images can be useful for 
early diagnosis, prognosis, monitoring
By Lynda Charters

In study, treatment demonstrates promising biologic activity, safety profile

Retinal pathologies 
challenging to image  
with current technologies

Intravitreally injected hRPCs improve 
vision in retinitis pigmentosa cases
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Welcome  to a platform where every image is remarkably accurate. Reliably repeatable.  
Proven to enable confident clinical decision-making. And ready for the advanced image 
analytics necessary for success in a changing healthcare environment. It’s a platform like 
none other. And now, one that’s accessible for any practice.  

Experience powerful images that empower you to do more for your patients and  
your practice. Experience Heidelberg Image Quality™.

To learn more, please call 800-931-2230 or visit HeidelbergEngineering.com

©2020 Heidelberg Engineering Inc. 303082-001 US.AE20

IMAGES THAT EMPOWER.
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See what the ophthalmic community is reading on 
OphthalmologyTimes.com

What’s Trending

Like Ophthalmology Times® at Facebook.com/OphthalmologyTimes

Facebook

Sign up for Ophthalmology Times’® weekly 
newsletter at https://bit.ly/2OqBJ56.

eNewsletter

John J. Grande, CFP, and John S. Grande, CFP, of Grande Financial 
Services, speak on how ophthalmologists should be working on or 
revisiting their financial plans 6 months into the ongoing coronavirus 
pandemic. Go to OphthalmologyTimes.com/view/financial-planning-
during-a-pandemic-part-i

Video

1 Researchers identify pink eye as possible 
primary symptom of COVID-19
OphthalmologyTimes.com/view/coronavirus-pink-eye-symptoms

2 Identifying the value of physician 
assistants in ophthalmology 
OphthalmologyTimes.com/view/value-of-physician-assistants-
ophthalmology

3 The eye and COVID-19:  
Providing facts, not fears
OphthalmologyTimes.com/view/covid-19-providing-facts-not-fears

October ushers in opportunity
Mike Hennessy Sr., Chairman and founder of Ophthalmology Times®’ parent company, MJH Life Sciences™

WITH OCTOBER, comes the changing col-
ors of the leaves, apple cider, and cooler tem-
peratures. It also signals new opportunities. In 
this issue of Ophthalmology Times,® we cover a 
range of topics to keep ophthalmologists on the 
cutting edge. 

Our special section offers a preview of the 
American Academy of Ophthalmology’s virtual 
2020 conference. Kicking off Nov. 13, it features 
an expo and 3 days of content. Registrants can 
choose to participate in more than 100 hours of 
interactive broadcast content and learn about 
developments in research, clinical pearls, and 
practice management.

Imaging is spotlighted on the cover of this 
issue of Ophthalmology Times.® We examine ret-
inal pathologies that can often prove to be chal-
lenging to with current technology. A study is 
looking at a new module that might make a dif-
ference. Additional imaging content in this issue 
includes a look at how the autoregulation of ocu-
lar blood flow preserves ocular microcircula-
tion. Healthy patients may be able to autoregu-
late their ocular blood as demonstrated by opti-
cal coherence tomography (OCT) metrics after 
changes in IOP were induced as a result of the 
water drinking test. This easy test may be a 
practical way to predict IOP peaks in the diurnal 
tension curve. 

Also on the cover is an interesting gene ther-
apy article, detailing the intravitreal injection of 
human retinal progenitor cells, which is improv-
ing vision in retinitis pigmentosa patients. We 
talk to Anthony Joseph, MD, who notes it has 
demonstrated promising biologic activity and an 
excellent safety profile in a recently completed 
phase 2b study.

Gene therapy continues to be an area ripe for 
opportunity. Mark Seraly, MD, offers a look at 
a novel 248-gene panel that is providing defini-
tive diagnoses and more personalized care for 
patients who previously were thought to be neg-
ative for an inherited retinal disease (IRD) using 
a 31-gene panel. He explains that the larger 248-
gene panel provides more relevant information 
about pathogenic mutations in inherited retinal 
diseases.

Our surgery content can provide an opportu-
nity for ophthalmologists treating patients with 
proliferative diabetic retinopathy (PDR). Den-
nis M. Marcus, MD, points out that investiga-
tors have found that anti-VEGF therapy is safer 
than laser for treating vitreous hemorrhages in 
patients with PDR.

We continue to have our finger on the pulse of 
new innovations in therapeutics. Ranjan P. Mal-
hotra, MD, FACS, details an antibiotic-steroid 
combination that is boosting confidence with 

delivery. He explains that tobramycin 0.3%/
dexamethasone 0.05% ophthalmic suspension 
is indicated for steroid-responsive inflamma-
tory ocular conditions in which a corticosteroid 
is appropriate and superficial bacterial ocular 
infection or a risk of bacterial ocular infection 
exists.

Device technology is another area of opportu-
nity, which can help ophthalmologists offer the 
highest level of treatment for their patients. One 
example is a retinal implant that improves quality 
of life for RP patients. Logan T. Vander Woude, 
DO, MPH, explains a retinal implant designed to 
provide prosthetic vision to patients blinded by 
RP. It allows the patient to recognize shapes and 
better distinguish between light and dark.

We turn the page of the calendar to October, 
and we are still in the midst of the coronavirus 
disease 2019 (COVID-19) pandemic. Our team 
continues to provide updates in print and online. 
For the latest ophthalmology-related informa-
tion, you can follow us on social media. You also 
can find our latest coverage online at Ophthal-
mologyTimes.com/Coronavirus.

In an uncertain world, we will continue to 
provide cutting-edge advancements that will 
help you find the opportunities and innova-
tions that allow them to offer the highest level of 
treatment to your patients. ■
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EVOLVING DESIGN. ADVANCING PREDICTABILITY.

Featuring a wide flange at its base, the new precision-engineered  
iStent inject® W is designed to: 

• Safely and effectively control your patient’s glaucoma1

• Optimize stent visualization while maintaining a truly  
micro-scale footprint

• Streamline implantation

• Deliver procedural predictability

Don’t miss the opportunity to make a once-in-a-lifetime difference  
for your cataract patients with mild-to-moderate glaucoma.

TransformMIGS.com  |  800.GLAUKOS (452.8567)

INTRODUCING

REFERENCE: 
1. Samuelson TW, Sarkisian SR, Lubeck DM, et al. Prospective, randomized, controlled pivotal trial of an ab interno implanted trabecular micro-bypass in primary open-angle glaucoma and cataract. Ophthalmology. Jun 2019;126(6):811-821.

INDICATION FOR USE. The iStent inject ® W Trabecular Micro-Bypass System Model G2-W is indicated for use in conjunction with cataract surgery for the reduction of intraocular pressure (IOP) in adult patients with mild to moderate primary open-angle glaucoma. 
CONTRAINDICATIONS. The iStent inject  W is contraindicated in eyes with angle-closure glaucoma, traumatic, malignant, uveitic, or neovascular glaucoma, discernible congenital anomalies of the anterior chamber (AC) angle, retrobulbar tumor, thyroid eye 
disease, or Sturge-Weber Syndrome or any other type of condition that may cause elevated episcleral venous pressure. WARNINGS. Gonioscopy should be performed prior to surgery to exclude congenital anomalies of the angle, PAS, rubeosis, or conditions that 
would prohibit adequate visualization of the angle that could lead to improper placement of the stent and pose a hazard. MRI INFORMATION. The iStent inject  W is MR-Conditional, i.e., the device is safe for use in a specified MR environment under specified 
conditions; please see Directions for Use (DFU) label for details. PRECAUTIONS. The surgeon should monitor the patient postoperatively for proper maintenance of IOP. The safety and effectiveness of the iStent inject  W have not been established as an alternative 
to the primary treatment of glaucoma with medications, in children, in eyes with significant prior trauma, abnormal anterior segment, chronic inflammation, prior glaucoma surgery (except SLT performed > 90 days preoperative), glaucoma associated with 
vascular disorders, pseudoexfoliative, pigmentary or other secondary open-angle glaucomas, pseudophakic eyes, phakic eyes without concomitant cataract surgery or with complicated cataract surgery, eyes with medicated IOP > 24 mmHg or unmedicated IOP 
< 21 mmHg or > 36 mmHg, or for implantation of more or less than two stents. ADVERSE EVENTS. Common postoperative adverse events reported in the iStent inject ® randomized pivotal trial included 
stent obstruction (6.2%), intraocular inflammation (5.7% for iStent inject  vs. 4.2% for cataract surgery only), secondary surgical intervention (5.4% vs. 5.0%) and BCVA loss ≥ 2 lines ≥ 3 months (2.6% 
vs. 4.2%). CAUTION: Federal law restricts this device to sale by, or on the order of, a physician. Please see DFU for a complete list of contraindications, warnings, precautions, and adverse events.

©2020 Glaukos Corporation. Glaukos and iStent inject are registered trademarks of Glaukos Corporation. PM-US-0202
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In addition to the broadcast content, more than 700 hours 

of on-demand education will be accessible until October 2021. 

AAO 2020 Virtual will provide more than 3 times as many on-

demand hours as the 2019 program.

A Virtual Expo is also part of the 2020 AAO program. Reg-

istrants can check out product innovations, learn about new 

services, and connect with industry representatives. Beyond 

the November webinar, the Virtual Expo will remain acces-

sible through February 15.
Registrants for AAO 2020 Virtual will receive an All-Access 

Pass that will enable them to “attend” all sessions, courses, 
Subspecialty Day programs, and Skills Transfer courses that 

AAO 2020 BROADENS  
OPPORTUNITIES WITH VIRTUAL MEETING

S
ubspecialty Day 2020 and the annual meeting of the 
American Academy of Ophthalmology (AAO) are going 
virtual this year. During the webinar November 13-15, 
registrants can participate in more than 100 hours of in-
teractive broadcast content and learn about developments 
in research, clinical pearls, and practice management 

through the American Academy of Ophthalmic Executives (AAOE) 
program. There will be interactive opportunities to “meet the experts,” 
network with colleagues through lounge and happy hour events, and 
relax with stress-reducing activities at EyePlay Experience. 

Three days of content, expo will kick off November 13
By Cheryl Guttman Krader, BSPharm

The decision to cancel the in-person meeting 
and hold an entirely virtual conference was 
made on July 13. 

Program details are being  provided as they  
become available and will be posted at  
aao.org/annual-meeting.

Continues on page 10 : AAO

MEETING PREVIEW

Special Report   ) AAO 2020
6

ro
st

9 
@

Ad
ob

e 
St

oc
k;

 tr
av

elv
iew

@
st

oc
k.

ad
ob

e.
co

m



7

in this issuein this issue
OCTOBER 1,  2020 :: Ophthalmology Times®

Eating our own cooking
Ophthalmologists standing behind their products

When an ophthalmology resident or 
fellow is learning to perform surgery, 
or when an ophthalmologist who has 
been practicing for years decides to 
learn a new surgical procedure (such 
as LASIK or corneal cross-linking), 
the ethical physician must consider it 
their duty to inform the patient.  

For example, when I was in clinic 
with a cornea fellow and saw a pa-
tient who needed a corneal transplan-
tation, I would explain to the patient 
that when I was training to be a cor-
nea specialist my professor would 
have me operate while he watched, 
assisting and critiquing what I did. 
With the fellow standing next to me, 
I would tell the patient that, with 
their permission, I would have my 
fellow do the same, with me pres-
ent to ensure that things were done 
as well as (if not better than) if I were 
the primary surgeon rather than the 
assistant. 

The vast majority of my patients 
would give their permission, often 
after confirming that I would be pres-
ent during the entire procedure. Prob-
ably 5% or fewer patients would say 
that because the result of surgery in 
their fellow eye had been disappoint-
ing, they had been referred to me for 
surgery in the second eye, and the re-
ferring doctor had cautioned them 
to insist that no one other than me 
would perform the operation. The pa-
tient’s wishes would be respected.       

Recently, another ophthalmologist 
who is the residency program direc-
tor in his department told me that his 
approach is similar when he asks his 
patient to allow a resident to perform 
some or all of their procedure. The 
twist that I heard from his experience 
was that although many patients were 
agreeable, if they were a physician or 
the family member of a physician it 
was much more likely that they would 

refuse to allow the trainee to operate.
I found it surprising that someone 

who had mastered their profession by 
learning to operate on patients under 
the supervision of the professor would 
refuse the same opportunity for cur-
rent trainees. Is it not hypocritical for 
physicians who learned, and who per-
haps teach their own residents and fel-
lows today, in this manner, to refuse 
themselves to participate in this same 
system? Should we not, as they say, 
“eat our own cooking”?

A perfect example of this is the ex-
perience of Alan C. Woods, MD, who 
from 1934 to 1955 served as the sec-
ond director of the Wilmer Eye Insti-
tute.1 Toward the end of his term as 
director, Woods developed cataracts 
that required surgery. From among 
his roster of senior, famous surgeons, 
whom did Woods choose to operate 
upon him? The answer was none of 
them. He arranged to have his cata-
racts removed by the chief resident. 
Woods was very cognizant of the fact 
that his choice would be widely com-
mented upon and also that if his res-
idency really was the tremendous 
teaching program he claimed it to be, 
the most tangible way to demonstrate 
that to the world was to let himself be 
one of its patients.

We know that Woods’ surgery went 
perfectly. We also know that he was a 
terrible patient. He refused to stay in 
bed for 2 weeks like the other patients 
(these were the days before operating 
microscopes and fine sutures) and in-
stead walked around inspecting the 
inpatient floors of the institute, giving 
orders to the nurses, quizzing the resi-
dents, and otherwise being officious.

He may not have been an obedi-
ent patient, but Woods was exemplary 
when it came to eating his own cook-
ing. If the care provided by the Wilmer 
residents was of high enough qual-
ity for the many thousands of patients 
who came to his institute, then it was 
good enough for the chairman. ■

REFERENCE
• Knox DL. Alan C. Woods, Sr, MD: a giant in 

his time. Doc Ophthalmol. 1999;98(1):51-81. 
doi:10.1023/a:1002149124172

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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are part  ferti of the program. 
Physicians can earn up to 70 
AMA PRA Category 1 Credits™ 
through the virtual meeting, 

which is almost twice the num-
ber of CME hours offered during 
the 2019 program. 

M E E T I N G 
H I G H L I G H T S

The decision to cancel the in-per-
son meeting and hold an entirely 
virtual conference was made on 
July 13. Planning is ongoing. Pro-
gram details will be provided as 
they become available and will be 
posted at aao.org/annual-meeting.

SCHEDULE
The live, virtual meeting will begin 
each day at 7 am PST and end at 4 
pm PST. Four, 75-minute live, mod-
erated interactive sessions will be 
conducted outside of these hours 
to accommodate the schedules of 
registrants around the globe.

Hello, Asia! sessions will be held on 
Friday and Saturday evening (PST).
Hello, Europe, Africa, and the Mid-
dle East! sessions are scheduled 
for Saturday and Sunday morn-
ing (PST).

OPENING SESSIONS
The regular broadcast content 
on Friday, Saturday, and Sunday 
will begin with 30-minute open-
ing sessions. On Friday, the open-
ing session will feature addresses 
by AAO leaders, including current 
president Anne L. Coleman, MD, 
PhD; Maria M. Aaron, MD, secre-
tary of the annual meeting; and 
David W. Parke II, MD, AAO chief 
executive officer. It will include 
formal recognition of the 2020 
Guests of Honor, and it also will 
honor R. Michael Siatkowski, MD, 
recipient of the Straatsma Award 
for Excellence in Resident Educa-
tion. Siatkowski is the David W. 
Parke II, MD, Endowed Professor 
and residency program director 
at the Dean McGee Eye Institute, 
The University of Oklahoma Col-
lege of Medicine.

The 77th Edward Jackson 
Memorial Lecture, considered 
the most distinguished lecture in 
ophthalmology, will be delivered 
by Michael X. Repka, MD, dur-
ing Saturday’s Opening Session. 
Repka is the David L. Guyton, MD, 
and Feduniak Family Professor of 
Ophthalmology at Johns Hopkins 
University’s Wilmer Eye Institute. 
He also is the AAO medical direc-
tor for governmental affairs and 
the ophthalmology advisor for the 
American Medical Association’s 
CPT Advisory Committee. Repka’s 

AAO
( Continued from page 10 )
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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. 
 

Distributed by:  
Novartis Pharmaceuticals Corporation 
One Health Plaza 
East Hanover, NJ 07936 
T2020-87
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opening session talk is titled “Amblyopia Outcomes 
through Clinical Trials and Practice Measurement: 
Room for Improvement.”

Tamara R. Fountain, MD, the 2021 AAO presi-
dent, will speak during Sunday’s Opening Session.

 
FRIDAY, NOVEMBER 13
Friday is Subspecialty Day 2020. There are 9 meet-
ings, each of which will have live broadcast con-
tent, as well as additional sessions on-demand.

Morning program 7:40-11:30 am:
> Glaucoma 2020: Winning Bets: Strategies in Glau-
coma Care,
> Pediatric Ophthalmology 2020: The Only Game in Town,
> Refractive Surgery 2020: Celebrating 2020,
> Retina 2020: Vision for the Future (continues in the 
afternoon), and
> Uveitis 2020: Beating the Odds–How to Make Sure 
You Get a Full House When You’re Dealt Uveitis

Afternoon programming 12:30-4:20 pm:
> Cornea 2020: Seeing Clearly Into the Future,
> Ocular Oncology/Pathology 2020: Collaboration Now 
More Than Ever,
> Oculofacial Plastic Surgery 2020: Back to the Basics 
With Tips and Tricks, and
> Retina 2020: Vision for the Future

SATURDAY, NOVEMBER 14, AND SUNDAY, NOVEMBER 15
The broadcast content on days 2 and 3 of AAO 2020 
Virtual includes Skills Transfer courses, Original 
Paper sessions, Poster Discussion sessions, and 
other educational content. As in live face-to-face 
meetings, the Original Paper sessions will include 
discussions by a panel of experts and their selec-
tion of best paper. 

Additional content for the Skills Transfer courses 
and archived Original Paper sessions will be avail-
able for viewing on-demand. E-posters and vid-
eos will be accessible at any time, and the Poster 
Discussion sessions also will be archived for on-
demand viewing.

ANNUAL BUSINESS MEETING
The Annual Business Meeting will take place 9:20-
9:40 am on Sunday as a virtual Zoom meeting. 
Login information for the annual business meeting 
will be provided in an email invitation that will be 
sent to voting members and fellows who are reg-
istered for AAO 2020 Virtual. After the meeting, 
voting members and fellows will receive election 
ballots for open board positions and amendments 
to the bylaws.

The annual business meeting will include a report 
from the president of the board and the execu-
tive vice president/CEO. It also will feature 
the election of fellows and members, 
new business and announcements. 

AAOE PRACTICE 
MANAGEMENT PROGRAM
AAOE, the AAO’s practice manage-
ment affiliate, will offer instruc-

tion courses and panel 
discussions, many focusing on 
recovery from the financial and operational 
impacts of coronavirus disease 2019 (COVID-19). 
Instruction topics include finance, practice growth 
and optimization, consolidation, and coding. The 
interactive program will provide an opportunity to 
communicate with experts and colleagues.

THE ACADEMY RESOURCE CENTER 
Registrants can access the Academy Resource Center 
and will receive a 10% discount on clinical educa-
tion, patient education, and practice management 
materials. In addition, they will get information 
on the IRIS Registry, coding, and the EyeSmart 
public information program, plus the opportunity 
to virtually “tour” the Truhlsen-Marmor Museum 
of the Eye.

R E G I S T R A T I O N
Registration for AAO 2020 Virtual gives attendees 
an All-Access Pass with the opportunity to learn 
from all content. Attendees who purchased their 
pass before September 23 have been entered into 
a raffle for prizes including AAO membership in 
2021, a free hotel stay during AAO 2021, and paid 

registration for Subspecialty Day 2021. 
If someone cannot attend the virtual, they 
still can register before Friday, January 29, and 
receive access to virtual meeting content through 
February 15.

Following is a listing of the registration fees by 
category.

Academy Member: $425
Academy Member in Training: $150
AAOE Member: $250
Nonmember: $1,100

A N Y  Q U E S T I O N S ?
Contact the Meetings Department staff by email.

General-meeting questions: meetings@aao.org
Registration, proof of attendance, and CME-related 
questions: registration@aao.org
Virtual expo questions: exhibitions@aao.org
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See more at HCP.EYLEA.US

VISTA and VIVID study designs: Two randomized, multicenter, double-masked, controlled studies in which patients with DME 
(N=862; age range: 23-87 years, with a mean of 63 years) were randomized and received 1) EYLEA 2 mg administered every 8 weeks 
following 5 initial monthly doses; 2) EYLEA 2 mg administered every 4 weeks; or 3) macular laser photocoagulation (control) at 
baseline and then as needed. Protocol-speci� ed visits occurred every 28 (±7) days. In both studies, the primary e�  cacy endpoint was 
the mean change from baseline in BCVA at week 52, as measured by ETDRS letter score. 
E�  cacy of both EYLEA groups was statistically superior vs control at 52 and 100 weeks (P<0.01). 

*Primary endpoint.
† Prespeci� ed exploratory endpoint.
‡ Secondary endpoint.
§ Last observation carried forward; full analysis set.
|| Following 5 initial monthly doses.
The results of exploratory endpoints require cautious interpretation and could represent chance � ndings, as a multiplicity adjustment 
has not been applied. 
anti-VEGF = anti–vascular endothelial growth factor; BCVA = best-corrected visual acuity; DME = Diabetic Macular Edema; ETDRS = Early 
Treatment Diabetic Retinopathy Study.

EYLEA IMPROVED AND SUSTAINED 
VISION GAINS THROUGH 52 AND 
100 WEEKS IN DME1-3

MEAN CHANGE IN BCVA 
(52 WEEKS,* 100 WEEKS†)
PROPORTION GAINED 
≥15 LETTERS
(52 WEEKS,‡ 100 WEEKS†)

MEAN CHANGE IN BCVA 
(52 WEEKS,* 100 WEEKS†)
PROPORTION GAINED 
≥15 LETTERS 
(52 WEEKS,‡ 100 WEEKS†)

+12.5, +11.5 
LETTERS

+10.7, +11.1 
LETTERS

+0.2, +0.9 
LETTERS

+10.5, +11.4 
LETTERS

+10.7, +9.4 
LETTERS

+1.2, +0.7 
LETTERS

(n=136) (n=135) (n=132)

(n=154) (n=151) (n=154)

41.6%, 38.3% 31.1%, 33.1% 7.8%, 13.0%

32.4%, 38.2% 33.3%, 31.1% 9.1%, 12.1%
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•   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 � oaters, and intraocular pressure increased. 

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

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc. 

IMPORTANT SAFETY INFORMATION AND INDICATIONS
CONTRAINDICATIONS
•   EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular in� ammation, or 

known hypersensitivity to a� ibercept or to any of the excipients in EYLEA. 

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

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

•   Acute increases in intraocular pressure have been seen with 60 minutes of intravitreal injection, including with 
EYLEA. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing 
with VEGF inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
managed appropriately. 

•   There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, 
including EYLEA. ATEs are de� ned 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 
� rst 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 � rst six 
months of the RVO studies. 
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VISTA and VIVID study designs: Two randomized, multicenter, double-masked, controlled studies in which patients with DME 
(N=862; age range: 23-87 years, with a mean of 63 years) were randomized and received 1) EYLEA 2 mg administered every 8 weeks 
following 5 initial monthly doses; 2) EYLEA 2 mg administered every 4 weeks; or 3) macular laser photocoagulation (control) at 
baseline and then as needed. Protocol-speci� ed visits occurred every 28 (±7) days. In both studies, the primary e�  cacy endpoint was 
the mean change from baseline in BCVA at week 52, as measured by ETDRS letter score. 
E�  cacy of both EYLEA groups was statistically superior vs control at 52 and 100 weeks (P<0.01). 

*Primary endpoint.
† Prespeci� ed exploratory endpoint.
‡ Secondary endpoint.
§ Last observation carried forward; full analysis set.
|| Following 5 initial monthly doses.
The results of exploratory endpoints require cautious interpretation and could represent chance � ndings, as a multiplicity adjustment 
has not been applied. 
anti-VEGF = anti–vascular endothelial growth factor; BCVA = best-corrected visual acuity; DME = Diabetic Macular Edema; ETDRS = Early 
Treatment Diabetic Retinopathy Study.
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with VEGF inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
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including EYLEA. ATEs are de� ned 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 
� rst year was 1.8% (32 out of 1824) in the combined group of patients treated with EYLEA compared with 1.5% 
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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 � rst six 
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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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P
atients achieved substantial visual gains 
following vitrectomy without endolaser 
combined with aflibercept (Eylea, Regen-
eron Pharmaceuticals) to treat vitre-
ous hemorrhages (VHs) associated with 
proliferative diabetic retinopathy (PDR), 
according to the results of the LASER-

LESS trial (NCT02976012).
Anti-vascular endothelial growth factor (VEGF) 

therapy is an effective treatment for PDR in less com-
plicated eyes that do not require vitrectomy. The 5-year 

results of the Protocol S study with 
ranibizumab (Lucentis, Genentech; 
NCT01489189) compared with pan-
retinal photocoagulation (PRP) for 
PDR not requiring pars plana vitrec-
tomy showed that vitrectomy with 
endolaser resulted in large losses 
of visual fields and significantly 
decreased visual field point scores. 

In addition, the CLARITY study (ISRCTN32207582) 
showed that aflibercept was noninferior to PRP for 
PDR and achieved better visual acuity (VA) levels 
and less visual field loss.1,2 

“Thus, anti-VEGF therapy is a viable alternative 
to endolaser for PDR-related vitreous hemorrhages,” 
according to Dennis M. Marcus, MD, who is in pri-
vate practice in Augusta, Georgia.

T H E  L A S E R L E S S  T R I A L
Marcus presented the 2-year results of LASER-
LESS, a phase 1/2 prospective, randomly assigned                        
interventional study of the safety and efficacy of               
endolaserless vitrectomy in which preoperative, in-
traoperative, and postoperative intravitreal injections 
of aflibercept were administered in eyes with VHs 
associated with PDR in patients who had not under-
gone retinopexy. In addition to the 2-year results, 
the investigators wanted to determine the complica-
tions with and adherence to intravitreal aflibercept 
injection monotherapy for PDR-related VH.

The eligible patients were randomly assigned post-
operatively to mandatory aflibercept injections either 
every 8 weeks or every 16 weeks with as-needed injec-
tions because of progressive PDR or diabetic macular 
edema. The primary outcome was safety issues that 
included large losses of vision or proliferative conse-
quences of PDR. The secondary outcomes included 

VA, anatomic, functional, and treatment outcomes, 
Marcus said.

Of the 40 eyes enrolled, 14 were randomly assigned 
to the every-8-week group and 17 to the every-16-
week group, and 9 were not randomly assigned. The 
average baseline VA was 20/200, with 
a wide range of baseline VA levels.

Throughout the first 2 years of this 
3-year study, the average number of 
aflibercept injections per patient in 
the every-8-week and every-16-week 
groups were, respectively, 14.3 and 8.8.

“On average, VA improved in 31 ran-
domized eyes from the baseline level 
of 20/200 to 20/40. At the 2-year time 
point, there were trends for greater 
visual improvement in the q8 [every-8]-week group 
that gained a mean of 33 letters compared with in 
the q16-week group that gained a mean of 22 let-
ters,” Marcus said.

More proliferative consequences such as recur-
rent VH were seen in the every-16-week group. One 
patient in that group developed neovascular glau-
coma but had a good outcome; no patients in either 
group had progression of tractional retinal detach-
ments. Repeated vitrectomies were not needed in 
either group in eyes with recurrent VHs after addi-
tional aflibercept injections were administered. A 
rhegmatogenous retinal detachment developed in 1 
eye in each group that was repaired with vitrectomy 
and endolaser application, Marcus noted.

Despite the good results, the patient adherence 
rates at the 2-year time point were suboptimal, he 
commented. Overall, 25 eyes completed the final visit 
at 104 weeks. Through 104 weeks, 12 of 14 (86%) 

eyes and 13 of 17 (76%) eyes completed the 2-year 
evaluation in the every-8-week and every-16-week 
groups, respectively. 

Caveats regarding the study are that only the 2-year 
results have been reported, a moderate number of 

eyes were included, cost is an issue, 
and adherence is the main concern, 
he pointed out.

“Avoiding PRP or endolaser for PDR 
has great potential to reduce visual 
field reduction,” Marcus said. “Retina 
surgeons can highly impact visual 
field preservation by avoiding periph-
eral ablation.”

The primary takeaways of the study 
are that the eyes treated with afliber-

cept every 8 weeks gained more letters with fewer 
proliferative complications. 

Marcus concluded that aflibercept may be a bet-
ter alternative to endolaser. With adherence a con-
cern, clinicians have not used the approach outside 
of this clinical trial. 

“Persistent and frequent anti-VEGF treatment is 
needed to optimize outcomes and prevent proliferative 
complications,” he said. “Data provide an important 
framework for future longer-acting anti-VEGF plat-
forms such as gene therapy or a port delivery system 
implant. Three-year follow-up will further determine 
the safety, durability, VA efficacy, optimal dosing, 
and visual field outcomes with this approach.” ■
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Anti-VEGF monotherapy targets 
vitreous hemorrhages in PDR
Investigators research safety, efficacy of endolaserless vitrectomy
By Lynda Charters; Reviewed by Dennis M. Marcus, MD
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e: dmarcus@southeastretina.com
Dr Marcus has received research funds from Regeneron Pharmaceuticals.

 ◗ According to 
investigators, anti-
VEGF therapy is safer 
than laser for treating 
vitreous hemorrhages 
in patients with PDR.
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“Retina surgeons can 
highly impact visual 
field preservation by 
avoiding peripheral 
ablation.” 

– Dennis M. Marcus, MD



Research: Femtosecond lasers 
challenge phacoemulsification
The FEMCAT study found that FLACS is not superior to conventional approach 
By Cédric Schweitzer, MD, PhD, FEBO; Special to Ophthalmology Times®

THE FEMTOSECOND LASER is widely 
used in ocular surgery, particularly in refractive 
surgery with LASIK flap creation or small incision 
lenticule extraction, as well as in corneal graft or 
corneal inlays for keratoconus. Owing to the very 
short pulse of the laser, the technology provides 

highly precise ocular tissue cut-
tings without causing collateral 
damage to surrounding structures. 

The application of femtosecond 
laser to cataract surgery was the 
obvious next step of the technology 
and has led to femtosecond laser-
assisted cataract surgery (FLACS) 
emerging as a recent breakthrough. 

However, it has required additional developments such 
as specific docking systems and real-time imaging 
to enable cuttings of the opacified crystalline lens 
to be made without distortion of ocular structures 
during the laser procedure. Safety zones to preserve 

surrounding structures within the eye also needed 
to be considered (Figure 1). 

As expected, laser-created capsulotomy is more 
precise, circular and centered than manual cap-
sulotomy. In addition, corneal incisions have 
more reproducible squared-edge architecture 
and greater resistance to leakage than manual inci-
sions using a calibrated knife. Furthermore, the frag-
mentation of the lens provided by the specific pat-
tern of femtosecond laser impacts within the lens 
significantly reduces the amount of ultrasound used 
to remove the remaining pieces of the lens during 
the phacoemulsification phase. 

Despite the femtosecond laser’s level of 
technica l capabi l it ies in cataract surgery, 
the clinical benefit for patients remained unclear and 
a Cochrane meta-analysis could not determine the 
equivalence or the superiority of FLACS to phacoemul-
sification due to a low certainty of the available evi-
dence and the unclear risk of bias in included studies. 

With cataract surgery being one of the most rou-
tinely performed operations in medicine, it became 
clear that such a comparison was necessary, not just 
for patients but for healthcare professionals and deci-
sion-makers as well, to enable them to provide rec-
ommendations and potentially facilitate the spread 
of the technology. 

E X A M I N I N G  T H E 
C L I N I C A L  B E N E F I T 

The FEMCAT trial was a large-scale, independent, 
randomly assigned clinical study which took place at 
five centers in France. It was designed to compare 
anatomical, visual and refractive outcomes between 
FLACS and conventional phacoemulsification cata-
ract surgery among 907 patients (1476 eyes) who re-
ceived either bilateral or a unilateral cataract surgery 
by one of these two methods. We included a wide 
range of cataract severity grades that were likely to 
be representative of the French population who un-
dergo cataract surgery every year in France. 

The success rate was defined by four relevant out-
comes in cataract surgery: the absence of perioper-
ative complications up to the 3-month visit; a best 
corrected visual acuity of 0.0 LogMAR or better; an 
absolute manifest refractive error below 0.75 D; and 
the absence of significant change in corneal astig-
matism between the preoperative visit at month 3 
post-operatively. 

The femtosecond laser was found not to be supe-
rior to phacoemulsification in cataract surgery and 
thus FLACS failed to provide an additional clinical 
benefit for patients despite its advanced technical 
performance. Indeed, we observed a high rate of 
uncomplicated surgery of 94.2% up to the 3-month 
visit without significant difference between the two 
groups. These results were recently reported in The 
Lancet. 

The rate of absolute manifest refractive error 
below 0.75 D or 0.5 D were up to 81.4% and 76.5%, 
respectively, again without significant difference 
between the two groups. Interestingly, we did not 
observe any difference in visual, refractive or ana-
tomical outcome measures between the two groups 
whatever the cataract type or the cataract sever-
ity grade. 

L E V E L  O F  E V I D E N C E 
In order to provide robust data on a large sample 

Continues on page 18 : FLACS

Schweitzer

(FIGURE 1)   Real-time imaging system showing an automated recognition of 
anterior and posterior faces of the cornea, and anterior and posterior faces of 
the lens. The green zone is the laser treatment zone within the lens and the red 
zone is the safety zone based on the pupillary margin and the posterior capsule 
of the lens. (Image courtesy of Cédric Schweitzer, MD, PhD, FEBO)
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size, the FEMCAT trial was designed to minimize 
the risk of bias. We strived to provide masking pro-
cedures until the last follow-up visit wherever we 
could, including having a sham laser procedure for 
patients randomly allocated to the phacoemulsifi-
cation group. 

Additionally, an independent adjudication com-
mittee composed of three independent ophthalmolo-
gists masked to the trial allocation was designated 
to evaluate all adverse events for increasing objec-
tivity in safety evaluation. 

We also standardized all the associated proce-
dures (IOL optical and biomaterial characteristics or 
phacoemulsification machines) in each center to limit 
the risk of bias and to analyze only the safety and 
efficacy profile of the studied surgical procedures. 
Finally, four surgeons experienced in cataract surgery 
were involved in the trial at each center. They were 
also likely to be representative of cataract surgeons 
in France. 

C O S T - E F F E C T I V E N E S S  O F  F L A C S
FEMCAT was also a cost-effectiveness trial and 
so we collected all direct expenses related to the 
surgery using a real-life micro-costing approach 
based on detailed resources used during the sur-
gery. It included the prices of items such as knives, 
viscoelastic products, syringes or cannulas; the 
expense of the laser and disposable docking sys-
tems; and all of the costs related to phacoemulsi-
fication machines. 

We also estimated all inpatient and outpatient 
costs, including those related to the 
follow-up or rehabilitation care arising 
until the treatment success measure-
ment was obtained using the French 
national health data system, a claim 
database encompassing 98.8% of the 
French population. With comparable 
clinical outcomes between the two 
groups, the cost of FLACS was sig-
nificantly higher and thus the laser 
was found not to be a cost-effective 
procedure for cataract surgery. 

Indeed, all inpatient and outpa-
tient costs as well as all direct costs 
of surgical items or phacoemulsifi-
cation machines were not significantly reduced in 
the FLACS group. Thus the financial loss incurred 
by laser was not compensated, even in part, by 
either better clinical efficacy or a significant reduc-
tion in other direct costs during the surgical pro-
cedure or thereafter. 

It is likely that the technology’s expansion will 
need to be facilitated by a significant reduction in 
femtosecond laser procedure costs in the future, 
including those incurred indirectly, for example 
by phacoemulsification machines that are used to 
aspire the fragmented lens. 

T E C H N I C A L  P E R F O R M A N C E 
The femtosecond laser was confirmed to be reliable 
and precise regardless of the cataract severity grade 
or the clinical experience of surgeons in our trial. 
Also noteworthy was that the laser enabled reliable 
images of the anterior structure of the eye to be           
obtained irrespective of the cataract severity grade, 
even for very mature cataracts, and allowed for repro-
ducible cuttings of ocular tissues in the FLACS group. 

Moreover, we did not observe any significant adverse 
event during the femtosecond laser 
phase. We reported only six cases of 
incomplete capsulotomy without sub-
sequent anterior capsule tear. Ultra-
sound time and energy were also sig-
nificantly reduced in the FLACS group. 
Finally, we can also confirm the learn-
ing curve of FLACS was short without 
significant adverse events seen in the 
first cases by each surgeon. 

F L A C S  P E R S P E C T I V E S 
While FLACS does not provide 
an additional clinical benefit for                
patients over phacoemulsification 

cataract surgery today and was not found to be 
a cost-effective strategy in our trial, it is fair to 
acknowledge that this technology is still in its                  
infancy and some perspective exists. Indeed, FLACS 
has provided new insights into anterior segment 
surgery, particularly in pediatric cataracts, by en-
abling posterior laser capsulotomy, which, when 
it is performed following crystalline lens extrac-
tion, could limit the risk of amblyopia related to 
the posterior capsule opacification. 

Additionally, owing to the real-time imaging tech-
nology and the three- dimensional zones of laser treat-

ment or safety zones the surgeon can define prior 
to the laser procedure, this technology can also improve 
the surgical outcomes of some severe anterior seg-
ment diseases such as severe capsulophimosis. The 
development of new IOLs that would be a better fit 
to the very precise and circular capsulotomy pro-
vided by the femtosecond laser machine could also 
help improve IOL stability or centration along the 
visual axis. 

Furthermore, innovations such as new aspiration 
machines associated with the femtosecond laser could 
help limit the need to use the phacoemulsification 
machine and reduce the overall cost of the surgical 
procedure. Finally, FLACS may also pave the way 
to a new era of automation and robotics in cata-
ract surgery. 

In conclusion, the FEMCAT trial provides use-
ful information that healthcare providers and deci-
sion-makers should consider before implementing 
this new technology in routine practice for cata-
ract surgery. Although FLACS represents an inno-
vation that could open new doors in ophthalmol-
ogy, it is necessary to rationalize the overall costs 
of cataract surgery as well as consider the individ-
ual patient’s journey when considering whether or 
not it is appropriate to choose FLACS over phaco-
emulsification. ■

FLACS
( Continued from page 16 )
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 ◗ With its higher 
costs, FLACS failed to 
provide an additional 
benefit over 
phacoemulsification 
for patients or in 
healthcare settings, 
despite its advanced 
capabilities.
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Total
(n=1389 eyes)

FLACS Group
(n=704 eyes)

PCS Group
(n=685 eyes)

Odds Ratio*
(95% Cl)

P Value

Overall success rate (%) 42.3%
(588)

41.1%
(289)

43.6%
(299)

0.85
(0.64-1.12)

0.250

Overall rate of 
uncomplicated surgery 
(%)

94.2%
(1308)

94.3%
(664)

94.0%
(644)

1.17
(0.26-5.36)

0.840

Overall rate of Best 
Corrected Visual Acuity at 
0.0 LogMAR (%)

80.2%
(1,114)

78.7%
(554)

81.8%
(560)

0.74
(0.28-1.96)

0.541

Overall rate of absolute 
manifest refractive error 
≤0.75D (%)

81.4%
(1131)

80.1%
(564)

82.8%
(567)

0.78
(0.32-1.90)

0.583

Overall rate of 
postoperative change 
in corneal astigmatism 
≤0.5D and change in axis 
of corneal astigmatism 
≤20° (%)

57.5%
(799)

56.7%
(399)

58.4%
(400)

0.89
(0.66-1.19)

0.429

*Logistic Regression Model with patient random effect adjusted on centres

(FIGURE 2)   FEMCAT trial: Safety and efficacy analyses at 3 months in modified intent-to-treat populations.  
(Data courtesy of Cédric Schweitzer, MD, PhD, FEBO)
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P
atients have been blinded or have expe-
rienced retinal detachments after treat-
ment with so-called stem cell thera-
pies such as intravitreal injections of 
autologous stem cells that are not FDA 
approved for many ocular conditions 
across the US and that were marketed 

directly to patients.
Ajay Kuriyan, MD, MS, and colleagues had pre-

viously identified 40 such business with 70 clinics 
in the US that advertise these treatments directly 
to consumers. He explained that the FDA began to 
issue permanent injunctions against these company, 
including US Stem Cell Clinic, LLC, US Stem Cell 
Inc., and the Cell Surgical Network Corporation.

Currently, the FDA has regulatory authority over 
such companies and since June 2019, has been 
issuing orders to prevent them from developing 
or distributing stromal vascular fraction products 
that are not FDA approved, he explained. 

In light of this kind of marketing activity, Adam 
Ross-Hirsch, MD, first author of the study under 
discussion, and colleagues set out to determine 
the scope of U.S.-based businesses advertising and 
administering cell therapy for ocular conditions, 
by looking at the businesses’ public websites to see 
what has changed since they first published their 
findings in 2017.1 The investigators identified these 
business by searching the Internet using specific 
keywords, such as clinic locations, marketed ocular 
conditions, types of cell therapy offered, routes of 
administration, affiliation with credentialed physi-
cian, safety language, and treatment costs.

R E S U L T S
The results of the analysis showed that 13 compa-
nies had removed their advertisements for ocular 
conditions, and 6 discontinued their URLs. How-
ever, despite these findings, the total number of 
companies promoting treatment remained almost 
the same as the first study. A total of 39 businesses 
with 62 clinics were identified by August 2019; 14 
of these and 20 clinics were newly identified, Dr. 
Ross-Hirsch reported.

Most of the clinics were in Texas (n=12), Cali-
fornia (n=11), Florida (n=10), and Illinois (n=10). 
When the investigators compared these numbers 
of clinics to those previously identified, the num-

ber in California decreased by 48% and the ones 
in Texas more than doubled, he said.

Thirty of the 39 companies reported that they 
were affiliated with at least 1 credentialed physi-
cian. Six businesses claimed to be associated with 
ongoing clinical trials, however, only 2 were reg-
istered on the clinicaltrials.gov website.

Most of the identified companies did not show 
their treatment fees, but of the 4 that did the costs 
ranged from $4,000 to $12,000/treat-
ment. Consultation fees ranged from 
$350 to $800 when they were listed.

“All businesses marketed treatments 
for ocular diseases that included age-
related macular degeneration [AMD], 
optic neuritis, retinitis pigmentosa 
[RP], diabetic retinopathy, and glau-
coma,” he said. Most claimed to be 
able to treat AMD followed by RP.

The cell therapies most often adver-
tised were autologous adipose-derived 
stem cells followed by autologous 
bone marrow-derived stem cells, which was simi-
lar to the previous study.

M A K I N G  C L A I M S
In commenting on the findings, Kuriyan said, “These 
websites contained various claims regarding the safety 
and the FDA, but the language contained variable 
and vague claims about the safety of the various 
cell therapies.” 

Examples of the language were the following: 
not approved or evaluated by the FDA, participa-
tion in patient funded clinical research, use of FDA 
or institutional review board approved equipment 
and/or protocols for cell isolation, and use of FDA 
guidelines for minimally manipulated same-day 
procedures intended for homologous use. 

Ten companies did not mention the FDA, while 
other claims were that the advertised therapies were 
“safe under FDA regulation” and “no knowledge in 
the current literature of serious harm transpiring 
due to the use of these products,” he emphasized.

“These companies identified in the study have 
the potential to leverage a façade of scientific legit-
imacy to capitalize on patients’ understandable 
desperation for effective sight-restoring therapies. 
Stem cell therapy is an area of active, intense, and 

scientifically rigorous research. In the future, it 
may safely and effectively treat a number of ocu-
lar conditions,” Kuriyan stated. 

L A C K I N G  E V I D E N C E
These companies persist despite the absence of high-
quality evidence of the efficacy of the treatment, 
FDA approval of the procedures, the increasing reg-
ulatory oversight and legal action against some of 

these companies, and evidence of 
severe visual loss as a result of the 
procedures. 

Based on these findings, the inves-
tigators concluded that these com-
panies persist in their US-based 
direct-to-consumer marketing of 
cell therapies for ocular conditions. 

Ross-Hirsch emphasized the 
importance of both counseling by 
ophthalmologists and optometrists 
for patients as a safeguard against 
these companies and as stem cell 

therapies enter well-designed trials and evidence-
based practice and federal regulation. However, 
regulation remains limited.

C O N C L U S I O N
Direct marketing of cell therapies persists in the 
US. As of August 2019, at least 39 such companies 
are operating in the US. Current federal regulation 
is limited and the marketing on the internet is per-
vasive. Counseling will serve as a safeguard for pa-
tients and become increasingly important as stem 
cell therapies enter well-designed clinical trials and 
possibly evidence-based practice. ■
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Internet hawkers of stem cell 
therapies raising red flags
Counseling, increased FDA regulation key components for enhanced patient safety
By Lynda Charters; Reviewed by Ajay E. Kuriyan. MD, MS
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 ◗ Investigators found 
that patients with 
pathogenic variants 
had lower VA that was 
correlated with the 
length of the IS/OS 
junction.
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*Both the safety and e�  cacy of TEPEZZA were evaluated in 2 
randomized, double-masked, placebo-controlled clinical trials 
(Studies 1 and 2) consisting of 171 patients with TED (84 were 
randomized to TEPEZZA and 87 to placebo). The primary endpoint 
in Studies 1 and 2 was proptosis responder rate, defi ned as having 
a ≥2-mm reduction from baseline in proptosis in the study eye at 
Week 24 without deterioration (≥2-mm increase in proptosis) in the 
non-study eye.1

Signifi cantly greater proptosis
responder rate* (Study 2)1,2

83%
TEPEZZA

vs 10%
Placebo

TEPEZZA (n=41)

P<0.001 at Week 24

Placebo (n=42)

TEPEZZA is proven to1-4:

  Decrease proptosis1

  Improve diplopia1

  Reduce orbital pain, redness, and swelling2,3

   Improve functional vision and patient appearance2,3

…in patients with Thyroid Eye Disease (TED), without concomitant steroids 
(vs placebo at Week 24).2-4
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a ≥2-mm reduction from baseline in proptosis in the study eye at 
Week 24 without deterioration (≥2-mm increase in proptosis) in the 
non-study eye.1

Signifi cantly greater proptosis
responder rate* (Study 2)1,2

83%
TEPEZZA

vs 10%
Placebo

TEPEZZA (n=41)

P<0.001 at Week 24

Placebo (n=42)

TEPEZZA is proven to1-4:

  Decrease proptosis1

  Improve diplopia1

  Reduce orbital pain, redness, and swelling2,3

  Improve functional vision and patient appearance2,3

…in patients with Thyroid Eye Disease (TED), without concomitant steroids 
(vs placebo at Week 24).2-4

INDICATION
TEPEZZA is indicated for the treatment of Thyroid Eye Disease.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions

Infusion Reactions: TEPEZZA may cause infusion reactions. Infusion reactions have been 
reported in approximately 4% of patients treated with TEPEZZA. Reported infusion reactions 
have usually been mild or moderate in severity. Signs and symptoms may include transient 
increases in blood pressure, feeling hot, tachycardia, dyspnea, headache, and muscular pain. 
Infusion reactions may occur during an infusion or within 1.5 hours after an infusion. In patients 
who experience an infusion reaction, consideration should be given to premedicating with an 
antihistamine, antipyretic, or corticosteroid and/or administering all subsequent infusions at a 
slower infusion rate.
Preexisting Infl ammatory Bowel Disease: TEPEZZA may cause an exacerbation of preexisting 
infl ammatory bowel disease (IBD). Monitor patients with IBD for fl are of disease. If IBD 
exacerbation is suspected, consider discontinuation of TEPEZZA.

Hyperglycemia: Increased blood glucose or hyperglycemia may occur in patients treated 
with TEPEZZA. In clinical trials, 10% of patients (two-thirds of whom had preexisting diabetes 
or impaired glucose tolerance) experienced hyperglycemia. Hyperglycemic events should be 
managed with medications for glycemic control, if necessary. Monitor patients for elevated 
blood glucose and symptoms of hyperglycemia while on treatment with TEPEZZA. Patients with 
preexisting diabetes should be under appropriate glycemic control before 
receiving TEPEZZA.

Adverse Reactions
The most common adverse reactions (incidence ≥5% and greater than placebo) are muscle 
spasm, nausea, alopecia, diarrhea, fatigue, hyperglycemia, hearing impairment, dysgeusia, 
headache, and dry skin.

Please see Brief Summary of Prescribing Information 
for TEPEZZA on following page.

TEPEZZA and the HORIZON logo are trademarks owned by or licensed to Horizon. 
© 2020 Horizon Therapeutics plc P-TEP-00224-2-A 05/20

References: 1. TEPEZZA (teprotumumab-trbw) [prescribing information] Horizon. 2. Douglas RS, Kahaly GJ, Patel A, et al. Teprotumumab for the treatment of 
active thyroid eye disease. N Engl J Med. 2020;382(4):341-352. 3. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. 
N Engl J Med. 2017;376(18):1748-1761. 4. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. N Engl J Med. 2017;376(18)
(suppl):1748-1761. https://www.nejm.org/doi/suppl/10.1056/NEJMoa1614949/suppl_fi le/nejmoa1614949_appendix.pdf.

Learn more at TEDbreakthrough.com
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FIRST AND ONLY  
FDA-APPROVED TREATMENT FOR THYROID EYE DISEASE

*Both the safety and e�  cacy of TEPEZZA were evaluated in 2 
randomized, double-masked, placebo-controlled clinical trials 
(Studies 1 and 2) consisting of 171 patients with TED (84 were 
randomized to TEPEZZA and 87 to placebo). The primary endpoint 
in Studies 1 and 2 was proptosis responder rate, defi ned as having 
a ≥2-mm reduction from baseline in proptosis in the study eye at 
Week 24 without deterioration (≥2-mm increase in proptosis) in the 
non-study eye.1

Signifi cantly greater proptosis
responder rate* (Study 2)1,2

83%
TEPEZZA

vs 10%
Placebo

TEPEZZA (n=41)

P<0.001 at Week 24

Placebo (n=42)

TEPEZZA is proven to1-4:

  Decrease proptosis1

  Improve diplopia1

  Reduce orbital pain, redness, and swelling2,3

   Improve functional vision and patient appearance2,3

…in patients with Thyroid Eye Disease (TED), without concomitant steroids 
(vs placebo at Week 24).2-4

INDICATION
TEPEZZA is indicated for the treatment of Thyroid Eye Disease.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions

Infusion Reactions: TEPEZZA may cause infusion reactions. Infusion reactions have been 
reported in approximately 4% of patients treated with TEPEZZA. Reported infusion reactions 
have usually been mild or moderate in severity. Signs and symptoms may include transient 
increases in blood pressure, feeling hot, tachycardia, dyspnea, headache, and muscular pain. 
Infusion reactions may occur during an infusion or within 1.5 hours after an infusion. In patients 
who experience an infusion reaction, consideration should be given to premedicating with an 
antihistamine, antipyretic, or corticosteroid and/or administering all subsequent infusions at a 
slower infusion rate.
Preexisting Infl ammatory Bowel Disease: TEPEZZA may cause an exacerbation of preexisting 
infl ammatory bowel disease (IBD). Monitor patients with IBD for fl are of disease. If IBD 
exacerbation is suspected, consider discontinuation of TEPEZZA.

Hyperglycemia: Increased blood glucose or hyperglycemia may occur in patients treated 
with TEPEZZA. In clinical trials, 10% of patients (two-thirds of whom had preexisting diabetes 
or impaired glucose tolerance) experienced hyperglycemia. Hyperglycemic events should be 
managed with medications for glycemic control, if necessary. Monitor patients for elevated 
blood glucose and symptoms of hyperglycemia while on treatment with TEPEZZA. Patients with 
preexisting diabetes should be under appropriate glycemic control before 
receiving TEPEZZA.

Adverse Reactions
The most common adverse reactions (incidence ≥5% and greater than placebo) are muscle 
spasm, nausea, alopecia, diarrhea, fatigue, hyperglycemia, hearing impairment, dysgeusia, 
headache, and dry skin.

Please see Brief Summary of Prescribing Information 
for TEPEZZA on following page.

TEPEZZA and the HORIZON logo are trademarks owned by or licensed to Horizon. 
© 2020 Horizon Therapeutics plc P-TEP-00224-2-A 05/20

References: 1. TEPEZZA (teprotumumab-trbw) [prescribing information] Horizon. 2. Douglas RS, Kahaly GJ, Patel A, et al. Teprotumumab for the treatment of 
active thyroid eye disease. N Engl J Med. 2020;382(4):341-352. 3. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. 
N Engl J Med. 2017;376(18):1748-1761. 4. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. N Engl J Med. 2017;376(18)
(suppl):1748-1761. https://www.nejm.org/doi/suppl/10.1056/NEJMoa1614949/suppl_fi le/nejmoa1614949_appendix.pdf.

Learn more at TEDbreakthrough.com
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FDA-APPROVED TREATMENT FOR THYROID EYE DISEASE

*Both the safety and e�  cacy of TEPEZZA were evaluated in 2 
randomized, double-masked, placebo-controlled clinical trials 
(Studies 1 and 2) consisting of 171 patients with TED (84 were 
randomized to TEPEZZA and 87 to placebo). The primary endpoint 
in Studies 1 and 2 was proptosis responder rate, defi ned as having 
a ≥2-mm reduction from baseline in proptosis in the study eye at 
Week 24 without deterioration (≥2-mm increase in proptosis) in the 
non-study eye.1

Signifi cantly greater proptosis
responder rate* (Study 2)1,2

83%
TEPEZZA

vs 10%
Placebo

TEPEZZA (n=41)

P<0.001 at Week 24

Placebo (n=42)

TEPEZZA is proven to1-4:

  Decrease proptosis1

  Improve diplopia1

  Reduce orbital pain, redness, and swelling2,3

  Improve functional vision and patient appearance2,3

…in patients with Thyroid Eye Disease (TED), without concomitant steroids 
(vs placebo at Week 24).2-4

INDICATION
TEPEZZA is indicated for the treatment of Thyroid Eye Disease.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions

Infusion Reactions: TEPEZZA may cause infusion reactions. Infusion reactions have been 
reported in approximately 4% of patients treated with TEPEZZA. Reported infusion reactions 
have usually been mild or moderate in severity. Signs and symptoms may include transient 
increases in blood pressure, feeling hot, tachycardia, dyspnea, headache, and muscular pain. 
Infusion reactions may occur during an infusion or within 1.5 hours after an infusion. In patients 
who experience an infusion reaction, consideration should be given to premedicating with an 
antihistamine, antipyretic, or corticosteroid and/or administering all subsequent infusions at a 
slower infusion rate.
Preexisting Infl ammatory Bowel Disease: TEPEZZA may cause an exacerbation of preexisting 
infl ammatory bowel disease (IBD). Monitor patients with IBD for fl are of disease. If IBD 
exacerbation is suspected, consider discontinuation of TEPEZZA.

Hyperglycemia: Increased blood glucose or hyperglycemia may occur in patients treated 
with TEPEZZA. In clinical trials, 10% of patients (two-thirds of whom had preexisting diabetes 
or impaired glucose tolerance) experienced hyperglycemia. Hyperglycemic events should be 
managed with medications for glycemic control, if necessary. Monitor patients for elevated 
blood glucose and symptoms of hyperglycemia while on treatment with TEPEZZA. Patients with 
preexisting diabetes should be under appropriate glycemic control before 
receiving TEPEZZA.

Adverse Reactions
The most common adverse reactions (incidence ≥5% and greater than placebo) are muscle 
spasm, nausea, alopecia, diarrhea, fatigue, hyperglycemia, hearing impairment, dysgeusia, 
headache, and dry skin.

Please see Brief Summary of Prescribing Information 
for TEPEZZA on following page.

TEPEZZA and the HORIZON logo are trademarks owned by or licensed to Horizon. 
© 2020 Horizon Therapeutics plc P-TEP-00224-2-A 05/20

References: 1. TEPEZZA (teprotumumab-trbw) [prescribing information] Horizon. 2. Douglas RS, Kahaly GJ, Patel A, et al. Teprotumumab for the treatment of 
active thyroid eye disease. N Engl J Med. 2020;382(4):341-352. 3. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. 
N Engl J Med. 2017;376(18):1748-1761. 4. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. N Engl J Med. 2017;376(18)
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INDICATIONS AND USAGE
TEPEZZA is indicated for the treatment of  
Thyroid Eye Disease.
WARNINGS AND PRECAUTIONS
Infusion Reactions
TEPEZZA may cause infusion reactions. Infusion reactions 
have been reported in approximately 4% of patients treated 
with TEPEZZA. Signs and symptoms of infusion-related 
reactions include transient increases in blood pressure, 
feeling hot, tachycardia, dyspnea, headache and muscular 
pain. Infusion reactions may occur during any of the infusions 
or within 1.5 hours after an infusion. Reported infusion 
reactions are usually mild or moderate in severity and can 
usually be successfully managed with corticosteroids and 
antihistamines. In patients who experience an infusion 
reaction, consideration should be given to pre-medicating 
with an antihistamine, antipyretic, corticosteroid and/
or administering all subsequent infusions at a slower 
infusion rate.
Exacerbation of Preexisting Inflammatory Bowel Disease
TEPEZZA may cause an exacerbation of preexisting 
inflammatory bowel disease (IBD). Monitor patients with 
IBD for flare of disease. If IBD exacerbation is suspected, 
consider discontinuation of TEPEZZA.
Hyperglycemia
Hyperglycemia or increased blood glucose may occur in 
patients treated with TEPEZZA. In clinical trials, 10% of 
patients (two-thirds of whom had preexisting diabetes or 
impaired glucose tolerance) experienced hyperglycemia. 
Hyperglycemic events should be controlled with 
medications for glycemic control, if necessary.
Monitor patients for elevated blood glucose and symptoms 
of hyperglycemia while on treatment with TEPEZZA. 
Patients with preexisting diabetes should be under 
appropriate glycemic control before receiving TEPEZZA. 

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

• Infusion Reactions [see Warnings and Precautions]
•  Exacerbation of Inflammatory Bowel Disease 

[see Warnings and Precautions]
• Hyperglycemia [see Warnings and Precautions]

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.
The safety of TEPEZZA was evaluated in two randomized, 
double-masked, placebo-controlled clinical studies 
(Study 1 [NCT:01868997] and Study 2 [NCT:03298867]) 
consisting of 170 patients with Thyroid Eye Disease (84 
received TEPEZZA and 86 received placebo). Patients 
were treated with TEPEZZA (10 mg/kg for first infusion and 
20 mg/kg for the remaining 7 infusions) or placebo given 
as an intravenous infusion every 3 weeks for a total of 8 
infusions. The majority of patients completed 8 infusions 
(89% of TEPEZZA patients and 93% of placebo patients).
The most common adverse reactions (≥5%) that occurred 
at greater incidence in the TEPEZZA group than in the 
control group during the treatment period of Studies 1 
and 2 are summarized in Table 1.

Table 1. Adverse Reactions Occurring in 5% or More of 
Patients Treated with TEPEZZA and Greater Incidence 
than Placebo

a - Fatigue includes asthenia
b - Hyperglycemia includes blood glucose increase 
c - Hearing impairment (includes deafness, eustachian 
tube dysfunction, hyperacusis, hypoacusis and autophony)
Immunogenicity
As with all therapeutic proteins, there is potential for 
immunogenicity. The detection of antibody formation is highly 
dependent on the sensitivity and specificity of the assay.
In a placebo-controlled study with TEPEZZA, 1 of 42 
patients treated with placebo had detectable levels of 
antidrug antibodies in serum. In the same study, none 
of the 41 patients treated with TEPEZZA had detectable 
levels of antidrug antibodies in serum.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary 
Based on findings in animals and its mechanism of action 
inhibiting insulin-like growth factor-1 receptor (IGF-1R), 
TEPEZZA may cause fetal harm when administered to a 
pregnant woman. Adequate and well-controlled studies 
with TEPEZZA have not been conducted in pregnant 
women. There is insufficient data with TEPEZZA use in 
pregnant women to inform any drug associated risks for 
adverse developmental outcomes. In utero teprotumumab 
exposure in cynomolgus monkeys dosed once weekly 
with teprotumumab throughout pregnancy resulted in 
external and skeletal abnormalities. Teprotumumab 
exposure may lead to an increase in fetal loss [see Data]. 
Therefore, TEPEZZA should not be used in pregnancy, 
and appropriate forms of contraception should be 
implemented prior to initiation, during treatment and for  
6 months following the last dose of TEPEZZA. 
If the patient becomes pregnant during treatment, 
TEPEZZA should be discontinued and the patient advised 
of the potential risk to the fetus.
The background rate of major birth defects and miscarriage 
is unknown for the indicated population. In the U.S. 
general population, the estimated background risks of 
major birth defects and miscarriage in clinically recognized 
pregnancies are 2-4% and 15-20%, respectively.
Data
Animal Data 
In an abridged pilot embryofetal development study, seven 
pregnant cynomolgus monkeys were dosed intravenously 
at one dose level of teprotumumab, 75 mg/kg (2.8-fold 
the maximum recommended human dose [MRHD] based 
on AUC) once weekly from gestation day 20 through the 
end of gestation. The incidence of abortion was higher for 
the teprotumumab treated group compared to the control 
group. Teprotumumab caused decreased fetal growth 
during pregnancy, decreased fetal size and weight at 
caesarean section, decreased placental weight and size, 
and decreased amniotic fluid volume. Multiple external 
and skeletal abnormalities were observed in each 
exposed fetus, including: misshapen cranium, closely set 
eyes, micrognathia, pointing and narrowing of the nose, 
and ossification abnormalities of skull bones, sternebrae, 
carpals, tarsals and teeth. The test dose, 75 mg/kg of 

teprotumumab, was the maternal no observed adverse 
effect level (NOAEL).
Based on mechanism of action inhibiting IGF-1R, 
postnatal exposure to teprotumumab may cause harm.
Lactation 
Risk Summary 
There is no information regarding the presence of 
TEPEZZA in human milk, the effects on the breastfed 
infant or the effects on milk production.
Females and Males of Reproductive Potential 
Contraception
Females 
Based on its mechanism of action inhibiting IGF-1R, 
TEPEZZA may cause fetal harm when administered to 
a pregnant woman (see Use in Specific Populations). 
Advise females of reproductive potential to use effective 
contraception prior to initiation, during treatment with 
TEPEZZA and for 6 months after the last dose of TEPEZZA.
Pediatric Use
Safety and effectiveness have not been established in 
pediatric patients. 
Geriatric Use
Of the 171 patients in the two randomized trials, 15% 
were 65 years of age or older; the number of patients  
65 years or older was similar between treatment groups. 
No overall differences in efficacy or safety were observed 
between patients 65 years or older and younger patients 
(less than 65 years of age).

OVERDOSAGE 
No information is available for patients who have received 
an overdosage.

PATIENT COUNSELING INFORMATION
Embryo-Fetal Toxicity
Advise females of reproductive potential that TEPEZZA 
can cause harm to a fetus and to inform their healthcare 
provider of a known or suspected pregnancy. 
Educate and counsel females of reproductive potential 
about the need to use effective contraception prior  
to initiation, during treatment with TEPEZZA and for  
6 months after the last dose of TEPEZZA.
Infusion-Related Reactions
Advise patients that TEPEZZA may cause infusion 
reactions that can occur at any time. Instruct patients to 
recognize the signs and symptoms of infusion reaction 
and to contact their healthcare provider immediately for 
signs or symptoms of potential infusion-related reactions.
Exacerbation of Inflammatory Bowel Disease
Advise patients on the risk of inflammatory bowel disease 
(IBD) and to seek medical advice immediately if they 
experience diarrhea, with or without blood or rectal 
bleeding, associated with abdominal pain or cramping/
colic, urgency, tenesmus or incontinence.
Hyperglycemia
Advise patients on the risk of hyperglycemia and,  
if diabetic, discuss with healthcare provider to  
adjust glycemic control medications as appropriate. 
Encourage compliance with glycemic control.
Manufactured by: 
Horizon Therapeutics Ireland DAC 
Dublin, Ireland
U.S. License No. 2022
Distributed by:
Horizon Therapeutics USA, Inc.
Lake Forest, IL 60045
TEPEZZA and the HORIZON logo are trademarks owned 
by or licensed to Horizon.
© 2020 Horizon Therapeutics plc L-TEP-00018 03/20

For injection, for intravenous use

Brief Summary - Please see the TEPEZZA package 
insert for full prescribing information.

Adverse 
Reactions

TEPEZZA 
N=84 
N (%)

Placebo 
N=86 
N (%)

Muscle spasms 21 (25%) 6 (7%)
Nausea 14 (17%) 8 (9%)
Alopecia 11 (13%) 7 (8%)
Diarrhea 10 (12%) 7 (8%)
Fatiguea 10 (12%) 6 (7%)
Hyperglycemiab 8 (10%) 1 (1%)
Hearing impairmentc 8 (10%) 0
Dysgeusia 7 (8%) 0
Headache 7 (8%) 6 (7%)
Dry skin 7 (8%) 0
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Gene panel offers expanded diagnostic 
capability of inherited retinal diseases
Investigators reviewed visual acuity, multi-modal retinal imaging, electroretinography, family history 
By Lynda Charters; Reviewed by J. Fernando Arevalo, MD

THE NEW 248-GENE panel provides de-
finitive diagnoses and more personalized care for 
patients who previously were thought to be nega-
tive for an inherited retinal disease (IRD) using a 
31-gene panel.

Gene therapy is in its infancy, and it was only 
in 2017 that a major clinical breakthrough became 
available with the launch of voretigene neparvovec-
rzyl (Luxturna, Spark Therapeutics Inc), which can 
be used to treat IRDs caused by biallelic mutations 
in the RPE65 gene.

“With this therapy and other such therapies on 
the horizon, it is becoming increasingly important 
to obtain molecular diagnostics for patients with 
suspected IRDs,” said Mark Seraly, MD, a resident 
at the West Virginia University School of Medicine 
in Morgantown, West Virginia.

Dr. Seraly and associates conducted a retrospec-
tive chart review to determine the usefulness of 
the new 248-gene panel compared 
with the 31-gene panel for providing 
molecular diagnoses in 46 patients 
(50% men; average age, 48 years) from 
June 1, 2019, to October 31, 2019. The 
patients underwent next-generation 
sequencing with the expanded panel 
of 248 genes.

Blood or saliva samples were 
obtained during patient visits. The 
investigators reviewed the visual 
acuity, imaging results, electroreti-
nography results, family history, and 
previous genetic results. As needed, 
patients were encouraged to consult a genetic coun-
selor and arrange for variant testing, Seraly said.

R E S U L T S
Seraly reported that 13 (28.2%) of the 46 patients 
had positive molecular diagnoses of their IRDs; 12 
(26.1%) patients were found to be carriers of patho-
genic genes associated with IRDs. These 2 patient 
groups were urged to undergo additional genetic 
counseling and variant testing. Twenty (46.5%) pa-
tients had variants of unknown significance, which 
means that the association between the genetic al-
terations and the IRDs is not fully understood, he 
said. Finally, only 1 (2.2%) patient in our cohort 
had no detected mutations. 

In contrast, 18 (39.1%) patients from this cohort 
had undergone genetic testing 1 year prior using 

the 31-gene panel, and the results were negative 
for an IRD. 

“That panel either yielded no identifiable mutations 
or only those of unknown significance,” Seraly said. 

When the same patients underwent retesting with 
the 248-gene panel, the results differed substantially, 
with 9 (50%) of individuals gaining new clinically 
relevant genetic information. Five patients received 
an unequivocal molecular diagnosis and the other 
four were found to be carriers of single pathogenic 
mutations. The remaining 9 of 18 were all found to 
have additional variants of unknown significance, as 
compared to their prior genetic results, Seraly said.

“The new gene panel provided a wealth of infor-
mation that facilitated definitive diagnoses for 5 
patients with syndromic IRDs,” he said. These dis-
eases included 2 patients with Bardet-Biedl syn-
drome, 2 with Usher syndrome, and 1 with Cohen 
syndrome. 

In the same cohort, 4 patients had 
autosomal-dominant IRDs, and 1 
patient had x-linked retinitis pig-
mentosa. Seraly pointed out, how-
ever, that despite these diagnoses, 
the panel did not include analysis 
of the RPGR gene, and some patients 
may have been overlooked. 

Three patients in the cohort went 
on to familial variant testing. 

C A S E  P R E S E N T A T I O N
A 10-year-old girl presented with fre-
quent headaches and distorted vi-

sion, however, her visual acuity was 20/20 in both 
eyes. Slit-lamp examination of the anterior chambers 
was unremarkable. However, color fundus photos of 
both eyes showed pale-yellow lesions located infero-
temporal and temporal to the macula. Fluorescein 
angiography showed that these lesions were hyper-
fluorescent in the late arteriovenous filling phases. 
Incomplete retinal vascularization was seen in the 
temporal peripheral retinas in both eyes. 

Optical coherence tomography showed normal 
macular architecture in the right and left eyes; how-
ever, inner retinal folds were visibly associated with 
an epiretinal membrane in the right eye and an inner 
retinal tuft in the left eye that was associated with 
an epiretinal membrane and several small areas of 
underlying photoreceptor dropout. 

This patient underwent genetic testing and was 

shown to have a heterozygous mutation in the FZD4 
gene on exon 2. Testing of the family showed 4 indi-
viduals with similar mutations in the same gene. 
The patient was diagnosed with autosomal-domi-
nant familial exudative vitreoretinopathy.

“This information allowed us to tailor our follow-
up with the patient in clinic and our referral for IRD 
resources,” Seraly said.

Based on their experience with the 248-gene panel, 
the investigators concluded that the expanded panel 
facilitates more personalized patient care—that is, 
genetic counseling and familial variant testing. The 
panel also allows refinement of searches for support 
groups and low-vision resources, and searches for 
prospective clinical trials in the future. 

Seraly concluded that the current study revealed 
that the majority of patients were only found to har-
bor variants of unknown significance, indicating 
that more research is needed to better understand 
the relationship between a patient’s genotype and 
the phenotypic expression of their IRDs. 

“In addition, in patients who received equivo-
cal results from prior genetic testing, the 248-gene 
panel provided 50% of patients with new clinically 
relevant information about their pathogenic muta-
tions,” he said. “More extensive panels may detect 
larger numbers of IRDs.” ■

MARK SERALY, MD
e: mpseraly@hsc.wvu.edu 
Seraly has no financial interest in this subject matter.

 ◗ The larger 248-gene 
panel provides more 
clinically relevant 
information about 
pathogenic mutations 
in patients with 
inherited retinal 
diseases.

TAKE-HOME 

“With this therapy and 
other such therapies 
on the horizon, it is 
becoming increasingly 
important to obtain 
molecular diagnostics 
for patients with 
suspected IRDs.”

– Mark Seraly, MD
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REGENERATING THE CORNEAL epithe-
lium using dental pulp stem cells (DPSCs) may be a 
future possibility based on the results of a study that 
investigated this in a model of limbal stem cell defi-
ciency (LSCD).

The ability to regenerate the cor-
neal epithelium would be very useful 
in patients with a chemical burn that 
penetrated the cornea. Alkali burns 
are the most common and cause LSCD 
resulting in conjunctivalization and 
neovascularization in severe cases 
requiring LSC transplantation, which 
is the gold standard. Mild burns can 

be managed with irrigation and medical therapy.
“Extension of the damage into the limbus, which 

houses stem cells, can induce LSCD. Without the stem 
cells, the damage is irreparable and leads to visual 

loss and scarring,” according to Shangeeth Shangar, 
MBBS, MRes, who is from the Division of Pharmacy 
and Optometry in the School of Health Sciences at 
the University of Manchester in the United Kingdom.

The disadvantages of LSC transplantation are rejec-
tion, the large amount of limbal tissue required, and 
the risk of induced LSCD in the healthy eye. The use of 
DPSCs may circumvent these challenges in patients with 
LSCD resulting from acid burns, which are currently 
understudied because they have the same embryonic 
origin as the corneal epithelial cells, they are easy to 
acquire, and have a high proliferation rate.

Considering this therapeutic gap, Shangar and col-
leagues designed a 3-pronged study: First, they used por-
cine corneas to investigate transdifferentiating DPSCs, 
obtained from dental patients, into corneal-epithelial-
like cells (CECs) facilitated by two limbal proteins, 
keratinocyte growth factor (KGF) and collagen type 4. 
Second, they transferred the transdifferentiated DPSCs 
onto models of severe acid burns using both soft seeded 
and unseeded contact lenses. Third, they identified if 
the transferred cells were able to attach to the cornea 
and proliferate into CECs, he explained.

R E S U L T S
Shangar noted there was evidence that transdifferen-
tiation had occurred in an observed morphology that 
was similar to corneal epithelium. There was evidence 
of KRT 3/12 expression, such as corneal epithelial cell 
markers, and no evidence of CD 44/90, such as stem 
cells markers. Some groups of DPSCs still showed CD 
90, indicating that differentiation had not occurred.

Following transfer via a contact lens delivery sys-
tem, confocal microscopy showed that after 5 days the 
DPSCs were indeed adhering to the corneal surface.

Regarding adherence and proliferation, the corneas 
of patients that received seeded contact lenses showed 
the presence of KRT 3/12 expression, suggesting the 
presence of CECs, and no KRT 19. Those patients receiv-
ing unseeded contact lenses had corneas that showed 
no KRT 3/12 expression centrally. Some staining was 
seen in some limbal regions. Some staining was posi-
tive for KRT 19 expression.

Study paving the way for ophthalmic 
use of dental pulp stem cells
Materials used for corneal epithelial regeneration after acid burns
By Lynda Charters; Reviewed by Shangeeth Shangar, MBBS, MRes 

Shangar

(FIGURE 1) Images of DPSCs cultured with KGF and Collagen Type 
4. A Day 2, B Day 5

(FIGURE 2) Corneas that received DPSC seeded – contact 
lenses)  A1-3: microscopy images showing positive KRT 3 
staining of transferred DPSCs  B: shows absence of KRT 19 
expression  (Photos courtesy of Shangeeth Shangar, MBBS, MRes)

A

B

Continues on page 25 : Dental pulp

A1

A2

A3

B
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“The study was promising in that it suggested a 
method for transdifferentiating DPSCs and trans-
ferring them to corneas,” Shangar concluded. 
“However, these steps are only the first in iden-
tifying alternatives for ocular regenerative med-
icine. More research needs to be carried out.”

The authors are considering exploring the 
following several avenues, such as identifying 
optimal conditions for transdifferentiation with 
KGF and collagen type 4, including concentra-
tions and durations of culture; exploration of 
other limbal proteins and factors secreted in the 
limbal niche; quantitative analysis to assess for 

adherence and further proliferation of DPSCs on 
the corneal surface; and long-term studies are 
needed to survival of the DPSCs on the corneal 
surface to determine their clinical benefit.

Shangar was joined in this study by Joshua 
Smith, MBChB, BSc; William Allingham, MBChB, 
BSc; Sue Shawcross, BSc (Hons), MSc, PhD, CBiol 
and CSci, FSB; Evgeny Kushnerev, BDS, MSc, 
PhD, FHEA; Julian Yates, BSc (Hons), BDS, PhD, 
MFDSRCPS, FDSRCPS (Oral Surgery), FDSRCS; 
and Chantal Hillarby, PhD, BSc. ■

SHANGEETH SHANGAR, MBBS, MRES
e: shangeeth@hotmail.co.uk
No study authors have a financial interest in this subject matter.

were randomly assigned to 2 doses of jCells, 
3.0 x 106 or 6.0 x 106 or sham treatment. The 
primary end point was the mean change in the 

BCVA at 12 months; the second-
ary end points were identifica-
tion of the lowest light level at 
which patients could ambulate 
through a structured mobility 
maze, along with the mapping 
of each patient’s kinetic visual 
field, the evaluation of their per-
formance on contrast sensitiv-

ity testing, and completion of a low vision–spe-
cific quality-of-life questionnaire. 

P R E S E N T I N G  D A T A
Data were presented for a per-protocol population 
in which 10 patients were excluded from the ran-
domly assigned population. 

Joseph reported that an early and sustained 
nonsignificant change in BCVA was seen in the 
group receiving the 6.0 x 106 dose 
of cells in this population. Trends 
toward improvement were also 
seen in the other secondary end 
points, except for low-light mobil-
ity with the higher dose. 

Joseph explained they identified 
a target population that excluded 
patients with testing variability: 
no central fixation, visual fields 
constricted to less than 12 degrees, 
and significantly worse vision in 
the study eye compared with the fellow eye.

In a post hoc analysis of this target population 
(~50% of the per-protocol population), an early 

and significant improvement in vision was seen 
in the higher-dose group, with average gain of 
16 letters at month 12 compared with 2 letters 
in the control group. The trend of improvement 
in the higher-dose group compared to the con-
trol group was also true for the secondary out-
comes, he said.

“We outlined a target population that would 
allow more reliable testing of our subjects,” Joseph 
explained. “We will consider these guidelines 
for future studies.”

Some mild and transient intraocular inflam-
mation was associated with the treatment in 
a few patients in both treatment groups. One 

case of severe ocular hyperten-
sion developed in the lower-dose 
group and resolved with treatment. 

C O N C L U S I O N
Intravitreal injection of allogeneic 
jCells showed promising results, 
with a trend toward BCVA improve-
ment in the higher dose compared 
to control at month 12. Accord-
ing to investigators, the post hoc 
analysis of a more reliably mea-

sured target subpopulation suggested clinically 
significant improvement in BCVA in the higher-
dose group compared to the control group, with 

INJECTION
( Continued from page 1 )

Joseph

 ◗ Intravitreal injection 
of human retinal 
progenitor cells 
shows potential as a 
feasible treatment for 
patients with retinitis 
pigmentosa.

TAKE-HOME 

ANTHONY JOSEPH, MD
e: aejoseph@eyeboston.com
Joseph is an investigator for jCyte.

DENTAL PULP
( Continued from page 24 )

a similar trend of improvement in the secondary end 
points. Intravitreal administration of these cells was 
well tolerated with a good safety profile. 

“Considering the paracrine mechanism of this ther-
apy, we do not expect permanent protection, and redos-
ing of the current patients is planned,” Joseph con-
cluded. ■
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“We outlined a target 
population that would 
allow more reliable testing 
of our subjects.” 

– Anthony Joseph, MD
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The first FDA-approved pharmacologic 
treatment that targets the root 
pathogenesis of neurotrophic keratitis1-3

Indication
OXERVATE is a recombinant human nerve growth factor 
indicated for the treatment of neurotrophic keratitis.

Important Safety Information
WARNINGS AND PRECAUTIONS 
Patients should remove contact lenses before applying 
OXERVATE and wait 15 minutes after instillation of the 
dose before reinsertion.
ADVERSE REACTIONS 
The most common adverse reaction in clinical trials 
that occurred more frequently with OXERVATE was  
eye pain (16% of patients). Other adverse reactions 
included corneal deposits, foreign body sensation, 
ocular hyperemia, ocular inflammation, and increase  
in tears (1%-10% of patients).

For additional safety information, see accompanying Brief 
Summary of Safety Information on the adjacent page and 
full Prescribing Information on Oxervate.com/HCP. 

© 2020 Dompé U.S. Inc.  
All rights reserved.  
US-OXE-1900180 01/20

•  Cenegermin-bkbj, the active ingredient in OXERVATE, 
is structurally identical to the human nerve growth 
factor (NGF) protein made in ocular tissues5 

•  NGF is an endogenous protein involved in the 
differentiation and maintenance of neurons, and  
acts through specific high-affinity (ie, TrkA)  
and low-affinity (ie, p75NTR) NGF receptors in  
the anterior segment of the eye to support corneal 
innervation and integrity.1 Endogenous NGF is 
believed to support corneal integrity through  
3 primary mechanisms (shown in preclinical 
models): corneal innervation, reflex tear  
secretion, and corneal epithelial cell proliferation 
and differentiation3,6,7

Explore the breakthrough therapy at 
Oxervate.com/HCP 

References: 1. OXERVATE (cenegermin-bkbj) full prescribing information. Dompé. October 2019. 2. FDA approves first drug for neurotrophic keratitis,  
a rare eye disease [FDA news release]. August 22, 2018. 3. Mastropasqua L, Massaro-Giordano G, Nubile M, Sacchetti M. Understanding the 
pathogenesis of neurotrophic keratitis: the role of corneal nerves. J Cell Physiol. 2017;232:717-724. 4. Bonini S, Lambiase A, Rama P, et al. Phase II 
randomized, double-masked, vehicle-controlled trial of recombinant human nerve growth factor for neurotrophic keratitis. Ophthalmology. 2018;125:1332- 
1343. 5. Voelker R. New drug treats rare, debilitating neurotrophic keratitis. JAMA. 2018;320:1309. 6. Müller LJ, Marfurt CF, Kruse F, Tervo TMT. Corneal 
nerves: structure, contents and function. Exp Eye Res. 2003;76:521-542. 7. Sacchetti M, Lambiase A. Diagnosis and management of neurotrophic 
keratitis. Clin Ophthalmol. 2014;8:571-579. 8. Center for Drug Evaluation and Research, US Food and Drug Administration. Oxervate (cenegermin-bkbj)  
BLA 761094. Medical Review(s). July 19, 2018. https://www.accessdata.fda.gov/drugsatfda_docs/nda/2018/761094Orig1s000TOC.cfm.

* Complete corneal healing was defined as the absence of staining of the corneal lesion and no persistent staining in the rest of the cornea  
after 8 weeks of treatment. Based on results from the REPARO trial (Europe, NGF0212; N=156) and the US trial (NGF0214; N=48).4,8

With OXERVATE, up to 72% of patients achieved complete corneal healing at 8 weeks*1,4
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Brief Summary of Safety 
Consult the full Prescribing Information for complete  
product information.

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

DOSAGE AND ADMINISTRATION 
Contact lenses should be removed before applying 
OXERVATE and may be reinserted 15 minutes after 
administration. 
If a dose is missed, treatment should be continued as 
normal, at the next scheduled administration. 
If more than one topical ophthalmic product is being used, 
administer the eye drops at least 15 minutes apart to avoid 
diluting products. Administer OXERVATE 15 minutes prior  
to using any eye ointment, gel or other viscous eye drops. 
Recommended Dosage and Dose Administration 
Instill one drop of OXERVATE in the affected eye(s), 6 times 
a day at 2-hour intervals for eight weeks.

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

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary There are no data from the use of OXERVATE 
in pregnant women to inform any drug associated risks.
Administration of cenegermin-bkbj to pregnant rats or 
rabbits during the period of organogenesis did not produce 
adverse fetal effects at clinically relevant doses. In a 
pre- and postnatal development study, administration of 
cenegermin-bkbj to pregnant rats throughout gestation and 
lactation did not produce adverse effects in offspring at 
clinically relevant doses.
Animal Data
In embryofetal development studies, daily subcutaneous 
administration of cenegermin-bkbj to pregnant rats and 
rabbits throughout the period of organogenesis produced 
a slight increase in post-implantation loss at doses greater 
than or equal to 42 mcg/kg/day (267 times the MRHOD). 
A no observed adverse effect level (NOAEL) was not 
established for post-implantation loss in either species.  

In rats, hydrocephaly and ureter anomalies were each 
observed in one fetus at 267 mcg/kg/day (1709 times 
the MRHOD). In rabbits, cardiovascular malformations, 
including ventricular and atrial septal defects, enlarged 
heart and aortic arch dilation were each observed in one 
fetus at 83 mcg/kg/day (534 times the MRHOD). No fetal 
malformations were observed in rats and rabbits at doses 
of 133 mcg/kg/day and 42 mcg/kg/day, respectively. In a 
pre- and postnatal development study, daily subcutaneous 
administration of cenegermin-bkbj to pregnant rats during 
the period of organogenesis and lactation did not affect 
parturition and was not associated with adverse toxicity in 
offspring at doses up to 267 mcg/kg/day. In parental rats 
and rabbits, an immunogenic response to cenegermin-bkbj 
was observed. Given that cenegermin-bkbj is a heterologous 
protein in animals, this response may not be relevant to 
humans.
Lactation 
There are no data on the presence of OXERVATE in human 
milk, the effects on breastfed infant, or the effects on milk 
production. The developmental and health benefits of 
breastfeeding should be considered, along with the mother’s 
clinical need for OXERVATE, and any potential adverse 
effects on the breastfed infant from OXERVATE. 
Pediatric Use 
The safety and effectiveness of OXERVATE have been 
established in the pediatric population. Use of OXERVATE in 
this population is supported by evidence from adequate and 
well-controlled trials of OXERVATE in adults with additional 
safety data in pediatric patients from 2 years of age and 
older [see Clinical Studies (14)]. 
Geriatric Use 
Of the total number of subjects in clinical studies of 
OXERVATE, 43.5 % were 65 years old and over. No overall 
differences in safety or effectiveness were observed 
between elderly and younger adult patients.

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

© 2020 Dompé U.S. Inc. All rights reserved. US-OXE-1900010  01/20
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H
ealthy subjects seem to be able to 
autoregulate their ocular blood as          
demonstrated by optical coherence        
tomography (OCT) metrics after 
changes in IOP were induced as a 
result of the water drinking test. This 
easy test may be a practical way to 

predict IOP peaks in the diurnal tension curve. 
“Increased IOP is a major risk 

factor for development and pro-
gression of glaucoma and vascu-
lar changes have been reported in 
the superficial optic nerve, peri-
papillary retina, and the macu-
lar retina in glaucomatous eyes,” 
according to study investigators. 
“Use of the water drinking test 

may be helpful for clinicians to predict what the 
peaks IOP values will be.” 

P I L O T  S T U D Y
Susan Su, OD, and colleagues conducted a pilot 
study to assess the changes in the macular and 
peripapillary vascular microcirculation using the 
water drinking test in healthy eyes. Five healthy 
subjects (age 37±7.9 years) participated in the study.
Su is with the Berkeley Ophthalmology Medical 
Group in Berkeley, California.

The test required the participants to drink 1 liter 
of water in 5 minutes following a 4-hour fast. The 
IOP was measured by non-contact tonometry. OCT 
angiography scans were obtained 
(CIRRUS 6000 AngioPlex, Carl Zeiss 
Meditec) before the test and then 15, 
30, 45, and 60 minutes after the par-
ticipants drank the water. The scans 
visualized the optic nerve head and 
the macula. En face images of the 
superficial retinal layer of the mac-
ular and peripapillary regions were 
created. The instrument provided the 
measurements of the macular ves-
sel density and perfusion density metrics and the 
optic nerve head perfusion density and flux metric.

The results showed that the IOP increased an 
average of 3.72 mm Hg in all subjects. Spikes in 
the IOP were seen at 30 minutes in 3 subjects, at 
15 minutes in 1 subject, and at 60 minutes in 1 
subject, the investigators reported.

Specifically, in the optic nerve head a slight non-
significant increase in flux of 1.85% was observed 
that started at 30 minutes after the test; the flux 
returned to the baseline level by 60 minutes after 
the test. 

“No appreciable change was seen in the optic 
nerve head perfusion density,” Su said.

In the macula, decreases were seen 30 minutes 
after the test in the vessel density and the perfusion 
density, i.e., -4.98% and -4.97%, respectively. These 

also were not significant changes. 
The investigators noted that any 

transient effects appeared to have 
stopped by 60 minutes after the test 
and that the transient increases in 
IOP did not reduce the microcircu-
lation in normal eyes. It was not 
noted whether any patients exhib-
ited a double-digit increase in pres-
sure at any point during the test. 

 “The results of this pilot study 
suggested that healthy subjects exhibit autoregu-
lation of ocular blood flow, as measured by OCT 
angiography metrics, following induced changes 
in IOP,” investigators concluded. 

The investigators pointed out that the study was 
small and larger studies are warranted in patients 
with glaucoma to determine the significance of 
the results. ■

Autoregulation of ocular blood flow 
preserves ocular microcirculation
IOP changes can be induced by having patients drink water
By Lynda Charters; Reviewed by Joseph F. Panarelli, MD

SUSAN SU, OD
e: susan.su.ext@zeiss.com
Su is a consultant to Carl Zeiss Meditech.

 ◗ Transient increases 
in IOP do not 
negatively affect the 
microcirculation in 
healthy eyes

TAKE-HOME 

Su

VIDEO In this fourth 
installment on “2020 
vision,” pharmaceutical 
representatives share their 
outlook on what lies ahead 
for glaucoma innovations 
within the ophthalmic 
space. Above, Daria 
Lemann-Blumenthal, CEO, 
BELKIN Laser Ltd, shares 
her vision for the future of 
telemedicine.

VIDEO Ranya Habash, 
MD, medical director, 
Technology Innovation, Bascom 
Palmer Eye Institute, University 
of Miami, speaks on what she 
wished she’d known about 
telemedicine in ophthalmology 
5 years ago, the impact of the 
pandemic in regard to FDA 
regulations, as well as why the 
future of telemedicine requires 
a new way of thinking. 

OphthalmologyTimes.com  
Online Video Exclusives

Go to OphthalmologyTimes.com/view/capabilities-
of-telemedicine-during-a-pandemic-part-ii

Go to OphthalmologyTimes.com/view/2020-
vision-future-of-ophthalmology-part-iv
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3D-OCT printing: 
Bringing retinal 
diseases to life
Technology offers ability to look at delicate retinal structures
By Lynda Charters; Reviewed by Jason Oettinger

COMBINING OPTICAL COHERENCE 
tomography (OCTA) and 3-dimensional (3D) print-
ing will shed a bright light on the current under-

standing of complex retinal dis-
eases, and for the first time in-
vestigators have a way to look at 
delicate retinal structures affected 
by vision-impacting diseases off 
of the computer screen and in 
their hands.

“OCT angiography (OCTA) is 
an emerging technology for thoroughly 
evaluating the ocular micro- and macro-
anatomy in 3D. Now that the ability to 
look deeply into the retinal structures is 
available, we can create physical models 
of our patients and subjects for investi-
gation and education. 3D printing is a 
rapidly maturing technology for bringing 
custom, high-resolution objects into the 
real world,” according to Jason Oettinger, 
a medical student at Rutgers New Jersey 
Medical School, Newark, New Jersey. 

Oettinger and a team of investigators 
at the Rutgers New Jersey Medical School 
Telemedicine Lab, led by Bernard Szirth, 
PhD, and Albert Khouri, PhD, created a 
way to go from scanned images directly to 
3D printing. The study included 3 patients 
with a vision-threatening disease and 1 
subject with a normal retina. The OCTA 
images were obtained using the OptoVue 
RTVue XR Avanti and a Canon OCT-A1 
Xephilio. The retinas were photographed 
using a Canon 21 MP non-mydriatic reti-
nal camera, the CR-2 Plus AF. The Form-
labs Form 2 Stereolithographic 3D Printer 
was used, which is characterized by high 
resolution and uses laser light to polymer-
ize liquid resin and allows a wide range 
of material types, he explained.

The investigators then applied several transfor-
mations to facilitate the printing process. Oettinger 
explained that they wrote software to transform 
the OCTA file formats to standardized volumetric 
scan (DICOM part 10) format and meshed, that is, 
converted into an object with a defined shape. The 
mesh must then be sliced or converted into instruc-
tions that the printer can follow. Retinal photos 
were also transformed into volumetric represen-
tations by convolutional operations on individual 
color channels, which added artificial depth to the Oettinger

OCT angiography is an emerging technology 
for ophthalmologists.  
(Photo courtesy of Jason Oettinger)
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P I L O T  S T U D Y 
Konstantinou and colleagues conducted a pilot 
study to evaluate how well the platform performs 
when visualizing the retinal photoreceptor layer, 
retinal nerve fiber layer (RNFL), and superficial 
vasculature in healthy eyes and in those with ret-
inal pathologies.

Thirty-two eyes, 16 with healthy maculae and 
16 with pathologic maculae, were included. Both 
groups were imaged in vivo using the still and video 
platform modes, Konstantinou said. The images 
were classified based on their quality: Good was 
defined as visualizing the photoreceptors; aver-
age, not visualizing the photoreceptors; and poor, 
showing no identifiable structures.

The results indicated that in 12 of the healthy eyes 
(mean subject age, 34.6 years; mean best-corrected 

visual acuity, 20/20; refractive error range, plano 
–7.0 D), the images were classified 
as having good image quality—3 as 
average and 1 as poor.

In the 16 eyes with a macular 
pathology (mean patient age, 58.7 
years; best-corrected visual acuity, 
20/20 to 20/400), 2 images were clas-
sified as good, 9 as average, and 5 
as poor. These patients had epiret-
inal membranes (RM), age-related 
macular degeneration (AMD), cen-
tral serous chorioretinopathy (CSC), 
nonproliferative diabetic retinopathy, branch reti-
nal vein occlusion, diabetic macular edema, and 
macular edema.

Konstantinou noted that in the healthy maculae, 
there was better resolution of the parafoveal pho-
toreceptors compared with the images of patients 
with CSC in which there was poor resolution of 
the fovea, parafovea, and perifoveal photorecep-
tors. In patients with an ERM, the striae could be 
visualized but the photoreceptors were obscured. 

In patients with AMD, the receptors were barely 
visible. 

“When assessing healthy eyes, the 
new module satisfactorily imaged the 
RNFL and superficial vasculature but 
could not visualize the photoreceptors 
in all eyes,” investigators concluded. 
“Generally, the image quality of the 
maculae with a pathology was lim-
ited, and the photoreceptor mosaic 
could not be resolved clearly in most 
images. Specific steps are needed to 
acquire good-quality images. Further 

studies are needed to clarify the imaging ability 
of this new module.” ■

2-dimensional (2D) images, after which slicing and 
printing could occur.

R E S U L T S
The OCTA images were successfully transformed 
into standard 3D printable files. Because of the 
high resolution of the scan and print, ocular fea-
tures as small as 0.007 mm were visible and tactile 

at a scaled size of about 0.1 
mm, Oettinger pointed out. 

“These were some of the 
very first scan-accurate 
physical models of vision-
threatening retinal diseases 
that literally could be felt by 
team members for the first 
time,” Oettinger explained.

Success also was achieved 
when the retinal photographs 

were conver ted to 3D. He 
explained that while the models 

used do not provide models with 
dimensionally accurate depth the 

properties were very 
useful to highlight fea-

tures within the scans.
An example of this was 

the optic nerve head drusen 
that was visualized by OCTA 

and viewed by computer and 
in a 3D printed model. 
“While much of the vascula-

ture is visible in the 3D printed 
model, the investigators found that 

a large portion was only observable by touch,” 
Oettinger said.

In a 3D model generated from a 2D retinal pho-
tograph, the added dimension helped to highlight 
the features of the vasculature. 

This technology has an exciting future and pres-
ents a great opportunity but must be refined in 
several ways before using it in a clinical setting, 
specifically, in the scan file formats, the print time, 
and meshing.

C O N C L U S I O N
According to Oettinger, more documentation of 
the formats for the volumetric information from 
OCTA images will lower the barrier to working 
with this data. 

“Ideally, standardized formats such as DICOM 
part 10 can be adopted for the native storage of 
OCTA scans,” Oettinger explained. 

Oettinger pointed out that the print time for 
high-resolution scans currently requires about 12 
hours to complete, which precludes their use at 
the same patient visits. 

“The process of creating a mesh from the volu-
metric data and meshing in the currently available 
technology requires manual assistance to isolate tis-

sues, while other fields do this auto-
matically, which likely can be done 
with this process as well,” he said. 

Oettinger also pointed out that 
this technology will be useful in 
the future for more tactile surgical 
planning, teaching vision-impaired 
patients about their conditions, and 
to allow medical students to see and 
feel patient anatomy. He said that 
he expects that more sophisticated 

techniques will be developed to transform retinal 
photograph into more dimensionally accurate rep-
resentations. ■

JASON OETTINGER
e: Jason.Oettinger@rutgers.edu
Oettinger has no financial interest in this subject matter, and acknowledges grant support 
from the NJ Health Foundation

 ◗ Investigators can 
use 3D technologies 
bring retinal diseases 
to life for study and 
research. 

TAKE-HOME 

ELENI KONSTANTINOU, MD
e: eleni_konstantinou@meei.harvard.edu
Konstantinou has no financial interest in this subject matter. She was at the New England 
Eye Center at Tufts University School of Medicine in Boston, Massachusetts, at the time 
of this presentation.

 ◗ Retinal pathologies 
are difficult to 
image clearly using 
a high-magnification 
module with 
optical coherence 
tomography.

TAKE-HOME 
PATHOLOGIES
( Continued from page 1 )

OCT angiography images can be transformed into standard 
3D printable files. (Photo courtesy of Jason Oettinger)
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D
ue to the coronavirus disease 2019 
(COVID-19) pandemic, our practice 
was closed from the end of March 
through April to everyone except                        
patients with emergent conditions. 
During this time, I quickly ramped up 
telemedicine visits for almost all cases 

that I handled, “seeing” approximately 100 patients. 
Thanks to the Centers for Medicare & Medicaid 

Services relaxing telemedicine regulations and Health 
Insurance Portability and Accountability Act rules, I 
was able to use Zoom, FaceTime, and even Facebook 
Messenger—whatever the patient was most comfort-
able with—for my virtual consultations, most with 
patients suffering from acute ocular surface disease 

(OSD) exacerbations such as blepharitis, meibomian 
gland dysfunction (MGD)–associated conjunctivitis, 
contact lens–related red eye, lid disease, severe aller-
gies, and ocular rosacea. 

In the absence of a slit-lamp examination to diag-
nose these acute OSD patients, I found that treating 
with tobramycin 0.3%/dexamethasone 0.05% oph-
thalmic suspension (Tobradex ST; Eyevance Phar-
maceuticals) allowed me to cover all the bases for 
conditions that typically involve mixed mechanisms. 
The product contains the antibiotic tobramycin com-
bined with a reduced concentration of dexametha-
sone, compared with the standard version, which has 
twice the concentration of anti-inflammatory agent 
(0.1%). In addition, Tobradex ST has a higher viscos-
ity on the ocular surface, which leads to increased 
retention time and improved bactericidal activity.1

The drop’s novel xanthan gum delivery technol-
ogy, termed XanGen by the company, enhances ocu-
lar surface retention. I use tobramycin 0.3%/dexa-
methasone 0.05% ophthalmic suspension as a bit 
of a “catch all” product. I am finding it especially 
beneficial when it comes to confidently treating OSD 
patients via telemedicine. Clinical investigations into 
the pharmacokinetics of the ST formulation have 
found that ocular tissue concentrations of tobramy-
cin were up to 12.5-fold greater with Tobradex ST 
compared to original Tobradex.1 At 10 minutes pos-
tinstillation, the concentration of tobramycin in the 
tear film was about 8 times higher for ST compared 
to the original agent.1 

C O M O R B I D  O S D  P L U S 
M O R E  S C R E E N  T I M E

Screen time is up. Patients are spending more time 
at home as a result of the pandemic and as an                          
increasing number of offices make working remotely 
a permanent arrangement. For patients with chronic 
ocular surface conditions, including dry eye, MGD, 
or blepharitis, this increase in screen time can lead 
to worsening of redness, burning, and irritated eyes. 
Patients wind up turning to self-treatment. 

This is where tobramycin 0.3%/dexamethasone 
0.05% ophthalmic suspension fits in, not as a long-
term therapy, but rather for addressing acute exac-
erbation, calming inflammation, and treating dis-
ease. Patients may develop blepharoconjunctivitis 
from chronic computer use, subsequently inhibit-

ing their ability to work or making it difficult to just 
keep their eyes open. Compounded by the cosmetic 
problem of having bloodshot eyes when they need 
to be on professional Zoom calls, patients can have 
a true emergency for which they need fast relief.2

The combination tobramycin-dexamethasone drop 
in the ST formula is appropriate for acute exacerba-
tions from a broad category of ocular surface dis-
eases. This includes situations like inflamed expo-
sure dry eye as a result of staring at the computer 
or inflammation associated with blepharitis, MGD, 
or ocular rosacea. 

C O N C L U S I O N
Because the COVID-19 environment is our new                  
reality, telemedicine will only increase in importance 
for our patients and our practices. In this setting, 
the safety and efficacy of the agents we prescribe 
are even more crucial. Tobramycin 0.3%/dexameth-
asone 0.05% ophthalmic suspension is indicated for 
steroid-responsive inflammatory ocular conditions in 
which a corticosteroid is appropriate and superficial 
bacterial ocular infection or a risk of bacterial ocular 
infection exists. Moreover, the ST formulation uses 
pharmaceutical-grade xanthan gum to stabilize the 
combination and allow greater delivery and ocular 
surface retention of tobramycin and dexamethasone. 
The adverse effect profile is also very favorable. ■
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Antibiotic-steroid combination 
boosts confidence with delivery
Amid rise in telemedicine, ophthalmologists are seeking effective options for patients
By Ranjan P. Malhotra, MD, FACS; Special to Ophthalmology Times®
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p: 314/966-5000  e: ranjanmalhotramd@gmail.com
Malhotra is in private practice at Ophthalmology Associates, Cornea and LaserVision 
Institute, St. Louis, Missouri. He is a consultant to Eyevance.

LID MARGIN DISEASE
Blepharitis/meibomian gland dysfunction1 
• Ocular surface inflammation 
• Keratitis 
• Scaling, crusting, erythema of the eyelid margin 
• Bacterial overgrowth on lashes (collarettes) and/

or meibomian glands 

CONJUNCTIVITIS
Bacterial and nonspecific2,3 
• Purulent discharge 
• Ocular discomfort and foreign body sensation 
• Tearing 
• Lid crusting 

CONTACT LENS–INDUCED ACUTE RED EYE4 
• Unilateral eye pain 
• Photophobia 
• Epiphora 
• Conjunctival redness and swelling 

REFERENCES:
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ogy Preferred Practice Pattern Cornea and External Disease Panel. Bleph-
aritis preferred practice pattern. Ophthalmology. 2019;126(1):P56-P93. 
doi:10.1016/j.ophtha.2018.10.019
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3. American Optometric Association Consensus Panel on Care of the Pa-
tient With Conjunctivitis. Optometric Clinical Practice Guideline: Care of 
the Patient With Conjunctivitis. American Optometric Association; 2002. 

4. Sicks LA. Bringing clarity to CLARE: understanding and knowing how 
to treat this common contact lens complication can benefit both your 
patients and your practice. Rev Cornea Contact Lens. 2015;4:16-19. Ac-
cessed September 14, 2020. https://www.reviewofcontactlenses.com/
article/bringing-clarity-to-clare
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Offered exclusively at a competitive cost 
through XELPROS Xpress™ 

INDICATIONS AND USAGE 
XELPROS™ (latanoprost ophthalmic emulsion) 0.005% is 
indicated for the reduction of elevated intraocular pressure (IOP) 
in patients with open-angle glaucoma or ocular hypertension.

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS 
XELPROS is contraindicated in patients with a 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 of topical  
ophthalmic products.

Use with Contact Lenses: Contact lenses should be removed 
prior to administration of XELPROS and may be reinserted  
15 minutes following administration.

ADVERSE REACTIONS 
The most common ocular adverse reactions in clinical trials 
(incidence ≥5%) for XELPROS were eye pain/stinging, ocular 
hyperemia, conjunctival hyperemia, eye discharge, growth of 
eyelashes, and eyelash thickening.

DRUG INTERACTIONS 
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.

Please see brief summary of Full Prescribing Information on the 
adjacent page.

© 2019 Sun Ophthalmics, a division of Sun Pharmaceutical Industries, Inc. All rights reserved.
XELPROS, LIPIXELLE, and XELPROS Xpress are licensed trademarks of Sun Pharma Advanced Research Company Ltd.
PM-US-XPS-0122 06/2019

BAK=benzalkonium chloride.

References: 1. XELPROS [package insert]. Cranbury, NJ: Sun Pharmaceutical Industries, Inc; 2018. 2. Data on file. Cranbury, NJ:  
Sun Pharmaceutical Industries, Inc.

Delivers XELPROS™ directly to patients without the need to worry about coverage

XELPROS is the first and only BAK-free formulation of latanoprost—delivered with LIPIXELLE™ technology1,2

Visit ChooseXelpros.com to learn more.

https://xelpros.com


USE IN SPECIFIC POPULATIONS 
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 discontinuation of XELPROS.

Potential for Eyelash Changes 
Inform patients of the possibility of eyelash and vellus hair changes  
in the treated eye during treatment with XELPROS. These changes  
may result in a disparity between eyes in length, thickness, 
pigmentation, 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 of topical ophthalmic products.

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.

DRUG INTERACTIONS 
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.

© 2019 Sun Ophthalmics, a division of Sun Pharmaceutical Industries, Inc. All rights reserved.
XELPROS is a licensed trademark of Sun Pharma Advanced Research Company Ltd. 
PM-US-XPS-0070 03/2019



Long-acting prostaglandin implant creating 
shift in IOP-lowering medical therapy
Sustained release helps mitigate disease progression without impacting quality of life
By Cheryl Guttman Krader, BS, Pharm; Savak Teymoorian, MD, MBA

EARLY EXPERIENCE WITH the new          
intracameral bimatoprost 10 μg implant (Durysta, 
Allergan) in clinical practice indicates that it is a 
valuable addition for treating patients with ocular 
hypertension and glaucoma, according to Savak 
Teymoorian, MD, MBA.

“Our aim in managing patients with ocular hyper-
tension and glaucoma is to control their IOP so as 
to mitigate disease progression without adversely 
affecting quality of life,” said Teymoorian, a cat-
aract and glaucoma specialist in private practice, 
Harvard Eye Associates, Orange County, California.

“In deciding on our interventions to achieve that 
goal, it is necessary to balance the risks and benefits 
of each treatment option. It is clear to me that with 
its IOP-lowering efficacy and ability to address the 
drawbacks associated with topical drops, the benefits 
of the sustained-release prostaglandin significantly 
outweigh any risk associated with its administration.”

Teymoorian explained that he implanted approxi-
mately 55 eyes with the bimatoprost implant within 
the first month after he began using it. The satisfac-
tion being shared by treated patients is also some-
thing novel in the glaucoma segment of his practice 
and is very rewarding.

“Ophthalmologists who perform cataract surgery 
are used to seeing patients who are extremely happy 
because of the outcomes of their procedure, but grati-
fication is rare among patients being treated for glau-

coma. The recipients of the bimatoprost implant, 
however, are extremely happy because they have 
been able to eliminate or reduce their topical medi-
cations and the inconvenience, side effects, and cost 
associated with their use,” he explained.

A D D R E S S I N G  A  M A J O R  O B S T A C L E
Noncompliance with topical medications is well-rec-
ognized as a key barrier to successful management 
of glaucoma. The issues underlying noncompliance 
are multifaceted, Teymoorian said.

“Noncompliance can occur because of a plethora 
of factors. Some patients do not get their prescription 
filled, some don’t remember to use 
their medications, and some do not 
instill them properly,” he explained. 

“The ability to take the responsi-
bility for treatment away from the 
patient is one of the reasons why the 
minimally invasive glaucoma proce-
dures have done so well. The value 
of the bimatoprost implant is similar 
in that regard,” he said. 

The ability to reduce ocular surface 
toxicity from topical drops is another 
benefit of the bimatoprost implant. 

“Minimizing or eliminating the 
number of topical medications a patient 
is using allows the ocular surface con-
dition to improve,” he said. “As a result, patients are 
more comfortable, their vision is better, and they 
can also eliminate or reduce their need for artificial 
tears and any other medications that they are using 
to manage dry eye signs and symptoms.”

P A T I E N T  S E L E C T I O N
Patients who are currently on topical medications 
for IOP-lowering, regardless of where they are on the 
continuum of glaucoma severity, may be considered 
as candidates for the bimatoprost implant. However, 
Teymoorian said that so far he has selected patients 
who are on a topical prostaglandin analogue and 
who are pseudophakic in particular because they 
will likely have a deep anterior chamber enabling 
safe and proper placement of the implant and cata-
ract development will not be an issue.

“My accumulating experience with the product 
is reinforcing its efficacy, safety and benefits. The 
more I see how it allows me to discontinue all or 
some topical medications and how happy patients 

are, the more I am willing to offer the implant to 
patients,” Teymoorian said. 

P R O C E D U R E  L O G I S T I C S 
A N D  F O L L O W - U P

The implantation procedure should be done with the 
eye topically anesthetized and under aseptic condi-
tions. Depending on their comfort level and facility, 
clinicians can choose to perform the procedure either 
in a surgery center using an operating microscope 
or or at a slit-lamp in an in-office procedure room.

When injecting the bimatoprost implant in the 
surgery center where the patient is lying under the 

microscope, Dr. Teymoorian said he 
has the patient’s head tilted up by 
about 30° and asks the patient to sit 
up immediately after the injection as 
these positions promote settling of 
the implant into its targeted location 
in the inferior angle. The procedures 
have gone very smoothly.

“It has been remarkable to me 
that as soon as the injection is done, 
patients note how easy it seemed, tell 
me that they felt nothing, and ask 
when can they have the second eye 
procedure,” Teymoorian said.

“I take these as signs that the pro-
cedure is well-tolerated. The key is 

to make sure the patient is comfortable.”
Changes to existing topical medications and sched-

uling of the first post-injection follow-up visit after 
the injection are individualized, taking into account 
current medication burden and glaucoma severity. 
Patients who are on a topical prostaglandin alone or 
a topical prostaglandin plus one adjunctive medica-
tion whose IOP has been well-controlled may have 
both agents discontinued if they have just mild to 
moderate glaucoma, and they will likely be asked 
to return 7 to 10 days postinjection. Patients with 
more severe disease on multiple medications are 
seen within a few days after the procedure and are 
weaned more slowly off existing topical drops accord-
ing to the level of their IOP.

“Initially I thought the implant would be some-
thing that could simply replace a topical prosta-
glandin. However, as I treat more patients who are 
on multiple medications I am realizing that some 
can do very well being taken off more than just the 

 ◗ Early clinical 
experience with the 
new intracameral 
bimatoprost 10 μg 
implant is consistent 
with clinical 
trial experience 
demonstrating its 
efficacy and safety for 
lowering IOP. 

TAKE-HOME 

Continues on page 36 : Implant

“Our aim in managing 
patients with ocular 
hypertension and 
glaucoma is to 
control their IOP so 
as to mitigate disease 
progression without 
adversely affecting 
quality of life.”  

– Savak Teymoorian, MD, MBA
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prostaglandin,” Teymoorian said
“The experience with patients who can stop multi-

ple medications highlights the efficacy of the implant 
and also the problem of noncompliance for patients 
who are on topical drops. Clearly, even those indi-
viduals who are well-intentioned, may not be admin-
istering their medications properly.”

L O O K I N G  A H E A D
Currently, the implant is approved for a one-time 
administration. Clinical trial experience indicates 
that the IOP-lowering benefit can last anywhere from 

4 months to 2 years or more, and research is now 
underway to collect data that will support FDA ap-
proval for repeat injections. 

“Clearly, ongoing management for patients who 
begin to lose the IOP-lowering effect from the bima-
toprost implant is something that we will need to 
address in the future,” Teymoorian explained. “But 
while we think about what we might do tomorrow, 
we need to plan and execute for today. Even if I think 
it is a one-time treatment for now, I find no reason 
to hesitate using the implant in appropriate patients 
when I consider its many benefits and minimal risk.”

Anticipating the opportunity for repeat injections, 
Teymoorian noted that it is exciting to postulate that 
early treatment with the bimatoprost implant holds 
promise for preserving vision and quality of life for 

glaucoma patients over the long-term. 
Teymoorian conclude that, in theory, disease con-

trol should be much better for patients who are being 
treated with the implant than for those who are on 
topical therapy because the implant ensures consis-
tent medication delivery while with topical treatment 
we have to assume patient compliance.

“Consistently effective IOP control increases the 
likelihood that we will be able to slow or even halt 
glaucoma progression,” he said. ■

Intravitreal implant offers 
anatomic, visual improvement
Study examines use of fluocinolone acetonide for treating DME in patients
By Lynda Charters; Reviewed by Victor H. Gonzalez, MD

THE FLUOCINOLONE ACETONIDE 
intravitreal implant (Iluvien, Alimera Sciences), 
which treats diabetic macular edema (DME), showed 
significant decreases in the mean central subfield 
thickness (CST) from baseline, along with improved 
or stabilized visual acuity (VA), according to the 
2-year results of an ongoing study. 

The interim analysis of PALADIN, a phase 4 
prospective observational study (NCT02424019), 
included 115 eyes (95 patients; mean age, 67 years) 
with DME (mean duration, 4.7 years; range, 1-13) 
treated with the fluocinolone implant at 0.2 µg/
day. The patients were evaluated on day 1, week 
1, and month 2 after implantation and then quar-
terly from months 3 through 24. The VA was strat-
ified by 20/40 or better (n = 39) and worse than 
20/40 (n = 76). The best-corrected visual acuity 
(BCVA), central foveal thickness (CST), and IOP 
were recorded at baseline and after treatment. Data 
from up to 36 months of previous treatments, as 
well as VA and CST, also were collected, accord-
ing to Victor H. Gonzalez, MD, who is in private 
practice in McAllen, Texas.  

S T A B I L I Z E D  O R  I M P R O V E D 
V I S I O N  W I T H  I M P L A N T

All patients had undergone previous treatments for 
DME, and regardless of VA, all had a progressive 
decrease in BCVA over 24 months before treatment 

with the fluocinolone implant. In the group with 
VA of 20/40 or better, the baseline mean BCVA 
was 76.9 letters; in the group with VA worse than 
20/40, 53.4 letters. 

U N D E R T R E A T M E N T  N O T E D
During the 2 years before study enrollment, most 
patients had received fewer than 4 injections, indi-
cating significant undertreatment, Gonzalez said.

At month 24 following treatment 
with the implant, the group with VA 
of at least 20/40 and the group with 
the worse VA had BCVA increases to 
77.8 letters and 56.4 letters respec-
tively, or the VA was stable, accord-
ing to Gonzalez. 

“The treatment stabil ized or 
improved the vision, with most of 
the patients receiving [fewer] than 4 
injections during the 2-year follow-
up period,” he said. Most patients 
did not require rescue therapy for 
at least 1 year.

After implantation, the mean CST dropped sig-
nificantly from day 7 (P < .001) and remained 
decreased for all time points out to month 24 (P 
< .001). The decreases in CST appeared more con-
sistent with the continuous treatment provided by 
the implant compared with before study enroll-

ment; 42.2% of patients had a CST of 300 µm or 
less at 2 years compared with 33.6% at baseline.

The mean IOP did not vary substantially after 
patients received the implant. Any IOP elevation 
was managed with topical medications. 

Gonzalez noted that in most patients, sustained 
continuous release of fluocinolone led to a signifi-
cant reduction in the mean CST from the baseline 
value to month 24 after implantation. 

C O N C L U S I O N
“We saw an increased percentage 
of eyes with CST of 300 µm or less 
at month 24,” he concluded. “As a 
result, the vision either stabilized or 
improved with 1 or fewer additional 
treatment annually in most patients. 
There was a patient-friendly treat-
ment shift, with more than 50% of 
patients receiving [no more than 1] 
treatment annually to achieve the 
reported gains in vision. The IOP 

profile was predictable and manageable in all pa-
tients.” ■

VICTOR H. GONZALEZ, MD
e: maculadoc@aol.com
Gonzalez is a paid consultant to and receives research support from Alimera Sciences.

 ◗ The device 
increased visual 
acuity or stabilized 
vision for patients 
with diabetic macular 
edema 2 years after it 
was implanted. 

TAKE-HOME 

IMPLANT
( Continued from page 35 )

SAVAK TEYMOORIAN, MD, MBA  
e: sev@powerupdoc.com
Teymoorian is a consultant, speakers bureau member, and investigator for Allergan. 
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“Further studies are needed to con-
firm the protective benefit that we iden-
tified for metformin and to investigate 
the underlying pathways,” she said. “If 
our findings are confirmed in clini-
cal trials, the research may lead to 
a novel therapeutic strategy for this 
blinding disease.”

I M P E T U S 
F O R  R E S E A R C H

Previous studies found that metformin 
reduced the incidence of diabetes mel-
litus, diabetes-related mortality, cardio-
vascular diseases, cancer, dementia, and 
all-cause mortality. It has also been re-
ported to reduce the risk of glaucoma. 

“Metformin targets mediators and 
pathways that affect inflammation, 
cell survival, stress defense, oxidative 
stress,” Blitzer said. “All of these can 
play a role in health span and longev-
ity, and a number of the pathways and 
mediators that are targets for metfor-
min have also been implicated in the 
pathogenesis of AMD.”

Blitzer noted that these details led to 
Skondra’s study investigating whether 
metformin decreases the risk of devel-
oping AMD using a big data approach.

S T U D Y  D E T A I L S
The cases and controls for the research 
were identified through a search of the 
MarketScan database for the years 2008 
to 2017. The study looked at people 55 
years of age or older who had newly 
diagnosed AMD. 

A control subject was selected for each 
case from among a pool of 31 million 
patients and matched by age, comor-
bidities, and region of the United States. 
The investigators were able to determine 
metformin usage based on claims data.

The study looked at a total of 312,404 
cases that were then matched with 
controls. Compared with the controls, 
patients with AMD were more likely to 
smoke, to have hyperlipidemia, and to 
have diabetic retinopathy. 

In a multivariate model adjusting for 
risk factors and other medications, the 
use of metformin significantly decreased 
the risk of being newly diagnosed with 
AMD within 2 years by 6%. With strat-
ification by metformin dose, patients 
who had received low to moderate doses 
had the greatest risk reduction (9% and 
10%, respectively).

Because metformin is primarily used 
as an antihyperglycemic drug, the inves-
tigators also analyzed the data to see if 
the potential protective effect of met-
formin on AMD development occurred 
only in the cohort of patients with dia-
betes. They found that the protective 
effect was similar in the diabetic cohort 
as in the overall cohort. 

With cases more likely than controls 
to have diabetic retinopathy, another 
analysis considered if the presence of 
this ocular complication of diabetes was 
an important factor for metformin’s risk 
reduction. The benefit of metformin only 
occurred in the absence of diabetic reti-
nopathy, the team reported. 

Finally, a protective benefit of other 
antihyperglycemic medications and 
statins was investigated. In multivari-
ate models, other diabetic medications 
seemed to have a mild protective effect 
as well, but metformin remained protec-
tive even in multivariate analysis adjust-
ing for the effects of other medications 

“Metformin is a well tolerated and 
is the most commonly used oral medi-
cation to treat diabetes,” Skondra con-
cluded. “The findings from our team 
may uncover a role for its use as a pos-
sible therapeutic intervention for AMD 
as well.” ■

Antihyperglycemic drug linked 
to reduced risk of new onset AMD
Research could lead to a novel therapeutic strategy for blinding disease
By Cheryl Guttman Krader, BS, Pharm; Reviewed by Andrea Blitzer, MD  

DIMITRA SKONDRA MD, PHD
e: dskondra@bsd.uchicago.edux
Skondra has no relevant financial interests to report. 

ANDREA BLITZER, MD 
e: andrea.blitzer@uchospitals.edu
Blitzer has no relevant financial interests to report.

REDUCTION IN THE risk of 
developing age-related macular degen-
eration (AMD) may be another benefit 
of metformin for protecting against 
age-related diseases, according to a 
case-control study undertaken by a 
team of investigators at the Univer-
sity of Chicago.

Led by Dimitra Skondra, MD, PhD, 
an associate professor in the Depart-
ment of Ophthalmology and Visual Sci-
ence, the research analyzed 10 years of 
data from the IBM MarketScan Com-

mercial and Medicare Supplemental 
databases. It found that the strongest 
effect occurred at low to moderate doses 
of metformin, was not restricted to 
patients with diabetes, but was not 
present among patients with diabetes 
who had diabetic retinopathy.

Andrea Blitzer, MD, a member of 
Skondra’s team and an ophthalmology 
resident at the University of Chicago, 
presented the findings at the Associa-
tion for Research in Vision and Ophthal-
mology 2020 virtual annual meeting. 
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glaucoma (POAG). CONTRAINDICATIONS: The Hydrus Microstent is contraindicated under the following 
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(AC) angle. WARNINGS: Clear media for adequate visualization is required. Conditions such as corneal 
haze, corneal opacity or other conditions may inhibit gonioscopic view of the intended implant location. 
Gonioscopy should be performed prior to surgery to exclude congenital anomalies of the angle, peripheral 
anterior synechiae (PAS), angle closure, rubeosis and any other angle abnormalities that could lead to 
improper placement of the stent and pose a hazard. PRECAUTIONS: The surgeon should monitor the 
patient postoperatively for proper maintenance of intraocular pressure. The safety and effectiveness of the 
Hydrus Microstent has not been established as an alternative to the primary treatment of glaucoma with 
medications, in patients 21 years or younger, eyes with significant prior trauma, eyes with abnormal anterior 
segment, eyes with chronic inflammation, eyes with glaucoma associated with vascular disorders, eyes with 
preexisting pseudophakia, eyes with uveitic glaucoma, eyes with pseudoexfoliative or pigmentary glaucoma, 
eyes with other secondary open angle glaucoma, eyes that have undergone prior incisional glaucoma 
surgery or cilioablative procedures, eyes that have undergone argon laser trabeculoplasty (ALT), eyes with 
unmedicated IOP < 22 mm Hg or > 34 mm Hg, eyes with medicated IOP > 31 mm Hg, eyes requiring > 4 ocular 
hypotensive medications prior to surgery, in the setting of complicated cataract surgery with iatrogenic injury 
to the anterior or posterior segment and when implantation is without concomitant cataract surgery with 
IOL implantation. The safety and effectiveness of use of more than a single Hydrus Microstent has not been 
established. ADVERSE EVENTS: Common post-operative adverse events reported in the randomized pivotal 
trial included partial or complete device obstruction (7.3%); worsening in visual field MD by > 2.5 dB compared 
with preoperative (4.3% vs 5.3% for cataract surgery alone); device malposition (1.4%); and BCVA loss of ≥ 2 
ETDRS lines ≥ 3 months (1.4% vs 1.6% for cataract surgery alone). For additional adverse event information, 
please refer to the Instructions for Use. MRI INFORMATION: The Hydrus Microstent is MR-Conditional 
meaning that the device is safe for use in a specified MR environment under specified conditions. Please see 
the Instructions for Use for complete product information. 
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*Comparison based on results from individual pivotal trials (of those devices for which pivotal trials are 
available) and their respective controls and not head to head comparative studies. Other MIGS treatments 
have not been tested in pivotal trials.

†Data on file – Compared to control and includes trabeculectomy and tube shunt.



A 
retinal implant (Argus II Retinal Pros-
thesis System, Second Sight) designed 
to provide prosthetic vision to patients 
blinded by retinitis pigmentosa signifi-
cantly improves quality of life. 

Although the implant is not a replace-
ment for normal vision, it allows patients 

to recognize shapes and better distinguish between 
light and dark. 

“It is almost like having a sixth 
sense, but the patients have to be 
trained in the use of the device,” 
according to Logan T. Vander Woude, 
DO, MPH, of the University of Flor-
ida (UF) College of Medicine in 
Gainesville.

The device works by using an 
external camera that relays visual 

input signals to a surgically implanted microarray on 
the macula, which stimulates the inner retinal layers 
that send these signals to the optic nerve. 

An issue with evaluating vision after the implan-
tation of a retinal implant is that it is challenging to 
assess the vision the device provides using standard 
measurements. This led Vander Woude, together with 
Ramak Roohipourmoallai, MD, and Gibran S. Khur-
shid, MD, FRCS, FRANZCO, FACS, both vitreoretinal 
surgeons at UF College of Medicine, to conduct a study 
using the Visual Function Questionnaire (VFQ-25) to 
assess the impact the machine-generated vision has 

on patients’ quality of life before and after implan-
tation of the device. 

V I S U A L  A S S E S S M E N T
Seventeen patients (mean age, 57 years) completed the 
VFQ-25 before the device was implanted and again 
after implantation and completion of training. All 
patients qualified for retinal implantation with light 
perception or no light perception vision in both eyes.

The questions measured the effect of having pros-
thetic vision on the patients’ lives, including their 
social well-being and dependence on activities of 
daily living. In addition, another 13 questions were 
included to assess the quality of life to a greater 
degree than the questionnaire could shed light on, 
Vander Woude explained. 

The analysis indicated that each overall category 
improved significantly after implantation of the Argus 
II, including overall health and vision (P < .0001), 
difficulties with activities (P < .0002), and response 
to vision problems (P < .0001). 

“This included improved perception of vision (P 
= .0005), ability to find objects (P = .002), func-
tion around stairs/curbs (P = .002), and ability to 
match clothes (P < .001). Patients also stated they 
could accomplish more tasks during the day (P < 
.001) and were less dependent on others (P < .001),” 
Vander Woude said.

In addition, the 13 supplemental questions addressed 
the daily living activities that were not well addressed 

by the VFQ-25, which included writing checks, read-
ing small print, recognizing friends and family, and 
engaging in outside activities alone. Those results 
reflected the patients’ subjective improvement in gen-
eral vision (P = .01), outdoor activities (P = .03), and 
limitation in their daily activities (P = .01). 

It is important to note that eye pain, discomfort, 
worry about eyesight, frustration, and embarrass-
ment about questions were not significantly differ-
ent before or after the implantation of the retinal 
device, meaning there were no negative impacts on 
the patients’ lives.

Vander Woude concluded that although retinal 
implant is not an exact replacement for natural sight, 
it allows patients to recognize shapes and perceive 
the contrast between light and dark objects. 

“Based on the survey results, the patients’ over-
all quality of blind life significantly improved after 
Argus II implantation, including the activities of daily 
living and social well-being, such as the ability to 
match clothes,” he said. “The scores in all 3 broad 
categories of the VFQ-25 improved, as well as several 
individual factors. Importantly, there were also no 
negative impacts on the patients’ quality of life.”■

Retinal implant improves quality 
of life in patients with RP 
Device allows visually impaired to recognize shapes, distinguish between light and dark
By Lynda Charters; Reviewed by Logan T. Vander Woude, DO, MPH

LOGAN VANDER WOUDE, DO, MPH 
e: loganwoude@ufl.edu
Logan Vander Woude, DO, MPH, is a fourth-year resident in the Department of Ophthal-
mology at the University of Florida College of Medicine in Gainesville. He has no financial 
interest in this subject matter. 

Vander Woude

It is almost like 
having a sixth sense, 
but the patients have 
to be trained to use 
the device.”

– Logan T. Vander Woude, DO, MPH
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Small-aperture single-piece IOL 
could fill unmet need in patients
Optics block out-of-focus and stray light, allow continuum of vision
By Jay Pepose, MD, PhD; Special to Ophthalmology Times®

APROVED FOR USE in Europe, the small-
aperture IOL IC-8 (AcuFocus) is proving to be a very 
useful implant, particularly for patients who are not 
good candidates for current multifocal (MF), accom-
modating or extended depth-of-focus technology. 
The small aperture lens approach to vision correc-

tion is based on pinhole optics – a 
novel property not found in other 
available lenses.

The pinhole optic blocks out-of-
focus, stray light, thereby creating 
a depth of focus with the small 
aperture of 1.36 mm allowing for 
a continuum of vision. The lens 

is forgiving, with a broad landing zone that makes 
it virtually immune to up to 1.50 D of astigmatism, 
while at the same time offering high-quality, sharp 
vision and less concern with photic phenomena.

The IC-8 is a single-piece, hydrophobic acrylic 
IOL embedded with an opaque mini-ring. Besides 
Europe, it is also approved for use in Asia and is 
currently being investigated in clinical trials in the 
United States. A retrospective comparative review 
of studies assessed the range and quality of vision 
with small-aperture, accommodating or MF IOLs.1 

The IC-8 IOL was found to enhance vision at all 
distances, with improved visual acuities and a broad 
range of continuous functional vision. Likewise, the 
patients receiving this implant experienced excellent 
intermediate vision and binocular mesopic contrast 
sensitivity, which is comparable to the other lenses.

R E V I E W  O F  T H E  E V I D E N C E
The small-aperture IOL was paired with an aspheric 
monofocal IOL and compared with bilateral implanta-
tion of the MF lens Acrysof ReSTOR +3.00 D (Alcon) 
and MF IOL Tecnis +4.00 D (Johnson & Johnson Vi-
sion), and with the accommodative Crystalens AO 
(Bausch + Lomb). 

The IC-8 cohort comprised 105 patients, with the 
Restor, Tecnis and Crystalens platforms implanted 
into 25, 22 and 26 study subjects, respectively.Inves-
tigators examined 6-month postoperative monoc-
ular uncorrected and distance-corrected vision at 
distance (4 m for IC-8, 6 m for others), intermediate 
(67 cm for IC-8, 80 cm for others) and near visual 
acuities (all 40 cm). They looked at defocus curves 
(binocular for IC-8, monocular for others) and com-
pared binocular mesopic contrast sensitivity with 
and without glare.

D E F O C U S  C U R V E
The defocus curves revealed that the small-aperture 
lens had a 4.50 D continuous expanse of vision com-
pared with 4.50 D for Restor, 4.00 D for Tecnis and 
2.50 D for Crystalens – but the two light-splitting 
lenses were not continuous. Rather, they showed a 
dip in the middle range for intermediate vision of 
patients.

All four IOL groups had a similar mean uncor-
rected distance visual acuity (0.02–0.11). The small-
aperture lens and Crystalens had a mean uncor-
rected intermediate visual acuity of 0.08 and 0.07. 
This was almost a 2-line improvement over Restor 
and Tecnis (0.24, P<0.0001).

S Y M P T O M O L O G Y
Unwanted visual effects such as blur-
ring, fluctuating vision and ghosting 
were of low severity in all the lenses 
studied, with a very low ghosting score 
for the IC-8 lens. Along with the Crys-
talens, the small-aperture IOL elic-
ited very few reports of halos when 
both were compared with the two MF 
lenses, which received higher scores 
for halo and glare. With regards to 
the contrast sensitivity that patients 
experienced, the lenses were binocu-
larly comparable. 

The small-aperture lens group was worse than 
Crystalens at 6 cycles per degree (cpd), but better 
than Tecnis at 3 cpd, and with no glare (P<0.05 ).

S U M M A R Y  F I N D I N G S
When compared with accommodating or MF IOLs, 
the IC-8 IOL enhanced vision at all distances and 
provided both improved visual acuities and a broad 
range of continuous functional vision. Likewise, the 
patients receiving this lens experienced excellent 
intermediate vision and binocular mesopic contrast 
sensitivity comparable to the other lenses.

The IOL has minimal impact on the ability to visu-
alise the retina with optical coherence tomography 
or on visual fields. One study recently showed that 
even with bilateral implantation, patients experi-
ence a minimal change in contrast.1 

Moreover, the expanded depth of focus with the 
small-aperture lens allows refractive surgeons to 
target roughly -0.75 D without really losing much 
distance.

The IC-8 lens proved tolerant of up to 1.00 D devi-
ation from the refractive target and it corrects up 
to 1.50 D of corneal astigmatism free from the con-
cerns that accompany toric technology. One should 
remember that every degree of rotation is about a 
3.3% reduction in the offset of the astigmatism.2

In addition, toric lenses do not come in every 
power. Even just 0.75 D of residual astigmatism has 
a significant impact on MF lens performance at all 
distances.

C O N C L U S I O N
The IC-8 IOL should prove particularly useful for 

patients with previous refractive sur-
gery or highly aberrated corneas, 
extending to those with irregular 
astigmatism from trauma, a small 
iris defect or in patients with a pupil 
that is not completely round. Also, 
in eyes with a high angle kappa, the 
central ray can traverse the central 
ring and adversely affect the perfor-
mance of multifocal IOLs, whereas 
the implant will not be impacted 
and should be a ‘shoo-in’. 

For those patients who are not 
good candidates for other premium 
technology, the IC-8 lens gives sur-
geons something unique to offer. 

This IOL is forgiving in terms of hitting both targets, 
sphere and cylinder with a broad landing zone; has 
a very low dysphotopsia rate; and results in high 
patient satisfaction. In fact, 95% of small-aperture 
patients reported that they would undergo the pro-
cedure again. ■

REFERENCES
1. Ang RE. Visual performance of a small-aperture intraocular 

lens: first comparison of results after contralateral and bilateral 
implantation. J Refract Surg. 2020;36:12-19.

2. Novis C. Astigmatism and toric intraocular lenses. Curr Opin 
Ophthalmol. 2000;11:47–50

Pepose

 ◗ The one-piece, 
small-aperture IOL 
IC-8 was found several 
comparative studies 
to enhance vision at 
all distances, with 
improved visual 
acuities and a broad 
range of continuous 
functional vision.

TAKE-HOME 

JAY PEPOSE, MD, PHD
e: jpepose@peposevision.com
Pepose is a professor of clinical ophthalmology at Washington University’s School of 
Medicine, United States, and director of the Pepose Vision Institute in St. Louis, Missouri. 
Dr Pepose is an investigator for the IC-8 IOL clinical study. 
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By Lynda Charters; Reviewed by Madeline Hay

ELEVATED IOP AFTER cataract surgery is 
the most frequent complication postoperatively and 
can lead to irreversible optic nerve damage and vi-
sion loss if not treated.

There remains a question, how-
ever, about the utility of using pre-
operative IOP as a predictor of IOP 
the day after cataract surgery in 
patients without glaucoma and ocu-
lar hypertension (OHT). 

Although the long-term effect of 
cataract surgery is decreased IOP, a 

transient elevation of IOP is the most common com-
plication in the days after cataract surgery and it can 
require treatment intervention, according to Made-
line Hay, a third-year medical student at the Western 
University of Health Sciences, College of Osteopathic 
Medicine, Pomona, California.

Hay and her colleagues wanted to determine how 
preoperative IOP relates to the IOP on the first day 
after an uncomplicated cataract surgery with IOL 
implantation in patients without glaucoma or OHT.

The investigators conducted a retrospective analy-
sis of IOL implantation surgical data between January 
1, 2016, and June 1, 2018, in patients older than 60 
years who did not have glaucoma, OHT, pseudoex-
foliation syndrome or pigment dispersion syndrome; 
the study also excluded patients who  had a history of 
IOP elevation in response to steroids, poorly dilating 
pupil, ocular trauma, or current use of IOP-lowering 
eyedrops. The IOP was measured preoperatively and 
postoperatively within 16 to 30 hours after surgery.

R E S U L T S
The investigators reported that 288 eyes were in-
cluded; 56.9% of patients were women and the av-
erage patient age was 73.4 years. The average pre-
operative IOP was 15.98 mm Hg compared with the 
average IOP on day 1 postoperatively of 19.47 mm 
Hg. Results indicated that the preoperative IOP was 
a significant (P < 0.0001) predictor of the IOP 1 day 
after surgery. Hay concluded that elevated preopera-
tive IOP was associated with 1-day postoperative IOP 
elevations in patients without glaucoma or ocular hy-
pertension following uncomplicated cataract surgery. 

“This knowledge may help clinicians to identify 
patients at significantly increased risk for IOP-related 
complications,” she said. “Accordingly, this provides 
meaningful evidence in support of prophylactic pre-
operative treatment in high-risk patients to prevent 
loss of vision due to postoperative IOP elevations.” ■

MADELINE HAY 
e: madeline.wh.hay@gmail.com
Hay has no financial interest in this subject matter.

Hay

Preop IOP hints after cataract surgery
Elevated pressure and can lead to irreversible optic nerve damage, vision loss 
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A 
contemporary look at treatment pat-
terns for proliferative diabetic reti-
nopathy (PDR) shows that the vast 
majority of patients with PDR will    
receive an anti-VEGF injection regard-
less of whether they have diabetic 
macular edema (DME), said Jeremiah 

Brown Jr, MD, MS, at the 2020 virtual meeting of 
the American Society of Retina Specialists. 

Brown presented the findings from a retrospec-
tive review conducted using data from the Amer-

ican Academy of Ophthalmolo-
gy’s Intelligent Research in Sight 
(IRIS) registry, the nation’s first 
comprehensive eye disease clini-
cal registry. 

The study included 33,452 
patients with PDR and new onset 
vitreous hemorrhage treated within 
3 months who had a visit between 

June 2017 and June 2018. 
Eighty percent of patients had a diagnosis of 

DME, and 84% of those patients received anti-
VEGF treatment. However, 69% of patients with 
PDR alone also were given anti-VEGF therapy. In 
addition, anti-VEGF treatment was received by 
approximately one-half of patients who underwent 
panretinal photocoagulation (PRP) or vitrectomy 
if they also had DME, and by approximately one-
third of those without DME who were treated with 
PRP or vitrectomy.

S T U D Y  D A T A
“The data from this study show that treatment        
patterns for PDR have undergone a dramatic shift 
since the advent of anti-VEGF medications,” said 
Brown, who is in private practice at the Brown 
Retina Institute in San Antonio, Texas. “Ophthal-
mologists are no longer relying on a foundation of 
repetitive peripheral laser applications to treat PDR 
but instead are taking care of patients using an        
individualized mix of anti-VEGF in-
jections, PRP, and vitrectomy.”

Brown also pointed out that the 
“research also highlights the enor-
mous value of the IRIS registry, which 
contains information from hundreds 
of thousands of patient visits, for 
enabling us to look into our prac-
tices and evaluate trends to improve 
patient care.”

Providing context for undertak-
ing the study, Brown noted there are 
some clear indications for treating 
DME with anti-VEGF medications, 
while the timing and the need for 
their use in the treatment of PDR 
are less clear.

T R E A T M E N T  F O U N D A T I O N
“Our treatment for PDR was built on 
the foundation of the diabetic reti-
nopathy study published in 1976 that 
established peripheral scatter laser 
photocoagulation as the standard of 
care,” he said. “More recently, Proto-
col S [NCT01489189] and the Clarity study showed 
similar visual outcomes could be achieved with 
anti-VEGF therapy. Our study sought to understand 
how the available options are being employed in 
the real world.”

Data on the use of PRP and vitrectomy showed 
that in the cohort of patients with PDR and DME, 
30% were treated with PRP, 17% received PRP 
plus an anti-VEGF medication, and 20% under-
went vitrectomy, of which approximately one-half 
also received an anti-VEGF injection. 

Among those patients who had PDR without 
DME, 35% received PRP, while 11% received PRP 
plus anti-VEGF injection, and 29% underwent 

vitrectomy, of which 36% of those also received             
anti-VEGF therapy.

F U N C T I O N A L 
R E S U L T S  S I M I L A R

The study also analyzed visual acuity (VA) outcomes 
at 6 months following treatment, and the results 
showed that the percentage of patients achieving 
logMAR VA of 0.4 or better (approximately Snel-

len 20/50) was similar regardless of 
whether they received an anti-VEGF 
injection. Percentages of patients 
achieving logMAR VA of 0.4 or bet-
ter were 59% in the anti-VEGF co-
hort, 65% among those treated with 
PRP alone, and 63% for patients who 
received both treatments. 

Considering patients undergo-
ing vitrectomy, approximately 50% 
achieved logMAR VA of 0.4 or better 
whether they had surgery alone or 
combined with anti-VEGF treatment. 

C O N C L U S I O N
Brown concluded that it is interest-
ing to see that the VA results are 
similar with or without anti-VEGF 
therapy “if we consider that retina 
specialists would be more likely to 
use an anti-VEGF agent in patients 
with more severe proliferative dis-
ease, more severe vitreous hemor-
rhage, or more ischemic appearing 
retinas, along with the fact that pa-

tients with longstanding DME may reach a plateau 
in their VA improvement because of foveal atrophy 
or persistent edema.” 

“Therefore, it is encouraging to note that patients 
treated with anti-VEGF injections were able to 
achieve the same level of vision as the patients 
treated with PRP or vitrectomy alone who likely 
had milder hemorrhage,” he said. ■

DME diagnosis plays no role in determining whether patients will receive injection 
By Cheryl Guttman Krader, BS, Pharm; Reviewed by Jeremiah Brown Jr, MD, MS

JEREMIAH BROWN JR, MD, MS
e: drbrown@brownretinainstitute.com
Brown serves as an investigator, consultant, or member of speakers bureau for compa-
nies that market or are developing treatments for diabetic eye disease. 

 ◗ Data from 
almost 22,500 
patients treated for 
proliferative diabetic 
retinopathy and 
new onset vitreous 
hemorrhage show 
anti-VEGF therapy 
was received by 
84% of those with 
concomitant diabetic 
macular edema 
and 69% of those 
without. Visual acuity 
outcomes at 6 months 
posttreatment were 
similar regardless of 
the use of anti-VEGF 
therapy. 

TAKE-HOME 

Brown

Probe of IRIS registry: Anti-VEGF 
injections key treatment for PDR

“The data from this 
study show that 
treatment patterns for 
PDR have undergone 
a dramatic shift since 
the advent of anti-VEGF 
medications.”

– Jeremiah Brown Jr, MD, MS
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CORONAVIRUS DISEASE 
2019 (COVID-19) has continued to 
spread across the nation, with the cur-
rent focus shifting to how we can safely 
return to the office, open schools, play 
fall sports and more. But as our coun-
try works to contain the virus and 
prevent further outbreaks—especially 
with the looming flu season—it is clear 
that new approaches are needed to 
slow the spread and flatten the curve 
once and for all.

Technology is playing a crucial role 
in this fight, with rapid development 
of solutions that involve contact trac-
ing, enable remote care, provide ther-
mal scanning and much more. The 
next wave of innovation in the fight 
against COVID-19, however, must focus 
on expanding the use of remote patient 
monitoring (RPM) tools to help pre-
dict future outbreaks and serve as 
early warning systems for detecting 
the virus in individuals in order to 
contain exposure and spread.

A U T O M A T E D  R E M O T E 
P A T I E N T  M O N I T O R I N G

Before the pandemic, RPM was be-
coming more widespread. About 88% 
of healthcare providers said they had 
invested—or were evaluating—RPM 
technologies such as tools to measure 

blood pressure and blood glucose. As 
the pandemic enveloped the globe, use 
of RPM for chronic conditions grew 
even further as providers were trying 
to limit in-clinic visits and potential 
exposure for high-risk patients.

The pandemic also led healthcare 
leaders to look at new ways to remotely 
and automatically detect signs of COVID-
19 in asymptomatic or pre-symptom-
atic individuals, or perhaps identify 
signs of long-term side effects, such 
as heart and lung damage, that has 
been linked to the virus. RPM tools 
seemed the obvious choice.

The U.S. Food and Drug Administra-
tion issued a new policy in mid-March 
2020 that enabled manufacturers of 
certain FDA-cleared non-invasive, vital 
sign-measuring devices to expand their 
use so that healthcare providers can 
use them to monitor patients remotely 
during the COVID-19 crisis. 

“Allowing these devices to be used 
remotely can help healthcare providers 

access information about a patient’s 
vital signs while the patient is at home, 
reducing the need for hospital visits 
and minimizing the risk of exposure 
to coronavirus,” FDA Principal Deputy 
Commissioner Amy Abernethy, MD, 
PhD, said at the time. In addition, The 

Distributing healthcare 
through tech: The next 
wave of innovation
Medical profession must explore every 
option to battle COVID-19 pandemic
By Lucienne Marie Ide, MD, PhD

“The healthcare sector must explore 
every weapon in its arsenal to 
continually fight and control COVID-19.”

– Lucienne Marie Ide, MD, PhD
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Centers for Medicare and Medicaid clari-
fied that RPM was reimbursable both for 
chronic conditions and acute conditions – 
like COVID-19.

But the potential is greater than simply 
monitoring patients who may need consis-
tent care for chronic conditions, or who are 
hesitant to venture out and potentially be 
exposed to COVID-19. Since RPM technol-
ogy is digitally connected and non-invasive, 
healthcare providers can use these tools to 
monitor temperature, pulmonary function, 
blood pressure and other physiological changes 
to not only identify individuals with the dis-
ease, but to watch for emergency warning 
signs of more serious problems, such as diffi-
culty breathing. If pulse-oximetry falls below 
prescribed levels, for example, patients will 
know to seek further care, and they will be 
flagged as high-risk to their provider.

T H E  N E X T  S T E P :  A M E R I C A 
N E E D S  A  C O V I D - 1 9  E A R L Y 
W A R N I N G  S Y S T E M

More sophisticated than the average Apple 
Watch or Fitbit – which are known for ac-
tivity monitoring, but only monitor physi-
ological outputs intermittently or with user-
initiated point tests – emerging RPM tools 
continually monitor key physiologic indi-
cators with sufficient sampling and preci-
sion to be the basis for accurate detection 
of changes in health status. These systems 
need to not only identify that an individual 
is deviating from their normal health signa-
ture, but also be able to identify changes that 
are unique to COVID-19. These tools have 
the potential to ultimately supplement or re-
place symptom and exposure self-reporting 
to help healthcare providers identify high-
risk patients and speed testing.

For example, the World Health Organiza-
tion (WHO) noted that those who are able 
to monitor their SpO2 at home have a bet-
ter chance of identifying the onset of severe 
pneumonia, which accompanies COVID-19. 
If SpO2 falls below 93%, the WHO suggests 
that physicians monitoring this data remotely 
quickly arrange for inpatient care without 
requiring the patient to potentially expose 
others by visiting the emergency room or 
crowded doctors’ offices.

By tying in high-resolution wearable 
devices, like advanced smartwatches, for 
COVID-19 monitoring and management, 
healthcare providers can identify individ-
uals with possible coronavirus infection 
earlier. This can help proactively identify 
individuals at high-risk for complications, 
as well as test and isolate those who may 
be asymptomatic – thus, limiting the spread 
of the diseases. These devices can then be 
used to detect early signs of deterioration 
in infected individuals.

With improved insights into physiological 
changes associated with COVID-19, as well 
as the individual’s exposure profile, provid-
ers can proactively identify those who are 
at high risk. Such early warning signs will 
provide an upper hand in containing the dis-
ease and providing the treatments needed 
to achieve positive outcomes.

E V A L U A T I N G  T H E  B E S T 
R E M O T E  P A T I E N T 
M O N I T O R I N G  S O L U T I O N S

Given the potential of RPM in the fight against 
COVID-19, a plethora of new solutions are 
hitting the market. But how do you know 
if the ones you’re considering really work, 
or are just trying to capitalize during des-
perate times?

Does it provide COVID-19 specific 
information? 
General apps that monitor temperature and 
respiration aren’t necessarily able to detect 
COVID-19 because they’re not specific or sen-
sitive enough. Tools designed specifically for 
this function should be able to develop bio-
signatures for the wearer and detect COVID-
19 through its active stages.

Is the tool accessible to all? 
Many wearables are owned by healthy indi-
viduals to monitor fitness. But COVID-19 has 
a bigger impact on populations less likely to 
invest in such technology – such as the el-
derly, minorities or low-income individuals.

Will better care result from the data 
collected? 
Since use of RPM for COVID-19 is in a na-
scent stage, there is no definitive proof that 
these solutions will work. But there is an ex-
pectation that tying in automated, continu-
ous biometric data collection with existing 
health management platforms, electronic 
health records and risk factors, then apply-
ing advanced analytics, will provide greater 
insights to inform healthcare providers, so 
they can predict infections before symptoms 
present and take appropriate actions.

The healthcare sector must explore every 
weapon in its arsenal to continually fight 
and control COVID-19. And while technol-
ogy overall is the key to addressing preven-
tion, containment and recovery, COVID-19 
is accelerating innovation across healthcare. 
Looking to a post-COVID environment, high 
fidelity wearable devices will become an 
integral part of health monitoring as virtual 
care becomes the new norm. ■

LUCIENNE MARIE IDE, MD, PHD
Ide is the founder and chair of Rimidi, a cloud-based software platform that enables personalized management 
of health conditions across populations. She brings her diverse experiences in medicine, science, venture capital 
and technology to bear in leading Rimidi’s strategy and vision. 
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decrease denials by utilizing 30 years of Ophthalmology 
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  No long term commitment or contract required
  100% HIPAA Compliant
  Stellar letters of reference
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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 
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ü Proficiency in 35+practice management and erm systems
ü Long-standing relationships with insurance companies
ü Executive consultants of the AAO
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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
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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 –  
Dallas, Texas – as Assistant Professor,  
Associate Professor, or Professor level

 » Uveitis Ophthalmologist – 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

 » 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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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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WE’LL  
KEEP THE 
DOSE ON

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.
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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

https://www.dextenza.com



