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Gene therapy is taking its first steps in paving the way to vision restoration. 

In this case, a man with retinitis pigmentosa who had been blind for 

decades underwent an optogenetics treatment, and he achieved partial 

restoration of vision, according to José-Alain Sahel, MD, chairman of 

the Department of Ophthalmology and director of the University of 

Pittsburgh Medical Center Eye Center.  CONTINUED ON PAGE 28 
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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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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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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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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 reverse side.

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.
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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.

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 reverse side.

BAK=benzalkonium chloride.
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Sun Pharmaceutical Industries, Inc.

T:8.5”

T
:8
.5
”

B:8.75”

B
:8
.7
5

324190701004_SUNPHARMA_CVTIP_PG4_FP_1-1.pgs  06.17.2019  15:28    ADVANSTAR_PDF/X-1a  black yellow magenta cyan

V
O

L
. 4

6
, N

O
. X

X
MONTH XX, 2021

C
L

IN
IC

A
L

 D
IA

G
N

O
S

IS
  •

  D
E

V
IC

E
 T

E
C

H
N

O
LO

G
Y

  •
  G

E
N

E
 T

H
E

R
A

P
Y

  •
  IM

A
G

IN
G

   •
  S

U
R

G
E

R
Y

  •
  T

H
E

R
A

P
E

U
T

IC
S



OPHTHALMOLOGYTIMES.COM

therapeutics   Insight on treatment, management of dry eye disease

Ophthalmology
T I M E S®

Gene therapy is taking its first steps in paving the way to vision restoration. 
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(oxymetazoline hydrochloride
ophthalmic solution), 0.1%

UPNEEQU ®

Eye-Opening Possibilities

Distributed by: RVL Pharmaceuticals, Inc.
Bridgewater, NJ 08807
Customer Service 1-866-600-4799
Upneeq is a registered trademark of RVL Pharmaceuticals, Inc.
©2021 RVL Pharmaceuticals, Inc.   
PM-US-UPN-0197-2 06/21

Learn more at Upneeq.com

PMS 137 CPMS 541 C
PMS 908 C

PMS 541 C PMS 908 C

FONTS
RVL:  Verdigris MVB Pro Text
PHARMACEUTICALS, INC.:  Forma DJR Text

INDICATION
Upneeq® (oxymetazoline hydrochloride ophthalmic 
solution), 0.1% is indicated for the treatment of acquired 
blepharoptosis in adults.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
• Acquired ptosis may be associated with neurologic 

or orbital diseases such as stroke and/or cerebral 
aneurysm, Horner syndrome, myasthenia gravis, 
external ophthalmoplegia, orbital infection and 
orbital masses. Consideration should be given to 
these conditions in the presence of acquired ptosis 
with decreased levator muscle function and/or other 
neurologic signs. 

• Alpha-adrenergic agonists as a class may impact 
blood pressure. Advise Upneeq patients with 
cardiovascular disease, orthostatic hypotension, 
and/or uncontrolled hypertension or hypotension 
to seek medical care if their condition worsens.

• Use Upneeq with caution in patients with cerebral 
or coronary insuffi ciency or Sjögren’s syndrome. Advise 
patients to seek medical care if signs and symptoms 
of potentiation of vascular insuffi ciency develop.

• Upneeq may increase the risk of angle closure 
glaucoma in patients with untreated narrow-angle 
glaucoma. Advise patients to seek immediate medical 
care if signs and symptoms of acute narrow-angle 
glaucoma develop.

• Patients should not touch the tip of the single 
patient-use container to their eye or to any surface, 
in order to avoid eye injury or contamination 
of the solution.

ADVERSE REACTIONS
Adverse reactions that occurred in 1-5% of subjects 
treated with Upneeq were punctate keratitis, conjunctival 
hyperemia, dry eye, blurred vision, instillation site pain, eye 
irritation, and headache.
DRUG INTERACTIONS
• Alpha-adrenergic agonists, as a class, may impact blood 

pressure. Caution in using drugs such as beta blockers, 
anti-hypertensives, and/or cardiac glycosides is advised. 
Caution should also be exercised in patients receiving 
alpha adrenergic receptor antagonists such as in the 
treatment of cardiovascular disease, or benign 
prostatic hypertrophy. 

• Caution is advised in patients taking monoamine 
oxidase inhibitors which can affect the metabolism 
and uptake of circulating amines.

To report SUSPECTED ADVERSE REACTIONS or product 
complaints, contact RVL Pharmaceuticals 
at 1-877-482-3788. You may also report SUSPECTED 
ADVERSE REACTIONS to the FDA at 1-800-FDA-1088 
or www.fda.gov/medwatch.
Please see next page for Brief Summary of full 
Prescribing Information.

Give Acquired Ptosis Patients an EYE-OPENING 
Lift With a Daily Drop of Upneeq® (oxymetazoline 
hydrochloride ophthalmic solution), 0.1% 1

The only FDA-approved prescription eyedrop proven to lift upper eyelids 
in adults with acquired blepharoptosis (low-lying lids)1

Learn more at Upneeq.com.

Reference: 1. Upneeq® (oxymetazoline hydrochloride ophthalmic solution), 0.1%. 
[Prescribing Information].
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UPNEEQ® (oxymetazoline hydrochloride ophthalmic  
solution), 0.1%,* for topical ophthalmic use
* Each mL of UPNEEQ contains 1 mg of oxymetazoline hydrochloride, 
equivalent to 0.9 mg (0.09%) of oxymetazoline free base.

BRIEF SUMMARY: The following is a brief summary only; 
see full Prescribing Information at https://www.upneeq.com/
Upneeq-PI.pdf for complete information.

1  INDICATIONS AND USAGE
 UPNEEQ is indicated for the treatment of acquired blepharoptosis  
in adults.

2 DOSAGE AND ADMINISTRATION
 Contact lenses should be removed prior to instillation of UPNEEQ 
and may be reinserted 15 minutes following its administration.
 If more than one topical ophthalmic drug is being used, the drugs 
should be administered at least 15 minutes between applications.

4  CONTRAINDICATIONS
 None.

5  WARNINGS AND PRECAUTIONS
5.1 Potential Impacts on Cardiovascular Disease
 Alpha-adrenergic agonists may impact blood pressure. UPNEEQ 
should be used with caution in patients with severe or unstable 
cardiovascular disease, orthostatic hypotension, and uncontrolled 
hypertension or hypotension. Advise patients with cardiovascular 
disease, orthostatic hypotension, and/or uncontrolled hypertension/
hypotension to seek immediate medical care if their condition 
worsens.
5.2 Potentiation of Vascular Insufficiency
 UPNEEQ should be used with caution in patients with cerebral or 
coronary insufficiency, or Sjögren’s syndrome. Advise patients to 
seek immediate medical care if signs and symptoms of potentiation 
of vascular insufficiency develop.
5.3 Risk of Angle Closure Glaucoma
 UPNEEQ may increase the risk of angle closure glaucoma in patients 
with untreated narrow-angle glaucoma. Advise patients to seek 
immediate medical care if signs and symptoms of acute angle 
closure glaucoma develop.
5.4 Risk of Contamination
 Patients should not touch the tip of the single patient-use container 
to their eye or to any surface, in order to avoid eye injury or 
contamination of the solution.

6  ADVERSE REACTIONS
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.
 A total of 360 subjects with acquired blepharoptosis were treated 
with UPNEEQ once daily in each eye for at least 6 weeks in three 
controlled Phase 3 clinical trials, including 203 subjects treated with 
UPNEEQ for 6 weeks and 157 subjects treated with UPNEEQ for 12 
weeks. Adverse reactions that occurred in 1-5% of subjects treated 
with UPNEEQ were punctate keratitis, conjunctival hyperemia, dry 
eye, blurred vision, instillation site pain, eye irritation, and headache.

7 DRUG INTERACTIONS
7.1 Anti-hypertensives/Cardiac Glycosides

 Alpha-adrenergic agonists, as a class, may impact blood pressure. 
Caution in using drugs such as beta-blockers, anti-hypertensives, 
and/or cardiac glycosides is advised.

 Caution should also be exercised in patients receiving alpha 
adrenergic receptor antagonists such as in the treatment of 
cardiovascular disease, or benign prostatic hypertrophy.
7.2 Monoamine Oxidase Inhibitors

 Caution is advised in patients taking MAO inhibitors which can  
affect the metabolism and uptake of circulating amines. 

8  USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
 There are no available data on UPNEEQ use in pregnant women 
to inform a drug-associated risk for major birth defects and 
miscarriage. In animal reproduction studies, there were no 
adverse developmental effects observed after oral administration 
of oxymetazoline hydrochloride in pregnant rats and rabbits 
at systemic exposures up to 7 and 278 times the maximum 
recommended human ophthalmic dose (MRHOD), respectively, 
based on dose comparison. [see Data]. The estimated background 
risks of major birth defects and miscarriage for the indicated 
population are unknown. All pregnancies have a background risk 
of birth defect, loss, or other adverse outcomes. 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
 Effects on embryo-fetal development were evaluated in rats and 
rabbits following oral administration of oxymetazoline hydrochloride 
during the period of organogenesis. Oxymetazoline hydrochloride 
did not cause adverse effects to the fetus at oral doses up to 0.2 
mg/kg/day in pregnant rats during the period of organogenesis (28 
times the MRHOD, on a dose comparison basis). Oxymetazoline 
hydrochloride did not cause adverse effects to the fetus at oral 
doses up to 1 mg/kg/day in pregnant rabbits during the period of 
organogenesis (278 times the MRHOD, on a dose comparison basis). 
Maternal toxicity, including decreased maternal body weight, was 
produced at the high dose of 1 mg/kg/day in pregnant rabbits and 
was associated with findings of delayed skeletal ossification.
 In a rat prenatal and postnatal development study, oxymetazoline 
hydrochloride was orally administered to pregnant rats once daily 
from gestation day 6 through lactation day 20. Maternal toxicity was 
produced at the high dose of 0.2 mg/kg/day (28 times the MRHOD, 
on a dose comparison basis) in pregnant rats and was associated 
with an increase in pup mortality and reduced pup body weights. 
Delayed sexual maturation was noted at 0.1 mg/kg/day (14 times the 
MRHOD, on a dose comparison basis). Oxymetazoline hydrochloride 
did not have any adverse effects on fetal development at a dose of 
0.05 mg/kg/day (7 times the MRHOD, on a dose comparison basis).
8.2 Lactation
Risk Summary
 No clinical data are available to assess the effects of oxymetazoline 
on the quantity or rate of breast milk production, or to establish 
the level of oxymetazoline present in human breast milk post-
dose. Oxymetazoline was detected in the milk of lactating rats. The 
developmental and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for UPNEEQ and 
any potential adverse effects on the breastfed child from UPNEEQ.
 8.4 Pediatric Use
 Safety and effectiveness of UPNEEQ have not been established in 
pediatric patients under 13 years of age.
8.5 Geriatric Use
 Three hundred and fifteen subjects aged 65 years and older received 
treatment with UPNEEQ (n = 216) or vehicle (n = 99) in clinical trials. 
No overall differences in safety or effectiveness were observed 
between subjects 65 years of age and older and younger subjects.

10 OVERDOSAGE
 Accidental oral ingestion of topical intended solutions (including 
ophthalmic solutions and nasal sprays) containing imidazoline 
derivatives (e.g., oxymetazoline) in children has resulted in serious 
adverse events requiring hospitalization, including nausea, 
vomiting, lethargy, tachycardia, decreased respiration, bradycardia, 
hypotension, hypertension, sedation, somnolence, mydriasis, stupor, 
hypothermia, drooling, and coma. Keep UPNEEQ out of reach  
of children.

PATIENT COUNSELING INFORMATION
 Advise the patient to read the FDA-approved patient labeling 
(Instructions for Use).
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chairman's letter

FALLING INTO 
SEPTEMBER
Welcome to the Sept 1 issue of 

Ophthalmology Times.® 

As the calendar turns another 

page, we continue to face chal-

lenges presented by COVID-19.

As case counts tied to the Delta 

variant rise across the country, 

the Ophthalmology Times® team 

will continue to provide the latest 

information on the pandemic 

and its impact on ophthalmology, 

including updates in print and 

online. For the latest ophthalmol-

ogy-related information, you can 

follow us on social media. You 

also can find our latest coverage 

online at OphthalmologyTimes.

com/Coronavirus.

With gene therapy taking its 

first steps toward vision resto-

ration, optogenetics is in the 

spotlight on the cover of this is-

sue. We talk to José-Alain Sahel, 

MD, who notes that optogenetics 

may enable mutation-indepen-

dent, circuit-specific restoration 

of neuronal function in neuro-

logical diseases. He explains that 

optogenetic vision restoration 

is a mutation-independent 

approach for restoring visual 

function.

As September arrives, we will 

continue to provide cutting-edge 

advancements that will help you 

find the opportunities and inno-

vations that allow them to offer 

the highest level of treatment to 

your patients. 

Mike Hennessy Sr,  
chairman and founder of 
Ophthalmology Times®’ 
parent company, 
MJH Life Sciences™️
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Born in Ohio in 1822, Hiram Ulysses Grant went on to 
lead the Union Army to victory during the American 
Civil War. A national hero, he became the 18th president 
of the United States. During his time in office, he created 
the Justice Department and used it to aggressively sup-
press the Ku Klux Klan.

William Halsey Jr, born in New Jersey in 1882, be-
came the second-highest ranking American naval officer 
in the Pacific in World War II. Described as “flamboy-
ant, vulgar, aggressive, and spectacularly ugly,” the 
admiral was loved by his troops. An intelligence officer 
described the reaction to the news that Admiral Halsey 
had been ordered to take command during the Guadal-
canal campaign: “One minute, we were too limp with 
malaria to crawl out of our foxholes. The next, we were 
running around, whooping like kids.” 

Halsey’s leadership is credited with turning impend-
ing defeat into a major Allied victory. He was decorated 
with the Navy Cross, the Navy Distinguished Service 
Medal, and the Army Distinguished Service Medal.

Joe Jamail Jr, born in Texas in 1925, served in the US 
Marine Corps for over 2 years in the Pacific in World War 
II before becoming an attorney. He became known as 
the “King of Torts” in recognition of his victories against 
large corporations, winning more than 200 verdicts, or 
settlements, of at least $1 million. In 2010, the American 
Bar Association Journal proclaimed him the nation’s 
richest practicing lawyer, and Forbes magazine estimat-
ed his net worth at $1.65 billion.

Aside from military service, what do these 3 gen-
tlemen have in common? The common thread that 
strikes me is that all 3—while enrolled in the schools 
that would prepare them for their subsequent meteoric 
careers—were considered mediocre by their professors. 
At West Point Military, Grant proved himself a talented 
horseman, but ranked in the bottom half of the class, 
which prevented him from qualifying for a position in 
the cavalry upon graduation. Halsey proved himself a 
talented athlete at the US Naval Academy in Annapolis, 
Maryland, but graduated in the bottom third of his class. 
And as a law student at the University of Texas at Aus-
tin, Jamail’s professor flunked him in the class on torts.

How could their professors have failed to recognize 
the future superstars they would become? Are the traits 
that allow doing well in class so different from those 
that predict ultimate success in “real” life? Do our profes-
sors value the wrong things? Or is it the case that these 
young men matured and blossomed later in life, finally 
focusing on what was needed to rise to the top of their 
respective professions?

I wonder about this when it comes to how we train 
our young physicians and surgeons. In your residency, 
did your faculty emphasize the right things? Did they 
recognize your future promise? 

E D I TO R I A L

DO GRADES PREDICT PERFORMANCE?
Classroom mediocrity may not limit future promise

https://www.facebook.com/OphthalmologyTimes
https://twitter.com/OphthTimes
https://www.instagram.com/ophthalmologytimes/
https://www.linkedin.com/company/ophthalmologytimes/
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Expert insights:  
Flares of dry eye disease
Timely diagnosis and successful intervention are key to successful treatment

By Cheryl Guttman Krader, BS, Pharm; 
Reviewed by Cynthia Matossian, MD

Dry eye disease (DED) affects millions of peo-
ple, and estimated that about 80% of patients 
with DED experience flares, which are sudden 
onset, episodic, intermittent exacerbations of 
symptoms due to increased inflammation. 

Timely recognition of DED flares and suc-
cessful intervention are important because a 
DED flare can negatively affect health-related 
quality of life and lead to ocular surface dam-
age, according to Cynthia Matossian, MD. 

“A topical corticosteroid can provide rapid 
and effective treatment for a DED flare,” she 
said. “Fortunately, there is now a corticoste-
roid that has been approved by the FDA for 
the short-term treatment of the signs and 
symptoms of DED—loteprednol etabonate 
ophthalmic suspension 0.25% (Eysuvis, Kala 
Pharmaceuticals)—that is a safe and effective 
option for treating flares of DED.”

Matossian is the medical director at Ma-
tossian Eye Associates, an affiliate of Prism 
Vision Group, and a multispecialty ophthal-
mology practice with offices in Doylestown, 
Pennsylvania; Hopewell, New Jersey; and 
Hamilton, New Jersey. She discussed DED 
flares, and their detection and management, 
in an interview for Ophthalmology Times®/
Optometry Times.® 

Explaining the DED flare
Matossian said that a flare of DED occurs when 
there is disruption of tear film homeostasis. A 
flare may be what first prompts a patient to 
seek care for increased ocular discomfort. How-
ever, flares can also develop in patients with an 
established diagnosis of DED where their ocular 
surface inflammation spirals out of control 
despite prescribed maintenance therapy.

“Dry eye disease has a core inflammatory 
component, and just like other chronic inflam-
matory diseases, such as arthritis or asthma, 
it can be associated with episodic flares,” 
Matossian said. 

There are many situations that can trigger 
a DED flare. Noncompliance of prescribed 
medications or at-home dry eye treatments 
may lead to loss of tear film homeostasis and 
increased inflammation. Flares can also devel-
op after spending prolonged time with visually 
intensive tasks that promote increased tear film 
evaporation. This situation describes individ-
uals who have clocked hours of uninterrupted 
screen time working at their computer, playing 
video games, or watching television.  

Air exhaled onto the ocular surface from the 
top of a loose-fitting mask worn to cover the 
nose and mouth during the COVID-19 pan-
demic can also promote tear film evaporation 
and trigger a DED flare. Extended duration of 
contact lens wear is another trigger, as is expo-
sure to low levels of air humidity, which can be 
experienced during long plane trips or when 

spending time in a dry climate. During spring 
and fall, inflammation associated with seasonal 
allergic conjunctivitis is also a prominent cause 
of DED flares. 

Making the diagnosis
Symptoms of DED flares can present in a 
variety of ways. Patients may complain of 
ocular burning, blurred or fluctuating vision, 
tearing, or they may report their eyes “hurt,” 
feel tired, or that they just want to close their 
eyes. Patients with contact lenses may describe 
increased discomfort with their lenses, and pa-
tients with allergies may attribute their problem 
to their allergic disease. 

“Depending on their history, patients expe-
riencing a DED flare who have not yet been 
diagnosed with DED might incorrectly attribute 
the entirety of their flare symptoms to aller-
gies, think they need a contact lens refitting, 
or require a stronger prescription for their 
glasses,” Matossian said. “Even patients with an 
established diagnosis of DED may not recognize 
their worsening ocular symptoms to be a classic 
flare. This is especially true among patients 
who adhere to their dry eye treatment.”

Matossian noted that eye care providers need 
to empower technicians to ask appropriate 
questions in to solicit descriptions from patients 
to facilitate the diagnosis of a DED flare. 

“We also need to educate patients to help 
them better understand the concept of a DED 
flare since intermittent exacerbations are likely 
to recur,” she said.  

Treating the DED flare
According to Matossian, DED flares can 
impair quality of life in several ways. The 
symptom-related discomfort and effect of 
the flare on vision can lead to reduced work 
productivity. Patients using contact lenses for 

The treatment goal is to 
break the inflammatory 

cycle; the best way to do that 
is by diagnosing patients 

early and by initiating 
appropriate therapy. G
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refractive correction may need to stop wearing their 
lenses, which can impact their self-image and make it 
difficult to participate in certain recreational activities. 
Symptom bother can also affect mood and therefore 
interpersonal relations. 

Controlling DED and normalizing the ocular 
surface is also critical for accurate measurements and 
planning of refractive and cataract surgery. Because 
inflammation is an etiologic factor that perpetuates 
the pathogenic pathway leading to the progression of 
dry dye, DED flares can also contribute to cumulative 
ocular surface damage. 

“The treatment goal is to break the inflammato-
ry cycle; the best way to do that is by diagnosing 
patients early and by initiating appropriate therapy,” 
Matossian explained. “We need to keep in mind that 
patients with a DED flare are suffering and want quick 
relief when we design their individualized therapeutic 
plans.”

Among the treatments that are used to control 
ocular surface inflammation related to DED, topical 
corticosteroids represent the fastest-acting option. 
There are many topical ophthalmic corticosteroid 
products, but only loteprednol etabonate ophthalmic 
suspension 0.25% has an FDA-approved indication for 
the short-term (up to 2 weeks) treatment of the signs 
and symptoms of DED, according to Matossian. 

“The clinical study investigating loteprednol eta-
bonate ophthalmic suspension 0.25% for short-term 
treatment of DED showed that it was associated with 
a rapid onset of benefit and that it was safe,” she said. 
“Loteprednol etabonate is an ester steroid with an 
excellent safety profile demonstrated in many clinical 
studies.”

In addition to the topical corticosteroid, patients 
with DED may need to be started on immunomodula-
tory therapy to maintain long-term disease control. 

“Topical immunomodulatory therapies [often] take 
weeks to months to effectively reduce symptoms of 
DED,” Matossian concluded. “Loteprednol etabonate 
0.25% can jump-start the process and make patients 
feel better quickly. Combining loteprednol with 
another immunomodulator provides a one-two punch 
with the steroid bringing immediate relief for the des-
perate, distraught patient and the immunomodulator 
helping to control inflammation that can lead to DED 
progression over the longer term.” 

Cynthia Matossian, MD
E: cmatossian@CMAssociatesLLC.net
Matossian is a consultant to Kala Pharmaceuticals. 

By Lynda Charters; 
Reviewed by Shrinivas Pundlik, PhD, 
and Gang Luo, PhD

The real-world evaluation of a novel 
device designed to reduce collisions and 
thus improve daily walking showed that 
it decreased the rate of collisions by 37% 
when used by blind patients and those 
whose vision was severely impaired,1 
according to lead author Shrinivas 
Pundlik, PhD, and senior author Gang 
Luo, PhD. 

Pundlik and Luo are both from the 
Schepens Eye Research Institute of 
Massachusetts Eye and Ear and the 
Department of Ophthalmology of Har-
vard Medical School, Boston, where the 
device is being developed.

Pundlik and Luo also pointed out 
that there is little evidence available 
about the real-world mobility benefit of 
electronic mobility aids. 

Testing the device
The device includes a video camera 
and a microcomputer enclosed in a 
slingback bag. When users wear the 
bag, the camera is level with their 
chest. The authors conducted a dou-
ble-masked randomized clinical trial 

from January 2018 to December 2019 
to determine the usefulness of the 
collision warning system for visually 
impaired patients during daily walks 

over the course of 4 weeks. 
During the trial, the device switched 

itself randomly from active mode (re-
ferred to as the intervention condition), 
which provides alerts to the wearer 
via 2 vibrotactile wristbands when the 
potential for a collision arises, and silent 
mode, the control condition that detects 
the threat of collisions without providing 
warnings.

The 31 study participants (18 men; 
median age, 61 years; range, 25-73) were 
volunteers who were independently mo-
bile and used a long cane or guide dog 
during daily activities; all had severely 
impaired vision and some were blind 
with restricted peripheral visual fields. 

The main outcome measure—which 
was compared between the 2 modes for 
each participant—was the rate of contact 
with obstacles normalized by the num-
ber of hazards and hours of walking. 

The investigators explained that the 
device records videos when it sends the 
collision warning. Two independent re-
viewers evaluated and scored potential 

Collision warning 
device developed for 
visually impaired 
patients
Investigators learn that a wearable                 
aid can offer improved mobility

Continues on page 11 : Impaired

TAKE-HOME: The use of a collision 
warning device can lead to fewer 
accidents and improved quality 
of life for visually impaired 
patients.
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IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
•  EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, or known 

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

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

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

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

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

Inspired by a real patient 
with Wet AMD.

03/2021
EYL.21.02.0019Please see Brief Summary of Prescribing Information on the following page.
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ADVERSE REACTIONS
•  Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal injections with EYLEA 

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

cataract, vitreous detachment, vitreous floaters, and intraocular pressure increased.
•  Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye 

examinations. Advise patients not to drive or use machinery until visual function has recovered su  ̈iciently.

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

anti-VEGF, anti–vascular endothelial growth factor; BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; Q4, every 4 weeks; 
Q8, every 8 weeks.

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH WET AMD AT HCP.EYLEA.US

EYLEA was clinically equivalent to ranibizumab.

VIEW 1 and VIEW 2 study designs: Two multicenter, double-masked clinical studies in which patients with Wet AMD (N=2412; age range: 49-99 years, 
with a mean of 76 years) were randomized to receive: 1) EYLEA 2 mg Q8 following 3 initial monthly doses; 2) EYLEA 2 mg Q4; 3) EYLEA 0.5 mg Q4; or 
4) ranibizumab 0.5 mg Q4. Protocol-specified visits occurred every 28 (±3) days.1 In both studies, the primary efficacy endpoint was the proportion of 
patients with Wet AMD who maintained vision, defined as losing <15 letters of visual acuity at Week 52, compared with baseline.1

Primary Endpoint (Year 1)

VIEW 1 VIEW 2

EYLEA Q4 95%
(12.5 injections†)

95%
(12.6 injections†)

EYLEA Q8‡ 94%
(7.5 injections†)

95%
(7.7 injections†)

ranibizumab 
Q4

94%
(12.1 injections†)

95%
(12.7 injections†)

Vision was 
maintained at 
Year 1 with ≈5 
fewer injections 
with EYLEA Q8 vs 
ranibizumab Q4

 *Last observation carried forward; full analysis set.
 †Safety analysis set.
 ‡Following 3 initial monthly doses.

Proportion of patients who maintained vision (<15 ETDRS letters lost of BCVA) at Year 1 from baseline1-3,*

Demonstrated in the largest phase 3 anti-VEGF trials completed to date in Wet AMD (N=2412)1-3

PROVEN VISUAL OUTCOMES AT YEAR 1 IN THE 
VIEW STUDIES
Fewer injections with EYLEA Q8 vs ranibizumab Q4
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor 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), 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 central retinal vein occlusion (CRVO) in 2 clinical studies (COPERNICUS and GALILEO)  
and 91 patients following branch retinal vein occlusion (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.

BRIEF SUMMARY—Please see the EYLEA  
full Prescribing Information available  
on HCP.EYLEA.US for additional 
product information.

Manufactured by:  
Regeneron Pharmaceuticals, Inc. 
777 Old Saw Mill River Road 
Tarrytown, NY 10591

EYLEA is a registered trademark of Regeneron 
Pharmaceuticals, Inc. 
© 2020, Regeneron Pharmaceuticals, Inc.  
All rights reserved.
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By Lynda Charters; 
Reviewed by Anat Galor, MD

OCS-02 (Oculis), a novel, topical tumor necrosis 
factor (TNF)–α antibody eye drop, is efficacious 
for reducing ocular inflammation in patients 
with acute anterior uveitis. The drug had a re-
sponder rate of more than 55% and eliminates 
the steroidal adverse effects, reported Anat 
Galor, MD, a staff physician in surgical services 
at the Miami Veteran Affairs Healthcare System 
and a professor of ophthalmology at Bascom 
Palmer Eye Institute at the University of Miami 
Health System, both in Florida. She presented 
the results from a phase 2 study of the treat-
ment at the Association for Research in Vision 
and Ophthalmology 2021 Annual Meeting, 
which was held virtually.

OCS-02 is a new, potent ophthalmic formula-
tion of a specific TNF-α antagonist that is filling 

a treatment gap for this patient population. 
“OCS-02 is a first-in-its-class antibody frag-

ment that inhibits the inflammatory cytokine 
TNF-α,” Galor said. “The drug provides specific 
efficacy with a favorable safety profile com-
pared to the corticosteroids, immunosuppres-
sives, and nonsteroidal anti-inflammatory drugs 
used to treat acute anterior uveitis.”

The advantage of this molecule is that it was 
specifically designed for delivery to the eye: It is 
substantially smaller, at 48 kDa, than the immu-
noglobulin G molecule, which is 149 kDa.

Historically, anti–TNF-α biologics, when 
administered systemically or intravitreally, 
provide treatment benefits in patients and/or 
animal models of uveitis, active diabetic ret-
inopathy, neovascular age-related macular 
degeneration, cystoid macular edema after 
cataract surgery, and branch and central reti-
nal vein occlusion. Therefore, it was thought 

that an eye drop might be beneficial in patients 
with increased TNF-α levels in the aqueous 
because it penetrates the anterior chamber. 

OCS-02 efficacy
Prior to the trial under discussion, an explor-
atory study in patients with acute anterior 
uveitis showed that the drop reduced anterior 

Continues on page 12 : Uveitis therapy

Tumor necrosis factor α antibody drops 
meet primary efficacy end point 
Anterior uveitis therapy offers anti-inflammatory effect after dosing is stopped

hazards detected by the device,  including direct 
contact with obstacles. The participants and 
reviewers did not know the mode in which the 
device operated at any given time. 

Findings
Nineteen of the 31 participants (61%) had light 
perception or worse vision; almost all (90%) used 
a long cane as a mobility aid. 

The results showed that the median number 
of contacts was lower when the device was in 
active mode compared with silent mode (9.3; 
interquartile range [IR], 6.6-14.9 compared with 
13.8; IR, 6.9-24.3, respectively), a difference that 

reached significance (P < 0.001). 
When the investigators controlled the anal-

ysis for demographic characteristics, such as 
vision and a history of falls, the rate of contacts 
decreased significantly when the device was in 
active mode compared with silent mode (rate 
ratio = 0.63; 95% confidence interval, 0.54-0.73; 
P < 0.001). 

The authors pointed out that the ability to 
review the contacts recorded in the videos and 
to switch between 2 modes added value to their 
findings because actual use and collision data 
could be collected, the correctness of which did 
not rely on self-reporting from participants or 
the bias of reviewers. 

“In this study involving 31 visually impaired 
participants, the collision warnings were 
associated with a reduced rate of contacts with 

obstacles during daily mobility, indicating the 
potential of the device to augment habitual 
mobility aids.”

Shrinivas Pundlik, PhD
E: shrinivas_pundlik@meei.harvard.edu 
Pundlik and are Gang Luo, PhD, listed as inventors 
on a patent related to this collision-warning technolo-
gy, which is assigned to Massachusetts Eye and Ear, 
and are cofounders of EyeNexo, a company involved 
in mobile vision measurement technology that is 
unrelated to the present research. 

Reference
Pundlik S, Baliutaviciute V, Moharrer M, Bowers AR, Luo G. 
Home-use evaluation of a wearable collision warning 
device for individuals with severe vision impairments: 
a randomized clinical trial. JAMA Ophthalmol. Pub-
lished online July 22, 2021. doi:10.1001/jamaophthal-
mol.2021.2624
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inflammation. OCS-02 was also found to be sig-
nificantly better versus placebo in 134 patients 
with dry eye in a randomized, double-masked, 
placebo-controlled study. Another trial con-
ducted by Novartis showed that a predecessor 
(ESBA105) to TNF-α demonstrated efficacy that 
was comparable to OCS-02, Galor said.

A comparison of the potency of TNF-α indi-
cated that it has greater potency than adalim-
umab, infliximab, and ESBA105 in reducing 
TNF-α apoptosis in vitro.

Phase 2 trial
The objectives of this multicenter, randomly 
assigned, double-masked pilot trial, in which 
OCS-02 was used in humans with acute 
anterior uveitis for the first time, were to find 
evidence of efficacy of this topical formula-
tion in reducing ocular inflammation in acute 
anterior uveitis and to evaluate the safety and 
tolerability of the drug for up to 21 days in the 
study patients.

In this “active controlled” trial, dexameth-
asone was used in the control arm to allow 
masking of the investigators and patients; 
however, no comparison between the 2 drugs 
was undertaken. Successful use of OCS-02 was 
defined as a responder rate of more than 30%.

All participants had active noninfectious 
acute uveitis in at least 1 eye with inflamma-
tion that started within the previous 2 weeks, 
and an anterior cell score of 2+ or 3+; those 
with scores of 4+, hypopyon, or inflammation 
outside of the anterior chamber were excluded.

Twenty-five patients were randomized to 
OCS-02 and 10 patients to dexamethasone, 
with both arms at 8 drops per day; after 15 
days the dose was reduced to 4 drops per day. 
At day 22, OCS-02 was stopped and the dexa-
methasone was tapered. Rescue therapy was 
available at any study time point.

The 2 groups of patients were well matched 
demographically. The primary efficacy end 
point was the rate of response at day 15 of 
treatment. The responder rate was defined as a 
2 or more reduction in the cell grade.

“The primary end point was met by 55.62%, 
with 14 of the 25 patients responding on day 
15,” Galor explained.

Regarding the grade, 76% of patients 
achieved cell grade 0 (defined as < 1 cell/field) 
at some point. The therapeutic effect lasted 
after OCS-02 was stopped. 

“The drug effect continued to increase after 
the OCS-02 taper on day 15 and discontinua-
tion on day 22,” Galor explained.

The most common adverse events associated 
with treatment were anterior chamber cells 
and ocular pain (13.8% each); iridocyclitis, 
anterior chamber flare, iris adhesions, and 

photophobia (10.3% each); and ocular irritation 
and IOP, 6.9% each).

The effect on IOP was of interest because ste-
roids are associated with IOP increases. In this 
trial, 1 patient had a significant IOP increase of 
11 to 30 mm Hg. Overall, IOP in most patients 
stayed the same or decreased slightly. The IOP 
change in this study slightly favored OCS-02.

The primary study findings were that OCS-02 
met the proof of concept that a topical TNF-α 
inhibitor reduced anterior chamber inflamma-
tion. The results met the prespecified criteria 
for the primary analysis, ie, the responder rate 
exceeded 30% with an observed percentage 
of responders of 56.62% and a lower bound of 
40%. The drug requires a few days to exhibit its 
efficacy, but the effect continued to reduce the 
anterior chamber inflammation for a few days 
after dosing stopped. No significant ocular or 
nonocular safety findings were observed. 

“OCS-02 has the potential to be a useful tool 
in addition to the current armamentarium for 
treating anterior uveitis,” Galor concluded. 
“However, it likely will not be the first-line 
treatment for the disease. Oculis is considering 
a phase 2 study for chronic anterior uveitis.” 

Anat Galor, MD 
E: agalor@med.miami.edu
This article is adapted from Galor’s presentation at the 
Association for Research in Vision and Ophthalmolo-
gy 2021 annual meeting. She is a consultant to Oculis.

UVEITIS THERAPY
( Continued from page 11 )

The American College of Physicians (ACP) 
says that requiring masks to be worn in 
school should be part of an area’s com-
prehensive public health strategy to help 
reduce the spread of COVID-19.

According to a release, the ACP is echo-
ing the previous stance of the American 
Academy of Pediatrics (AAP) as cases tied 
to the Delta variant rise across the country.

“As a country, we have all been watching 
the number of COVID-19 cases rising 
precipitously over the past month,” said 

George M. Abraham, MD, MPH, FACP, FID-
SA, president of ACP. “We need to ensure 
that we are availing ourselves of the public 
health measures available to us to combat 
this spread. This should include requiring 
all individuals, students, teachers, and staff, 
to wear masks in schools.”

Earlier this year the organization issued 
a policy statement recommending that 
governors require mask wearing in public 
facilities in their state including in schools, 
according to the release.

Despite early belief that children may 
not be susceptible to COVID-19, the latest 
report from the AAP found that as of July 
29, nearly 4.2 million children have tested 
positive for the disease since the beginning 
of the pandemic and that infections steadily 
increased in July after declining earlier 
in the summer, Contemporary Pediatrics 
reports. Children are still making up a small 
proportion of those hospitalized, account-
ing for between 1.3% and 3.5% of all 
hospitalizations. 

ACP calls for mask wearing in schools

FROM THE PAGES OF



Dr. Barry Seibel is a cataract surgeon and sole author and illustrator of the  
critically acclaimed cataract surgery textbook, Phacodynamics. He is an expert 
in applying engineering principles to facilitate customized surgery for each 
patient. Dr. Seibel is a proponent of vacuum control. “To me, it clinically makes 
a lot more sense than flow-based control.” He noted that Bausch + Lomb  
has overcome early misconceptions about vacuum control with several  
major advances incorporated into the Stellaris Elite® system, which Dr. Seibel  
considers “a phacodynamically optimized (phaco/cataract) platform.”   

While some surgeons may misperceive vacuum-based systems as being  
inherently faster and more dangerous, in reality vacuum-based phaco  
machines provide more intuitive control and maintains consistent chamber 
stability. With Stellaris Elite, there is one fluidic control – commanded vacuum 
– and the machine responds based on what the surgeon asks it to do. Due to 
a gap in education and knowledge when early vacuum-based machines came 
onto the market, some surgeons were using unintended very high flow rates 
as a consequence of high commanded vacuum in the absence of modern  
safety measures discussed below. Surgeons can now adapt to and leverage  
the new technology by learning about the reduced flow capabilities with  
enhanced chamber stability for optimized vacuum-based machinery. 

Dual Linear Foot Pedal 
Stellaris Elite has a dual linear foot pedal that gives the surgeon “exquisite  
control of linear vacuum” by allowing the surgeon to modulate the vacuum 
level throughout the procedure to reduce post-occlusion surge. The vacuum 
can be increased only when the surgeon needs it. This advanced pedal gives 
the surgeon more finesse of control because vacuum and ultrasound are  
independently controlled, and the ranges of pedal travel are doubled  
compared to a standard pedal, thereby enhancing control sensitivity. 

The dual linear foot pedal is ergonomically advanced and allows the surgeon 
to offset the pedal to the left or right for an even larger distance of pedal  
travel, which further increases control sensitivity in yaw movmement. 

Additionally, with the dual linear foot pedal, the surgeon can easily adjust the 
vacuum level depending on whether they are in the chop stage of surgery or 
the fragment removal  portion of the procedure, without using an extra setting 
on the phaco machine which would be required when using a standard pedal.

Adaptive Fluidics™ System Prevents 
Significant Post-occlusion Surges
With Stellaris Elite, post-occlusion 
surges are extremely rare and sur-
geons don’t need to focus on this 
issue.1 A potential issue with older 
pumps is the risk of post-occlusion 
surge with higher vacuum levels. 
Stellaris Elite has a pressurized  
irrigation bottle, which helps to  
stabilize the anterior chamber.  
The Adaptive Fluidics proactively  
increases pressurization as the  

surgeon increases commanded vacuum, thereby maintaining chamber  
stability as aspiration outflow increases.1 

Fluidic Resistors Limit Flow Rate to a Safe Level
Stellaris Elite contains two fluidic resistors – one at the needle and one  
in the stable chamber cassette pack. The fluidic resistor controls the flow  
rate when higher vacuum levels are being commanded. Years ago, 19-gauge  
needles were used with phaco. Currently, 20- and 21-gauge needles can  
be used; with the smaller needle there is a greater resistance to outflow.  
The benefit is that slower outflow during the procedure improves chamber  
stability.2 In comparison, older, wider needles were associated with higher  
outflow rates, especially with older vacuum-based machines without  
pressurized infusion and dual linear control.

The combination of the narrow gauge microincisional cutting needle (MICS) 
and stable chamber cassette provides an upper limit of outflow of 50-60 cc  
per minute, which is similar to the outflow limit of a flow-based machine,  
thus supporting the safety profile of Stellaris Elite. 

With the vacuum-pump machine, the flow is readily controlled using linear 
commanded vacuum when the aspiration port is not occluded.1 This same 
vacuum control varies grip of nucleus that is occluding the aspiration port. 
Conversely, with a flow pump, the surgeon presets the vacuum limit level  
and a commanded flow rate, although actual vacuum and flow are dependent 
on several variables. With a flow pump, at higher resistance (e.g. with ambient 
viscoelastic), the vacuum builds up, which halts the flow and reduces  
followability. To Dr. Seibel, “flow-based systems use a more awkward control 
algorithm and provide less intuitive direct control.” The followability with  
vacuum-based phaco machines can attract and hold onto fragments  
of cataract in a consistent manner titrated by the surgeon using dual linear 
pedal control based on visual feedback through the microscope.

To learn more about the Stellaris Elite System, please go to  
www.bauschsurgical.com.  Connect with a representative  
today if you would like to hear more about how to demo the  
system in your OR.

ADVERTORIAL

Overcoming Clinical Inertia with 
Phacodynamic Machinery 

INDICATIONS AND IMPORTANT SAFETY INFORMATION
Indications: The Bausch + Lomb Stellaris Elite® vision enhancement system is intended for the emulsification and removal of cataracts, anterior and posterior segment vitrectomy. The system is designed for use 
in both anterior and posterior segment surgeries. It provides capabilities for phacoemulsification, coaxial and bimanual irrigation/aspiration, bipolar coagulation, vitrectomy, viscous fluid injection/removal and 
air/fluid exchange operations. The Stellaris Elite® Vision Enhancement System configured with the laser module is additionally intended for retinal photocoagulation and laser trabeculoplasty.
Contraindications: All Systems: Use of accessories not designated by Bausch + Lomb for use with this equipment may result in serious permanent patient injury, adverse surgical outcome, or damage to the 
equipment; Systems with Laser Module: Photocoagulation is not indicated for patients without pigmentation (albino eyes). In addition, Laser Indirect Ophthalmoscope (LIO) is not indicated for cases involving 
laser photocoagulation within the arcades.
Warnings: All Systems: Implantable defibrillators present a risk of injury if triggered by a fibrillatory event during intraocular surgery; Electromagnetic interaction between the phacoemulsification (phaco) hand-
piece and an implanted cardiac pacemaker is unlikely but cannot be ruled out. Systems with Laser Module: All support personnel who are present during laser treatment must wear appropriate laser protective 
eyewear; DO NOT look directly into the aiming or treatment laser beam; Use of unapproved delivery devices may cause inaccurate laser delivery which could result in serious permanent patient injury. When 
using the VITESSE® handpiece: Use only the Entry Site Alignment (ESA) devices provided with the VITESSE® Handpiece Pack (yellow trocar caps). Do not use any ESA with metal components to avoid particulate 
in the eye. When using the FREEFLOW™ infusion line: Do not attempt to administer intraocular gases or viscous fluids using this device; The infusion line loop should be created in the horizontal plane.
General Cautions for Single Use Accessories: Do not re-sterilize or reuse any single use accessories; Do not use if package integrity/sterile barrier has been breached or compromised; Do not use or attempt to 
repair damaged single use products. This is not all you need to know. Systems with Laser Module: Misuse of the laser system may lead to dangerous situations and severe injuries. All Systems: See the appropri-
ate Operator Manual for detailed directions, proper use, and full risk and safety information. See individual product instructions for use for detailed information on the use of the VITESSE® Handpiece, vitrectomy 
packs and cutters, and the FREEFLOW™ infusion line.
CAUTION: Federal (U.S.) Law restricts these devices to sale, by or on the order of a physician.
®/™ are trademarks of Bausch & Lomb Incorporated or its affiliates. ©2021 Bausch & Lomb Incorporated or its affiliates. SEA.0070.USA.21

References 
1 Data on file. Bausch & Lomb Incorporated.
2 Cahoon JM, Gupta I, Gardiner G, et al. J Cataract Refract Surg. 2015;41:428-432.

Dr. Barry Seibel is the author of the textbook Phacodynamics, 
published in 4 editions and 5 languages, and he has invented 
more than 20 surgical instruments for cataract and LASIK surgery. 
Dr. Seibel is on the clinical faculty at UCLA Geffen School of  
Medicine and practices in the Los Angeles area.

Financial disclosure: consultant to Bausch + Lomb

Practively increases infusion pressure as more vacuum 
is commanded in order to maintain chamber stability as 

aspiration outflow increases.
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Study targets utility of 
epithelial thickness mapping 
Investigators examine usefulness in refractive surgery evaluations

By Steve Lenier; 
Reviewed by J. Bradley Randleman, MD

In a retrospective evaluation of 100 consecu-
tive patients screened for refractive surgery 
candidacy, a team of investigators hoped to 
determine how adding corneal epithelial thick-
ness maps to the process can affect patient 
screening.

A number of corneal imaging technologies 
are used to evaluate patients who ask about 
refractive surgery. It is now possible to add 
epithelial mapping to the screening process. 
The authors routinely use a combination of 
Scheimpflug tomography and anterior seg-
ment optical coherence tomography (AS-OCT) 
in their practice, but until now had not ana-
lyzed what impact occurred with the addition 
of this epithelial mapping.

Analysis
For each patient, screening was performed 
based on Scheimpflug tomography, clinical 
data, and patient history. Two masked review-
ers made a decision on eligibility for corneal 
refractive surgery and choice of surgery. 

The reviewers were then shown the patient’s 

epithelial thickness maps made from the 
AS-OCT, and the researchers determined the 
percentage of screenings that changed after 
evaluating the epithelial thickness maps, in 
candidacy for surgery, surgery of choice, and 
ranking of surgical procedures from most 
favorable to least favorable.

Results
Following the evaluation of the epitheli-
al thickness maps, candidacy for corneal 
refractive surgery changed in 17% of patients. 
Of the patients whose candidacy changed, 
58.82% resulted in screening in patients and 
41.18% of the changes resulted in screening 
out patients. 

In the subset of patients that remained 
eligible candidates for surgery, the surgery 
of choice changed in 20.83% of cases after 
evaluating the epithelial thickness maps. The 
ranking of surgical procedures, from most fa-
vorable to least favorable, changed in 36.11% 
of cases, with 13.89% of patients losing 
eligibility and 11.11% gaining eligibility, for 
at least 1 surgical procedure. 

In the subset of patients in which eligibility 
for surgery, surgery of choice, and ranking of 

surgical procedures from most to least favor-
able did not change, the epithelial thickness 
maps increased the reviewers’ confidence in 
their decision in 49.12% of cases, decreased 
their confidence in 17.54% of cases, and had 
no impact on their level of confidence in 
33.33% of cases.

Conclusions
The investigators found that epithelial thick-
ness mapping derived from OCT imaging of 
the cornea alters candidacy for corneal refrac-
tive surgery, as well as choice of surgery, in a 
substantial percentage of patients. In addition, 
they found that epithelial thickness maps re-
sult in screening in a slightly larger percentage 
of patients who can be helped with corneal 
refractive surgery. Therefore, they deemed it a 
valuable tool for screening evaluations. 

J. Bradley Randleman, MD 
E: drjbr1@gmail.com  
This article is based on Randleman’s presenta-
tion at the Association for Research in Vision and 
Ophthalmology 2021 Annual Meeting. Randleman 
has no relevant financial disclosures. This work was 
supported by Research to Prevent Blindness. 
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Throwing everything away … 
except the patient and the surgeon
Single-use cataract surgery comes with several safety and quality attributes

By Gangolf Sauder, MD; 
Special to Ophthalmology Times®

During the past 5 years, I have developed 
an all single-use instrument cataract surgery 
(ASUICS) custom pack. The surgical instru-
ments contained in the pack are the only 
ones used to prepare the surgery tray. I regu-
larly use it for cataracts up to Lens Opacities 
Classification System III grade 4.1

Advantages
Before discussing the contents of this custom 

pack, let us consider the possible 
advantages of single-use instruments 
in cataract surgery. Such discussions 
are usually based on 3 factors: 
risk, cost, and the waste materials 
produced.

Cleaning instruments
Cleaning any instrument that has a cannular 
structure, even when the manufacturer’s 
instructions are thoroughly followed, has 
the potential to leave microscopic remains 
lodged inside that could pose a genuine 

threat to patients or at least worsen 
outcomes. In Germany, the Commis-
sion on Hospital Hygiene and Infec-
tion Protection at the Robert Koch 
Institute and the Federal Institute for 
Drugs and Medical Devices suggest 
mechanical cleaning of reusable 
instruments or surgical equipment 

prior to sterilization.2

The small inner lumen diameter of 
phacoemulsification and irrigation/aspira-
tion handpieces does not permit mechanical 
cleaning with a brush, so compressed air or 
flushing with water or solvents is required. 
However, this is far less thorough than a 
brush. 

FDA guidelines recognize that instruments 
with lumens that are not freely accessible 
(ie, they have sharp angles or are too small 
to permit access with a brush) may pose a 
challenge to adequate reprocessing.3

Infection risks
Using only single-use instruments abolishes 
the potential risk of infection transmission.4 
Prophylactic intracameral antibiotics may 
seem a simple solution to the issue, but they 
have a significant drawback in that they con-
tribute to emerging antimicrobial resistance.5 
Other drawbacks include, but are not limited 
to, inefficacy due to dilution, contamination 
during preparation, toxic anterior segment 
syndrome, corneal endothelial toxicity, hem-
orrhagic occlusive retinal vasculitis, and toxic 
effects on the retina.6

Although disposable instruments are gener-
ally considered more expensive, reusable in-
struments have hidden costs including those 
incurred from reprocessing, maintaining an 
autoclave facility, cleaning microbicides and 
instruments for disinfection, packaging, and FIGURE 1. Single-use instrument tray used for nanosecond laser cataract surgery.

Gangolf Sauder, MD

A. Nanolaser handpiece
B. Nanolaser fiber optic cable
C. Nanolaser - Cetus connector
D. Liquid waste bowl
E. Microscope handle cover
F. Centurion single-use cassette
G. Eyelid retractor
H. Scissors
I. Side-port blade
J. Syringe with physiological 

solution

K. Syringe - Hydrodissection 
cannula - Cystotome holder

L. Ophthalmic Viscosurgical Device
M. Two-sided modified Neuhann 

chopper
N. Pre-bent Cystotome
O. Ophthalmic Viscosurgical Device
P. Luer-Lock syringe
Q. Irrigation - aspiration devices
R. Surgical drapes
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human resources. In addition, 
there are unexpected expenses 
such as accidental damage/repair, 
maintenance, and the need to 
update them to keep pace with 
technological breakthroughs.

Non-single-use
Another factor to consider is 
that investment in nonsingle-use 
instruments may have limited the 
advancement of techniques. For 
example, reducing the caliber of 
an instrument may make it no 
longer practical to 
clean and reuse for a 
sufficient number of 
times. Thus, reduc-
ing the diameter may 
effectively mean that 
all instruments are 
usable only a very 
limited number of 
times.

Pack contents
The custom ASUICS 
pack includes a 
nanolaser hand-
piece, a microscope handle cover, 
a phacoemulsification cassette, 
an eyelid retractor, scissors, a 
side-port blade, a syringe with 
physiological solution, a syringe, a 
hydrodissection cannula, a cysto-
tome holder, 2 ophthalmic viscos-
urgical devices, a 2-sided modified 
Neuhann chopper, a prebent 
cystotome, separate irrigation and 
aspiration devices, and surgical 
drapes (Figure 1). The scissors and 
chopper are made of titanium and 
could in principle be reused, but 
when we finish each procedure 
everything is thrown away.

Weighing pros and cons
Now that an ASUICS pack is 
available, surgeons should eval-
uate whether this option is right 
for them and, above all, the best 

choice for their patients. I decided 
in favor of single-use instruments 
several years ago, having evaluat-
ed the pros and cons of reusable 
vs single use (See Figure 2 on the 
next page for a pro-con weighted 
comparison of the 2 options). 

The pros
The key pros for single use 
include the ability to rapidly inte-
grate updated technology without 
having to take a loss for outdated 
purchased instruments; the elim-

ination of the risk 
of passing organic 
material from patient 
to patient—especial-
ly probable when 
having to clean a tu-
bular instrument; the 
elimination of ster-
ilization costs; and, 
specific to nanolaser 
photofragmentation, 
the reduced loss of 
endothelial cells 
postoperatively.7,8 
Some of the cons 

that must be considered include 
the increased cost per procedure 
and the increase in waste prod-
ucts, including packaging and 
instruments.

I concluded that the balance 
was more than tipped toward a 
single-use solution. I also dis-
covered that this decision was 
reinforced by the rapid evolu-
tion of handpieces, which has 
increased the holding potential 
and the cataract grade that can be 
successfully treated without an 
increase in cost. This technique 
still has a significant margin for 
future developments.

Same-day procedures
This decision also allows me to 
offer patients procedures for both 

TAKE-HOME
Single-use 

instruments 
for cataract 

surgery remove 
the possibility 

of cross-
infection and 
allow updated 

technology 
to be rapidly 

adopted.

Continues on page 18 : Cataract
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eyes on the same day. After the first procedure 
is completed, the patient is moved to another 
operating room where a new ASUICS pack is 
used for the procedure on the second eye. 

I have found that this option is becoming 
more popular with younger, active patients 
who must travel to my center. I also believe 
that the shorter recovery time that is re-
quired with a nanolaser procedure favors this 
option.

Conclusion
Although biomedical waste is an important 
consideration when making this decision, I 
believe the most pressing factors in deciding 
between recycling instruments or using a 
single-use pack should be the risk/spread 
of infection and the quality of the outcome. 
Delaying the implementation of new technol-
ogy to complete the work cycle of a reusable 
instrument should not be accepted under any 
circumstances. 

Gangolf Sauder, MD
e: prof.sauder.charlottenklinik@gmail.com
Sauder has been the managing director and chief 
physician of the Charlottenklinik für Augen-
heilkunde in Stuttgart, Germany, and a professor in 
the Department of Ophthalmology of the Univer-
sity of Mannheim since 2006. He has no financial 
interests in any of the products mentioned. 
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endothelial cells

• Eliminate cost of 
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• No risk of organic 
material from previous 

procedures
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Single-UseRe-usable
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material
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Evolution of optical coherence 
tomography of the human eye
Adolf Fercher's 2D image of fundus paved way for today’s imaging technique

By Achim Langenbucher, PhD; Sibylle 
Scholtz, PhD; and Lee MacMorris
Special to Ophthalmology Times®

Optical coherence tomography (OCT) 
is regarded as a standard diagnostic 
technique in various ophthalmolo-
gy subdisciplines. It is essential for 
diagnosing blinding diseases such as 
macular degeneration, glaucoma, and 
diabetic retinopathy at early, treat-
able stages before irreversible loss of 
vision occurs.1-3 

In a similar way to ultrasound, 
OCT measures the “time of flight” 
distribution of light that is reflected 
from tissue and is based on low-co-
herence interferometry, typically 
using near-infrared light because the 
relatively long wavelength allows it to 
penetrate the scattering medium. 

The first 2-dimensional picture of 
the fundus of a human eye in vivo 
was created by the late Adolf Friedrich Fer-
cher in 1990 using white light interferometry. 
He presented his results at the International 
Commission for Optics Congress that year.4,5 
Fercher’s visionary ideas laid the basis for the 
development of OCT, and the first in vitro OCT 
images were published by German and United 
States researchers in 1991.6,8-10

Fercher’s Background
After graduating with a degree in physics in 
1968, Fercher worked at Carl Zeiss, Germany, 
on optical testing, computer holography, and 
holographic interferometry. In 1975, he became 
a professor at the University of Essen, Germa-
ny; from 1986 he was professor of medical 
physics, and later chair of the Department of 
Medical Physics, at the Medical School of the 

University of Vienna. He retired in 2008.1

Fercher published his first paper 
on the biomedical applications of 
optics while he was still working 
for Carl Zeiss,7 applying Mie theory 
to calculate light scattering in a 
simplified model cell. He showed 
that the scattered signal oscillates 

as a function of scattering angle and 
that the oscillation length is related to 
particle diameter. 

It was during his time at the 
University of Vienna that Fercher 
and his colleagues worked on low-, 
partial coherence, and white light 
interferometry for in vivo imaging of 

biological tissue. Their focus was on 
the eye. 

Although the image quality of Fer-
cher’s 2D interferometric depth scans 
of the fundus was poor compared 
with modern standards, the retinal 
thickness, the excavation of the optic 

disc, and the lamina cribrosa were visible.8

Next, David Huang, MD, PhD, and col-
leagues from a group led by James Fujimoto, 
PhD, at Massachusetts Institute of Technolo-
gy, were the first to synthesize optical A-scans 
to 2D images (B-scans), demonstrating the po-
tential of this technology to record cross-sec-
tional images of translucent and scattering 
tissue.1 Huang named this new diagnostic 
technique "optical coherence tomography"11 
The first commercially available OCT device 
went on to be launched by Humphrey Instru-
ments in 1996.12 

The technology has contributed to an under-
standing of disease mechanisms and treat-
ments, including “in vivo histology” and intra-
operative monitoring in disciplines including 
ophthalmology, cardiology, and cancer. 

Sibylle Scholtz, PhD; Lee MacMorris; and 
Achim Langenbucher, PhD
e: Sibylle.scholtz@gmx.de 
Scholtz, MacMorris, and Langenbucher are based 
at the Institute of Experimental Ophthalmology, Saar-
land University. They have no financial disclosures.
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IN THE BATTLEGROUND OF DRY EYE...

INDICATION
EYSUVIS is a corticosteroid indicated for the short-term (up to
two weeks) treatment of the signs and symptoms of dry eye disease.

IMPORTANT SAFETY INFORMATION
Contraindication:
EYSUVIS, as with other ophthalmic corticosteroids, is contraindicated in most 
viral diseases of the cornea and conjunctiva including epithelial herpes simplex keratitis 
(dendritic keratitis), vaccinia, and varicella, and also in mycobacterial infection of the eye 
and fungal diseases of ocular structures.
Warnings and Precautions:
Delayed Healing and Corneal Perforation: Topical corticosteroids have been known to 
delay healing and cause corneal and scleral thinning. Use of topical corticosteroids in 
the presence of thin corneal or scleral tissue may lead to perforation. The initial 
prescription and each renewal of the medication order should be made by a physician 
only after examination of the patient with the aid of magnifi cation, such as slit lamp 
biomicroscopy, and, where appropriate, fl uorescein staining.

Intraocular Pressure (IOP) Increase: Prolonged use of corticosteroids may result 
in glaucoma with damage to the optic nerve, as well as defects in visual acuity 
and fi elds of vision. Corticosteroids should be used with caution in the presence 
of glaucoma. Renewal of the medication order should be made by a physician 
only after examination of the patient and evaluation of the IOP

Cataracts: Use of corticosteroids may result in posterior subcapsular 
cataract formation. 

Bacterial Infections: Use of corticosteroids may suppress the host response and 
thus increase the hazard of secondary ocular infections. In acute purulent conditions, 
corticosteroids may mask infection or enhance existing infection.

Viral Infections: Use of a corticosteroid medication in the treatment of patients 
with a history of herpes simplex requires great caution. Use of ocular corticosteroids 
may prolong the course and may exacerbate the severity of many viral infections of 
the eye (including herpes simplex).

Fungal Infections: Fungal infections of the cornea are particularly prone to develop 
coincidentally with long-term local corticosteroid application. Fungus invasion must be 
considered in any persistent corneal ulceration where a corticosteroid has been used 
or is in use.

Adverse Reactions:
The most common adverse drug reaction following the use of EYSUVIS for 
two weeks was instillation site pain, which was reported in 5% of patients.
Please see Brief Summary of Prescribing Information for EYSUVIS on the next page.
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ophthalmic suspension 0.25% for dry eye disease in four randomized controlled trials. 
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Enlow E, Popov A, et al. Ocular pharmacokinetics of a novel loteprednol etabonate 0.4% 
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of KPI-121 ophthalmic suspension 0.25% in patients with dry eye disease: a pooled analysis 
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• EYSUVIS is THE FIRST AND ONLY FDA APPROVED SHORT TERM (up to two weeks) RX TREATMENT
for the signs and symptoms of Dry Eye Disease

• EYSUVIS RAPIDLY REDUCED* Dry Eye signs and symptoms in the largest clinical development program
in Dry Eye (N=2871)1

• EYSUVIS TARGETS OCULAR SURFACE INFLAMMATION, an underlying pathology of Dry Eye

• EYSUVIS is formulated with AMPPLIFY® Drug Delivery Technology, designed to ENHANCE OCULAR SURFACE TISSUE
DISTRIBUTION AND PENETRATION 2,3

• EYSUVIS had a LOW INCIDENCE OF INTRAOCULAR PRESSURE ELEVATION
(similar to vehicle) and was well-tolerated in clinical trials4

—Please see Warning on Intraocular Pressure Increase below

*The safety and effi cacy of EYSUVIS was assessed in 4 multicentered, randomized, 
double-masked, placebo-controlled trials in 2871 patients with documented Dry Eye. 
Patients received either EYSUVIS or vehicle 4 times a day for at least 2 weeks. Patients 
taking EYSUVIS showed signifi cant reduction in the symptoms of Dry Eye (ocular 
discomfort) as early as Day 4 after starting treatment (versus vehicle). Symptoms 
continued to improve up to the end of the treatment period (Day 15). Patients taking 
EYSUVIS also showed signifi cant reduction in signs of Dry Eye (conjunctival hyperemia) 
at Day 15 versus vehicle.

EYSUVIS (loteprednol etabonate ophthalmic suspension) 0.25%,
for topical ophthalmic use 

BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

INDICATIONS AND USAGE
EYSUVIS is a corticosteroid indicated for the short-term (up to two weeks) 
treatment of the signs and symptoms of dry eye disease.

CONTRAINDICATIONS
EYSUVIS, as with other ophthalmic corticosteroids, is contraindicated in 
most viral diseases of the cornea and conjunctiva including epithelial herpes 
simplex keratitis (dendritic keratitis), vaccinia, and varicella, and also in 
mycobacterial infection of the eye and fungal diseases of ocular structures.

WARNINGS AND PRECAUTIONS
Delayed Healing and Corneal Perforation—Topical corticosteroids have 
been known to delay healing and cause corneal and scleral thinning. Use of 
topical corticosteroids in the presence of thin corneal or scleral tissue may 
lead to perforation. The initial prescription and each renewal of the medication 
order should be made by a physician only after examination of the patient 
with the aid of magnification, such as slit lamp biomicroscopy, and, where 
appropriate, fluorescein staining.
Intraocular Pressure (IOP) Increase—Prolonged use of corticosteroids may 
result in glaucoma with damage to the optic nerve, as well as defects in visual 
acuity and fields of vision. Corticosteroids should be used with caution in the 
presence of glaucoma. Renewal of the medication order should be made by a 
physician only after examination of the patient and evaluation of the IOP.
Cataracts—Use of corticosteroids may result in posterior subcapsular 
cataract formation.
Bacterial Infections—Use of corticosteroids may suppress the host response 
and thus increase the hazard of secondary ocular infections. In acute purulent 
conditions of the eye, corticosteroids may mask infection or enhance existing 
infection.
Viral Infections—Use of corticosteroid medication in the treatment of 
patients with a history of herpes simplex requires great caution. Use of ocular 
corticosteroids may prolong the course and may exacerbate the severity of 
many viral infections of the eye (including herpes simplex).
Fungal Infections—Fungal infections of the cornea are particularly prone to 
develop coincidentally with long-term local corticosteroid application. Fungus 
invasion must be considered in any persistent corneal ulceration where a 
corticosteroid has been used or is in use. Fungal cultures should be taken 
when appropriate.
Risk of Contamination—Do not to allow the dropper tip to touch any surface, 
as this may contaminate the suspension.
Contact Lens Wear—The preservative in EYSUVIS may be absorbed by 
soft contact lenses. Contact lenses should be removed prior to instillation of 
EYSUVIS and may be reinserted 15 minutes following administration.

ADVERSE REACTIONS
Adverse reactions associated with ophthalmic corticosteroids include  
elevated intraocular pressure, which may be associated with infrequent optic 
nerve damage, visual acuity and field defects, posterior subcapsular cataract 
formation, delayed wound healing and secondary ocular infection from 
pathogens including herpes simplex, and perforation of the globe where  
there is thinning of the cornea or sclera.
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 most common adverse reaction observed in clinical trials with EYSUVIS 
was instillation site pain, which was reported in 5% of patients.

USE IN SPECIFIC POPULATIONS
Pregnancy—Risk Summary: There are no adequate and well controlled 
studies with loteprednol etabonate in pregnant women. Loteprednol  
etabonate produced teratogenicity at clinically relevant doses in the rabbit 
and rat when administered orally during pregnancy. Loteprednol etabonate 
produced malformations when administered orally to pregnant rabbits at 
doses 1.4 times the recommended human ophthalmic dose (RHOD) and 
to pregnant rats at doses 34 times the RHOD. In pregnant rats receiving 
oral doses of loteprednol etabonate during the period equivalent to the last 
trimester of pregnancy through lactation in humans, survival of offspring was 
reduced at doses 3.4 times the RHOD. Maternal toxicity was observed in rats 
at doses 347 times the RHOD, and a maternal no observed adverse effect 
level (NOAEL) was established at 34 times the RHOD.

The background risk in the U.S. general population of major birth defects is  
2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies.
Data—Animal Data: Embryofetal studies were conducted in pregnant rabbits 
administered loteprednol etabonate by oral gavage on gestation days 6 to 18, 
to target the period of organogenesis. Loteprednol etabonate produced fetal 
malformations at 0.1 mg/kg (1.4 times the recommended human ophthalmic 
dose (RHOD) based on body surface area, assuming 100% absorption).  
Spina bifida (including meningocele) was observed at 0.1 mg/kg, and 
exencephaly and craniofacial malformations were observed at 0.4 mg/kg  
(5.6 times the RHOD). At 3 mg/kg (41 times the RHOD), loteprednol 
etabonate was associated with increased incidences of abnormal left  
common carotid artery, limb flexures, umbilical hernia, scoliosis, and  
delayed ossification. Abortion and embryofetal lethality (resorption)  
occurred at 6 mg/kg (83 times the RHOD). A NOAEL for developmental 
toxicity was not established in this study. The NOAEL for maternal toxicity  
in rabbits was 3 mg/kg/day.
Embryofetal studies were conducted in pregnant rats administered 
loteprednol etabonate by oral gavage on gestation days 6 to 15, to target 
the period of organogenesis. Loteprednol etabonate produced fetal 
malformations, including absent innominate artery at 5 mg/kg (34 times the 
RHOD); and cleft palate, agnathia, cardiovascular defects, umbilical hernia, 
decreased fetal body weight and decreased skeletal ossification at 50 mg/kg 
(347 times the RHOD). Embryofetal lethality (resorption) was observed at  
100 mg/kg (695 times the RHOD). The NOAEL for developmental toxicity 
in rats was 0.5 mg/kg (3.4 times the RHOD). Loteprednol etabonate was 
maternally toxic (reduced body weight gain) at 50 mg/kg/day. The NOAEL  
for maternal toxicity was 5 mg/kg.
A peri-/postnatal study was conducted in rats administered loteprednol 
etabonate by oral gavage from gestation day 15 (start of fetal period) to 
postnatal day 21 (the end of lactation period). At 0.5 mg/kg (3.4 times 
the clinical dose), reduced survival was observed in live-born offspring.
Doses ≥ 5 mg/kg (34 times the RHOD) caused umbilical hernia/incomplete 
gastrointestinal tract. Doses ≥ 50 mg/kg (347 times the RHOD) produced 
maternal toxicity (reduced body weight gain, death), decreased number 
of live-born offspring, decreased birth weight, and delays in postnatal 
development. A developmental NOAEL was not established in this study.  
The NOAEL for maternal toxicity was 5 mg/kg.
Lactation—There are no data on the presence of loteprednol etabonate 
in human milk, the effects on the 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 EYSUVIS and any 
potential adverse effects on the breastfed infant from EYSUVIS.
Pediatric Use—Safety and effectiveness in pediatric patients have not been 
established.
Geriatric Use—No overall differences in safety and effectiveness have been 
observed between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility—Long-term animal 
studies have not been conducted to evaluate the carcinogenic potential of 
loteprednol etabonate. Loteprednol etabonate was not genotoxic in vitro 
in the Ames test, the mouse lymphoma thymidine kinase (tk) assay, in a 
chromosome aberration test in human lymphocytes, or in vivo in the single 
dose mouse micronucleus assay. Treatment of male and female rats with  
25 mg/kg/day of loteprednol etabonate (174 times the RHOD based on body 
surface area, assuming 100% absorption) prior to and during mating caused 
pre-implantation loss and decreased the number of live fetuses/live births. 
The NOAEL for fertility in rats was 5 mg/kg/day (34 times the RHOD).
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INDICATION
EYSUVIS is a corticosteroid indicated for the short-term (up to
two weeks) treatment of the signs and symptoms of dry eye disease.

IMPORTANT SAFETY INFORMATION
Contraindication:
EYSUVIS, as with other ophthalmic corticosteroids, is contraindicated in most 
viral diseases of the cornea and conjunctiva including epithelial herpes simplex keratitis 
(dendritic keratitis), vaccinia, and varicella, and also in mycobacterial infection of the eye 
and fungal diseases of ocular structures.
Warnings and Precautions:
Delayed Healing and Corneal Perforation: Topical corticosteroids have been known to 
delay healing and cause corneal and scleral thinning. Use of topical corticosteroids in 
the presence of thin corneal or scleral tissue may lead to perforation. The initial 
prescription and each renewal of the medication order should be made by a physician 
only after examination of the patient with the aid of magnifi cation, such as slit lamp 
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may prolong the course and may exacerbate the severity of many viral infections of 
the eye (including herpes simplex).
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By Panayiota Founti, PhD, FEBO; 
Special to Ophthalmology Times®

Not all randomly assigned controlled trials 
(RCTs) are equal. Depending on the scientific 
question asked and the robustness of meth-
odology, some can substantially affect clinical 
practice and are therefore considered land-
mark studies. Although it is now well estab-
lished that IOP reduction is the cornerstone in 
the management of glaucoma,1 it was not until 
the late 1990s that the evidence to support this 
notion became available. 

Several landmark RCTs published in the 
late 1990s and early 2000s provided solid 
evidence that lowering IOP reduces the risk of 
progression of open-angle glaucoma (OAG)2-5 
and the risk of conversion of ocular hyperten-
sion to OAG.6 Two additional landmark RCTs 
independently identified the same risk factors 
for the conversion of ocular hypertension to 
OAG.7,8 These data enabled the development 
of a risk prediction equation with predictive 
utility (risk calculator).9 

Although these early landmark studies were 
hugely important for the management of ocu-
lar hypertension and OAG, questions remained 
unanswered regarding the medical and surgi-
cal management of glaucoma. Some of these 
questions have been answered by more recent 
landmark RCTs, which I will discuss here.

The TVT study 
Whereas aqueous shunts were already com-
monly used for the management of complex/
refractory glaucoma and were starting to 
become popular as an alternative to trabe-
culectomy in those at high risk of filtration 
failure, it remained unknown which was the 
best approach for patients with prior ocular 
surgery. The Tube Versus Trabeculectomy 
(TVT)10 study (NCT00306852) was designed 
to investigate the safety and efficacy of tube 
shunt surgery versus trabeculectomy with 
mitomycin C (MMC) in eyes with prior cataract 
and/or filtration surgery. 

The study enrolled 212 patients who had 
had prior cataract and/or failed filtration 
surgery and uncontrolled glaucoma on the 
maximum number of medications. Outcome 
measures were: IOP, visual acuity, visual field, 
surgical complications, glaucoma medications, 
and treatment failure. The follow-up period 
was 5 years.

The cumulative probability of failure was 
higher for trabeculectomy versus tube shunt 
surgery. No difference in mean IOP was ob-
served, but IOP control in the first 2 years was 
better with trabeculectomy. Early complica-
tions were more frequent with trabeculectomy 
but there was no difference in late postopera-
tive complications.

There was no significant difference between 
groups in the number of medications needed, 
although the trabeculectomy group required 

fewer in the first 2 years. Thus, the TVT study 
provided evidence that both tube surgery and 
trabeculectomy with MMC are appropriate 
in those with previous cataract and/or failed 
filtration surgery. 

However, the study’s results need to be in-
terpreted with caution because the subgroup 
of patients with previous failed trabeculec-
tomy may have introduced bias in favor of 
the tube group. For the same reason, tube 
surgery may be more appropriate in those 
with failed filtration surgery. The TVT study 
challenged the traditional paradigm that tube 
shunts should be reserved for patients with 
refractory glaucoma.

The PTVT study
The purpose of the Primary Tube Versus Tra-
beculectomy (PTVT)11 study (NCT00666237), 
which followed on from the TVT study, was 
to investigate the safety and efficacy of tube 
shunt surgery versus trabeculectomy with 
MMC in eyes without prior filtration surgery. 
The population size was 242; patients had not 
had prior filtration surgery and had uncon-
trolled glaucoma on maximum medications.

The outcome measures were rate of surgical 
failure, mean IOP, complications, and reoper-
ation for glaucoma. The follow-up period was 
3 years.

The PTVT showed that both tube shunt 
surgery and trabeculectomy with MMC are ef-
fective in lowering IOP as a primary glaucoma 
procedure. However, trabeculectomy may be 
more appropriate if the target IOP is quite low, 
such as in normal pressure glaucoma. 

Given the higher rate of success and the 
need for fewer medications in the trabeculec-
tomy group, the latter may be more appropri-
ate if a goal of surgery is to minimize the use 
of glaucoma eye drops. In view of the similar 

Patient glaucoma management 
focuses on pivotal studies
Randomly assigned controlled trials key in increasing understanding of disease
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Several 
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randomly assigned 

controlled trials 
have advanced the 
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and treatment of 

glaucoma.
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rates of reoperation for glaucoma found 
between the groups, trabeculectomy should 
probably be the primary procedure of choice 
in younger patients. 

The UKGTS
Despite the wealth of data on the efficacy of 
IOP-lowering treatment in the management 
of OAG, before 2014 there were no data from 
placebo-controlled trials to demonstrate 
efficacy in the preservation of visual function. 
In addition, although prostaglandins were in 
common use as first-choice treatment for the 
management of OAG, there was no published 
evidence for a protective effect on vision.12 

The UK Glaucoma Treatment Study (UKGTS) 
was the first placebo-controlled trial to inves-
tigate whether treatment with a topical pros-
taglandin reduces the frequency of visual field 
progression in patients with OAG compared 
with placebo.13 A secondary analysis was con-
ducted to explore risk factors for visual field 
progression.14 In this study, which enrolled 
516 patients who had just received OAG diag-
nosis, the outcome measure was time to visual 
field progression and patients were followed 
up at 2 years. 

The UKGTS demonstrated that topical pros-
taglandins are effective at preserving visual 
function in OAG, even in those with relatively 
low baseline IOP. However, two-thirds of pa-
tients in the placebo group had no detectable 
progression within 24 months, so one could 

consider an observation period before starting 
treatment in certain patients with OAG. This 
approach may help identify those who might 
be suitable for monitoring alone, thus avoiding 
the unnecessary burden of treatment. 

The study identified bilateral disease, higher 
IOP, and disc hemorrhage as risk factors for 
visual field progression, and treatment with 
latanoprost and possibly smoking history as 
protective factors against visual field progres-
sion. The likelihood of lifetime visual impair-
ment is an important factor to consider. With 
the average life expectancy from the diagnosis 
of OAG having been estimated at 9 to 13 
years,15 the benefits of treatment need to be 
balanced against the risk of overdiagnosis16 and 
overtreatment. 

In addition, the UKGTS has shown that, 
with appropriate study design, it is possible 
for future RCTs to detect differences in visual 
function in a much shorter period than the 
typical 4 to 5 years used in previous trials. 
This knowledge is hugely important for novel 
drug development with consequent cost 
reduction.13 

EAGLE study 
The aforementioned landmark RCTs focused 
on OAG, which remains the most common 
type of glaucoma around the world.17 Com-
paratively little attention was paid to primary 
angle closure glaucoma (PACG), which inves-
tigators said accounts for 25% of glaucoma 

cases worldwide. Though not as common 
as OAG, PACG tends to progress faster and 
therefore is more likely to lead to blindness.17 

Since the mid-1970s, laser peripheral 
iridotomy (LPI) was the treatment of choice in 
primary angle closure and PACG.19,20 In more 
recent years, surgical lens extraction has been 
advocated as an alternative treatment for the 
disease; however, its effectiveness had not 
been investigated in high-quality randomized 
or nonrandomized studies.21 

The purpose of the Early Lens Extraction 
for the Treatment of Primary Angle-Closure 
Glaucoma (EAGLE)18 study was to investigate 
the efficacy, safety, and cost-effectiveness of 
clear-lens extraction versus LPI combined 
with medical treatment in patients with newly 
diagnosed advanced angle-closure disease 
(primary angle closure and PACG). 

In EAGLE, 419 patients aged over 50 who 
had primary angle closure and IOP greater 
than or equal to 30 mm Hg or PACG were 
enrolled; outcome measures were patient-re-
ported health status, IOP, and cost-effective-
ness and the follow-up period was 3 years. 
This study provided evidence that clear-lens 
extraction has greater efficacy and is more 
cost-effective than LPI; therefore, it should be 
considered as first-line treatment in patients 
with advanced angle closure disease. 

However, one needs to remember that all 
study participants in the EAGLE study had IOP 
greater than or equal to 30 mm Hg. Therefore, 
these data may not apply to all patients with 
primary angle closure and PACG. 

The ZAP trial 
Although the EAGLE study provided clear 
direction on the best management option 
for advanced angle closure disease,21 until 
recently, little was known about whether pri-
mary angle closure suspects (PACS; defined 
as those with ≥ 6 clock hours of no visible 
trabecular meshwork on gonioscopy, normal 
IOP, no peripheral anterior synechiae and 
no glaucoma)22 should receive prophylactic 
treatment. The purpose of the Zhongshan 
Angle Closure Prevention (ZAP) trial was to 
assess the efficacy and safety of prophylactic 
LPI against PACG in Chinese individuals who 
are PACS.23

Take-home messages from randomly assigned 
clinical trials in glaucoma

TVT • Tube surgery has a much greater role to play in the surgical management of glaucoma 
than just in refractory cases. PTVT

UKGTS
• This was the first study to show preservation of the visual field with an IOP-lowering drug 
in OAG.

• It served as a model for future RCTs with shorter follow-up.

EAGLE • Clear lens extraction should be considered as first-line treatment for advanced angle-
closure disease.

ZAP • Study did not support the widespread practice of laser peripheral iridotomy in primary 
angle closure suspects. 

LiGHT • Selective laser trabeculoplasty should be considered as first-line treatment for newly 
diagnosed ocular hypertensives and early to moderate OAG. 
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In 889 individuals (identified through com-
munity-based screening) who had bilateral 
PACS, the outcome measures were incident 
primary angle closure disease (composite 
end point of high IOP, peripheral anterior 
synechiae, or acute angle-closure). Patient 
follow-up was 7 years.

The ZAP trial showed that prophylactic 
LPI is of modest benefit in PACS. The risk of 
these asymptomatic individuals developing 
primary angle closure over a 6-year period 
was low (< 1%). Based on the data from the 
study, one would have to treat 44 PACS to 
prevent 1 case of new primary angle closure 
disease over a 6-year period. Therefore, the 
ZAP trial data do not support the widespread 
practice of LPI in PACS.

The LiGHT trial
Prior to a study known as “selective laser 
trabeculoplasty versus eye drops for first-line 
treatment of ocular hypertension and glauco-
ma” (LiGHT; NCT03395535),24 very few ran-
domized trials had compared the outcomes 
of medical treatment versus laser trabecu-
loplasty in OAG and ocular hypertension.25-27 
Among these, only the Glaucoma Laser Trial 
had enrolled previously untreated patients,25 
comparing the efficacy and safety of argon 
laser trabeculoplasty versus timolol maleate 
0.5%: all patients received both treatments 
(randomization per eye). 

Therefore, until recently, there were no 
high-quality data comparing selective laser 
trabeculoplasty (SLT) with newer IOP-lower-
ing medications in treatment-naive patients, 
and no data comparing the effects of these 
treatment options on quality of life (QoL). The 
LiGHT trial was designed to compare QoL 
outcomes, clinical effectiveness, and cost-ef-
fectiveness of SLT versus medical treatment 
in treatment-naive patients with ocular 
hypertension and OAG. 

The study enrolled 718 treatment-naive pa-
tients with OAG or ocular hypertension. Out-
come measures were health-related quality 
of life (HRQOL) at 3 years, cost and cost-effec-
tiveness, disease-specific HRQoL, and clinical 
effectiveness and safety. The follow-up period 
was 3 years.

The LiGHT trial was unable to detect a 

difference in HRQOL between the treatment 
groups. However, it provided evidence that 
SLT is more likely to be cost-effective than 
medical treatment and provides drop-free IOP 
control in most patients for at least 3 years. 

One of the strengths of the LiGHT trial was 
that the treatment escalation protocol was ro-
bust but, at the same time, pragmatic. There-
fore, SLT should be considered as first-line 
treatment in patients with newly diagnosed 
ocular hypertension and early to moderate 
OAG. However, this also means that one may 
have to address patients’ perceptions of the 
necessity of monitoring visits, in the absence 
of daily treatment. 

Another important clinical implication 
from the LiGHT trial is that few patients are 
likely to experience a severe IOP spike post 
SLT. This is important not only for patient re-
assurance, but also for avoiding unnecessary 
hospital visits post treatment. 

Panayiota Founti, PhD, FEBO
e: p.founti@nhs.net
Founti is a glaucoma specialist and a consultant 
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device technology

Home monitoring patients                    
for AMD: Targeting CNV 
Technology can track the progression of retinal abnormalities

By Lynda Charters; 
Reviewed by Marcus T. Altman, MD

Home monitoring of patients may be even 
more valuable than initially expected. A 
recent study found that a large proportion 
of incident neovascular cases of age-related 
macular degeneration (AMD) were detected 
by home monitoring, and that the eyes mon-
itored by the device had good visual acuity 
(VA) at the time that choroidal neovascular-
ization (CNV) was initially detected.  

If left untreated, AMD with CNV is a 
leading case of permanent vision loss in 
older patients, and early treatment when the 
vision is still good has resulted in better VA 
outcomes, Marcus Altman, MD, a second year 
ophthalmology resident at the Casey Eye In-
stitute, Oregon Health and Science University 
in Portland, pointed out.

Current technology
The currently available technology used in 
the study, the ForeseeHome Preferential 
Hyperacuity Perimeter (PHP) (Notal Vision, 
Ltd), is a major step forward from use of the 
Amsler grid, which is used to monitor pa-
tients at home. The Amsler grid is noted for 
its low detection rates and low sensitivity and 
specificity, which are not ideal for monitoring 
patients to detect CNV, Altman said.

The PHP is approved for in-home monitor-
ing of progression of retinal abnormalities. 
The table-top device can monitor each eye 
individually and the patient can use a mouse 
to engage with the program. 

“The technology is based on hyperacuity, 
ie, the ability to detect subtle differences 
and misalignments of objects arranged in a 
line,” he said. “This is thought to be a higher 
sensitivity test for measuring and monitoring 

changes in VA compared with the standard 
2-point discrimination test.”

The PHP test comprises a series of dots 
arranged in 1 straight line in which a few 
dots are misaligned. The series is displayed 
for 160 milliseconds. Patients use a mouse to 
point out the most prominent distortion in 
the line of dots. Patients with retinal pathol-
ogy may identify additional pathological 
distortions elsewhere in the line that suggest 
the location of areas of CNV development.

Prospective study
Altman and colleagues conducted a prospec-
tive observational study to determine the 
frequency of conversion to CNV in patients 
with intermediate AMD over a 5-year period 
using the PHP device. The study patients were 
55 years or older with intermediate AMD and 
a VA of 20/63 or better in the study eye.

The patients participated in a qualifying 
test conducted in the office setting to iden-
tify the patients most likely to use the PHP 
device successfully. Those who qualified then 
established a baseline score at home with the 
device. If that step was successful, the patient 
moved on to daily home use of the device. 
Patients were monitored for 5 years and could 
trigger an in-office visit either by a device alert 
or by reporting a visual symptom. If no CNV 
was detected at the visit, the patient could 
then re-establish a baseline with the device to 
continue home testing, Altman explained.

A total of 91 patients were qualified to use 
the device, and of these, 86 began testing at 
home. Eighty-two patients (132 eyes; average 
age, 73 years; mean VA, 20/28) ultimately es-
tablished a baseline to continue home testing. 

During the 5 years of the study, 41% (95% 
CI 32%-50%) of participant eyes had at least 1 
alert visit. There were a total of 100 alert vis-

its, 90 of which included a PHP alert with or 
without an associated symptom and 10 alerts 
were for a symptom only, Altman noted.

During the follow-up clinic visits, 78% (7/9) 
of cases of CNV were detected by a PHP alert. 
In 5 of these 7 cases there were no reported 
symptoms. Sixty-seven percent (6/9) CNV cas-
es were detected on the eye’s first alert. In 22% 
(2/9) cases of CNV, the CNV was detected only 
by symptoms and no device alert, indicating 
a 22% device false negative rate over the 5 
years. Of 90 device-triggered clinic visits, 7 
resulted in CNV, indicating a 92% false-posi-
tive rate (95% CI 85%-97%). The mean time to 
development of CNV was 2.1 years. The mean 
VA when the CNV was detected was 20/32.

Conclusion
"A relatively large proportion of incident 
neovascular AMD cases, 78%, was detected 
using the PHP home monitoring system,” he 
concluded. “The device had a 22% false neg-
ative rate (95% CI, 3%-60%) over the 5 years 
of the study. The eyes with CNV detected by 
PHP monitoring had good VA, a mean of about 
20/32, when the CNV was detected.” 

Marcus T. Altman, MD 
E: altmanm@ohsu.edu
This article was adapted from Altman’s presenta-
tion at the Association for Research in Vision and 
Ophthalmology 2021 Annual Meeting. He has no 
financial interest in this subject matter.

TAKE-HOME: Investigators have found that 
78% of neovascular AMD cases have 
been detected using the PHP home 
monitoring system.
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gene therapy

Partial visual function restored  
in patient with retinitis pigmentosa
In PIONEER study, investigators outline their successes

By Lynda Charters; 
Reviewed by José-Alain Sahel, MD

Gene therapy is taking its first steps in paving 
the way to vision restoration. In this case, a 
man with retinitis pigmentosa (RP) who had 
been blind for decades underwent an opto-
genetics treatment, and he achieved partial 
restoration of vision, according to José-Alain 
Sahel, MD, chairman of the Department of 
Ophthalmology and director of the University 
of Pittsburgh Medical Center Eye Center in 
Pennsylvania.

“Optogenetics may enable mutation-inde-
pendent, circuit-specific restoration of neuronal 
function in neurological diseases,” Sahel said.

Thus far, only 1 gene replacement treatment 
for early-onset RP caused by a mutation in the 
RPE65 gene has been developed. Optogenet-
ic vision restoration, Sahel explained, is “a 
mutation-independent approach for restoring 
visual function” in patients with late-stage RP, 
at a point in the disease process when vision 
is lost. This treatment, a light-activating retinal 
gene therapy, is being evaluated in the ongoing 
phase 1/2a open-label PIONEER study to assess 
the safety and efficacy of the therapy. 

The patient received an injection of ade-
no-associated viral vector encoding ChrimsonR, 
provided by study sponsor GenSight Biologics, 
a channelrhodopsin, and light stimulation 
provided by goggles. The goggles, he said, can 
detect changes in light intensity and project 
corresponding light pulses onto the retina with 
the goal of activating optogenetically trans-
duced retinal ganglion cells. The investigators 
reported their results in Nature Medicine.1

Results
The research team, which also included Botond 
Roska, MD, PhD, from the University of Basel, 

Switzerland, and the Institut de la Vision and 
StreetLab teams in Paris, reported their results 
in a 58-year-old man who had received a diag-
nosis RP 40 years previously and who had light 
perception vision. The patient’s eye with the 
worse vision was treated with 5.0 x 1010 vector 
genomes of the optogenetic vector. The patient 
was followed for 84 weeks and underwent 
ocular examinations, optical coherence tomog-
raphy, color fundus photography, and fundus 
autofluorescence imaging during 15 visits. No 
safety issues arose during the study period. 

About 4.5 months after the treatment, train-
ing with the goggles began after the ChrimsonR 
stabilized in the foveal ganglion cells. The 
patient began to report visual improvements 
while wearing the goggles 7 months after the 
start of training. 

“The patient perceived, located, counted, and 
touched different objects using the vector treat-
ed eye alone while wearing the goggles,” the 
investigators wrote. “During visual perception, 
multichannel electroencephalographic record-
ings revealed object-related activity above the 
visual cortex.” 

Moreover, the investigators noted that the 
patient could not visually detect any objects 
before injection with or without the goggles or 
after injection without the goggles. 

“This is the first reported case of partial func-
tional recovery in a neurodegenerative disease 
after optogenetic therapy,” they wrote. 

The patient, the first to benefit from this 
treatment, was able to locate a large notebook, 
a small staple box, and tumblers. More patients 
were included in the study, but the onset of the 
COVID-19 pandemic interfered with their abili-
ty to undergo the examinations and testing. 

Sahel noted that investigators also examined 
whether the patient could recognize patterns 
while walking on the street. 

“In the stimulated monocular condition but 
not in the natural binocular condition, the 
patient spontaneously reported identifying 
crosswalks and he could count the number 
of white stripes,” he said. “Subsequently, the 
patient testified to a major improvement in 
daily visual activities, such as detecting a plate, 
mug or phone, finding a piece of furniture in a 
room or detecting a door in a corridor but only 
when using the goggles. Thus, treatment by 
the combination of an optogenetic vector with 
light-stimulating goggles led to a level of visual 
recovery in this patient that was likely to be of 
meaningful benefit in daily life.”

The investigators currently are collecting 
safety and efficacy data and hope to be able to 
provide early reports in the coming months, 
Sahel said. Roska, in Basel, and the Institut 
de la Vision and StreetLab teams in Paris, col-
laborated on the study, which is sponsored by 
GenSight Biologics. Investigators are collecting 
clinical data on safety and efficacy and hope to 
be able to provide early reports in the coming 
months. 

José-Alain Sahel, MD
E: sahelja@upmc.edu
This article is adapted from Sahel’s study, which 
was funded by the French Programme Investisse-
ments d’Avenir IHU FOReSIGHT, no. ANR-18-IA-
HU-01; RHU LIGHT4DEAF no. ANR-15-RHU-0001; 
BPI France (grant no. 2014-PRSP-15), Foundation 
Fighting Blindness, and Fédération des Aveugles de 
France and French National Research Agency (no. 
ANR-18-CHIN-0002). Sahel has personal financial 
interests in GenSight Biologics, Pixium Vision, Spar-
ingVision, Prophesee, Tilak, VegaVect, NewSight 
Reality, and Chronolife.
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practice 
management

By Laird Harrison

Although a career in ophthalmology can offer a lifetime 
of high earnings, many physicians often find themselves 
seeking information to help them achieve financial inde-
pendence. 

Retina specialist Chirag P. Shah, MD, MPH, teaches a 
seminar in financial planning for physicians at Harvard 
Medical School and has presented the session on financial 
health. He teamed up with fellow retina specialist Jayanth 
Sridhar, MD, to write the book, The Financial Freedom Rx: 
The Physician’s Guide to Achieving Financial Independence. 
During a conversation with Ophthalmology Times®, Shah 
and Sridhar offered pearls about personal finance that are 
most relevant to ophthalmologists.

Sridhar noted some of the differences in financial 
planning for physicians compared to other professionals, 
pointing out that although it varies by specialty, on average, 
physicians have relatively stable, high incomes once they 
leave training.

“Because of the length of medical school and residency 
(and potentially fellowship), the financial payout is deferred 
for a long time, while budding physicians are incurring 
loans and other expenses along the way,” he said. “Thus, 
doctors are not as wealthy as many people think. ”However, 
Shah noted that a sudden change in income often can im-
pact the way a physician may think about money. He noted 
that this feeling of delayed gratification can sometimes lead 
to explosive spending when a physician is finally making 
an attending’s salary. 

“There is also this image of a ‘rich doctor’ with a fancy car 
and home,” he said. “That will come with time, but it may 
not come in the first few years out of training. It is good to 
be thoughtful about saving, budgeting, and investing to en-
sure that you are preparing for the future while eliminating 
educational debt.”

The practical finances between ophthalmologist and 
other physicians are not necessarily different, according to 
Sridhar. He noted that ophthalmology is around the average 
for both income and length of training, although, again, this 
varies with the job and the subspeciality. 

“One big difference between ophthalmology and some 
other medical specialties is that most of our work is outpa-
tient, so we tend to keep a schedule closer to ‘normal’ work-
ing hours,” Sridhar said. “We have a little more time and 
opportunity to educate ourselves on finances and introspect 
on the things that are actually important in our lives.” 

Changes in the health care industry can affect the way 
physicians plan for their finances, and Shah pointed out 
that a key challenge is reimbursement rates, which often 
decrease while overhead increases. Further, many medical 
practices are being bought by private equity, which works 
out well for the more senior doctors but, in general, can 
financially hurt junior doctors.  

“Presently, physicians do not have the luxury of making 
as many financial mistakes as we could have during the 
heyday of medicine,” Shah said. “Physicians still can do 
very well. But we have to be smarter about managing our 
finances.” 

Although some professionals can benefit from “job 
hopping” as a way to boost their salary, Sridhar advises 
physicians to stay in 1 job. 

“From a financial perspective, unless you started in a very 
low-paying job, you are often better off with 1 job than mov-
ing around a lot because of the transitional costs,” he said. 
“A lot of the investment is up front in terms of building your 
patient base and reputation. Especially if you are talking 
about a practice where you build equity or you are earning 
some sort of partnership, there is often a time investment to 
get to that point.” 

One caveat, Sridhar said, would be that in academic med-
icine, there are reasons why a physician may choose to job 
hop to move up the ladder, so to speak—but that’s more for 
academic advancement or prestige than financial gain.

Shah said it is important for physicians to set reasonable 
financial goals and avoid comparing themselves to others. 

“You may say, ‘I want to make more money because my 
partner does’ or ‘I want a fancier car because my college 
roommate has a sweet ride,’” he said. “When we think about 
what comprises happiness, it is not just having enough, but 
it is knowing that ‘enough’ is absolute. It is not relative. It is 
not compared to the next person."  

Specialists offer pearls for 
physicians’ financial health
Changes in health care industry can affect the way 
ophthalmologists plan their finances
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research scholar 
honoree program

Early visual functions 
deficiency and OCT-A 
changes at the 
preclinical stage of 
diabetic retinopathy
Future investigations will assess findings, 
evaluate their prognostic value
By Anna N. Stulova, MD

Editor's Note: The Ophthalmology Times® Research Scholar Honoree Program is dedicated to 
the education of retina fellows and residents by providing a unique opportunity for fellows 
and residents to share notable research and challenging cases with their peers and men-
tors. The program is supported by an unrestricted grant from Regeneron Pharmaceuticals.

deficit as a marker of visual function. For 
OCTA scans, we evaluated foveal avascular 
zone area (mm2), acircularity index, vessel 
density, skeletonized density, and vessel 
diameter index in SVP, intermediate capillary 
plexus, and DCP.

Results
LLVA deficit was significantly higher in T1DM 
patients (0,16±0,05 vs 0,10±0,04; P < .0001). 
We also detected a significant difference 
in acircularity index level (11,47±0,24 vs 
1,31±0,15; P < .0001). Vessel density was 
significantly lower in T1DM patients in SVP 
(25,37±2,24% vs 26,67±1,81; P = 0,028) 
and DCP (17,22±3,10% vs 18,29±1,95%; P 
= .015). A moderate negative correlation was 
revealed between skeletonized density in SVP 
and LLVA deficit (R = –0,516; P < .0001) and a 
low negative correlation was shown between 
vessel density in DCP and LLVA deficit (R = 
–0,307; P = .045).

Conclusions 
Our OCTA findings suggest changes in acircu-
larity index precede FAZ enlargmement and 
can be the earliest signs of FAZ remodeling 
at the preclinical stage of DR. We also see 
changes in foveal avascular zone circularity 
and parafoveal vessel density in SVP and DCP 
in patients with T1DM with no apparent DR. 
The increase in LLVA deficit and its correlation 
with OCTA parameters demonstrate a link 
between retinal neurodegeneration and micro-
vascular impairment at the preclinical stage 
of DR. Further research will be done to assess 
these findings and evaluate their prognostic 
value. OCT-A is popular in ophthalmology and 
will help manage patients with high risk. They 
will need 1-year examinations., which is the 
standard, and even more frequently. 

Anna N. Stulova, MD
E: anna_stulova@mail.ru
Stulova is affiliated with the Ophthalmology 
Department of Lomonosov Moscow State 
University in Russia.

The introduction of optical coherence tomog-
raphy angiography (OCTA) opened a new 
era in retinal microcirculation research. The 
term preclinical diabetic retinopathy was 
adopted in 1975 and acquired a new 
dimension owing to OCTA devel-
opment in recent years. Many 
studies describe OCTA features of 
the early stages of diabetic reti-
nopathy (DR), but there is still no 
consensus of their prognostic value. 

We found that there are few studies 
that evaluate the correlation between 
OCTA parameters and visual functions. 

Study goals
The goal of our study was to investigate the 
earliest OCTA signs and their relation to visual 
functions in patients with type 1 diabetes 
mellitus (T1DM) with no clinical signs of DR. 
We have revealed a significant decrease in 
vessels density in superficial vascular plexus 

(SVP) and deep capillary plexus (DCP) as well 
as higher levels of foveal avascular zone acir-
cularity in the diabetes group versus healthy 

controls. Low-luminance visual acuity 
(LLVA) deficit was significantly higher 

in patients with diabetes, which 
can be the sign of early neurode-
generation.

Materials and methods
Seventy-four eyes of 40 patients 
with T1DM with no apparent DR 
and 49 eyes of 28 healthy volun-

teers were included in the study. 
The study enrolled patients ages 18 to 45 

years old. All of the study participants under-
went standard ophthalmologic examinations. 
The mean duration of DM was 6,1 years. All 
participants underwent standard ophthalmo-
logical examination, LLVA assessment, 7-field 
fundus photography, OCT and OCTA. 

During the study, we analyzed the LLVA 

Anna n. stulova, md

Read more  To learn more about the Research Scholar Honoree Program, visit OphthalmologyTimes.com/researchscholars2020
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T
he diagnosis and management of uveitis can present multiple 
challenges, from determining a cause or associated systemic 
disease out of 60 possibilities to implementing potentially 
complex treatment regimens.1,2 However, appropriate treatment 

is essential, since up to 70% of patients with uveitis who are treated in 
academic and referral eye-care clinics have major vision loss, and 10% to 
15% become blind.3 Here are 3 things you should know about optimizing 
treatment in patients with noninfectious uveitis (NIU).

1 A specific diagnosis awaits in many 
“idiopathic” NIU cases

The most common diagnosis in patients with NIU is 
idiopathic uveitis.3 However, identifying associated 

systemic conditions can be critical for managing ocular and nonocular 
disease. In a retrospective analysis of 179 patients with a diagnosis of id-
iopathic NIU who were referred to a tertiary academic uveitis clinic, the 
authors established an underlying diagnosis in 29% of cases.1 Conditions 
associated with these newly diagnosed cases are shown below.

In a Spanish study of 798 adults with anterior NIU and no past diag-
nosis of spondyloarthritis (SpA) or other immune conditions, patients 
were evaluated by an ophthalmologist and a rheumatologist. Of this group, 
50.2% and 17.5% met the Assessment of SpondyloArthritis International 
Society criteria for axial and peripheral SpA, respectively. Patients who 
were HLA-B27–positive were significantly more likely to receive a diagno-
sis of SpA.4

When evaluating a patient with uveitis, Burkholder et al recommend 
laboratory evaluations to diagnose infection or systemic disease, based on 
the patient’s ocular disease characteristics, medical history, and review of 
systems.5 Testing for associated systemic diseases, based on the patient’s 
presentation, may include HLA-B27 serology for nongranulomatous 
anterior uveitis and chest imaging in patients with possible sarcoidosis. 
Collaboration between the ophthalmologist and a rheumatologist during 
the diagnosis and treatment of NIU can support improved outcomes.3 
Aside from testing for syphilis in all cases of uveitis, additional assessment 
is targeted to specific disease characteristics.

2 Guidance is available for 
immunomodulators in NIU 

Local and/or systemic steroid therapy remains the most 

effective way to treat acute uveitis. Due to high incidence of adverse effects, 
steroid use must be tapered in the first months of treatment. If NIU cannot 
be controlled with less than 7.5 mg oral prednisone daily, or if sight-threat-
ening recurrence is likely, immunomodulatory therapy is indicated. 

The use of immunomodulatory therapy (eg, azathioprine, cyclosporine, 
methotrexate, mycophenolate mofetil, tacrolimus) in patients with NIU 
was covered in guidelines from the international Fundamentals of Care for 
Uveitis (FOCUS) initiative. Recommendations include as follows6:

 ❚ Using noncorticosteroid systemic immunomodulatory therapy (NCSIT) to control 
persistent or severe inflammation and/or to prevent vision-threatening ocular 
complications. Indications in adults include acute sight-threatening disease, chronic 
inflammation, posterior and macular involvement, failure of periocular steroids, 
active uveitis on sufficient daily prednisone, steroid intolerance, need for steroid 
sparing, visual acuity less than 20/100, and disease that is affecting quality of life.

 ❚ If the NCSIT is not sufficiently effective, clinicians should evaluate for nonadherence, 
infections, and masquerade syndromes before changing therapy. Based on the 
patient’s disease characteristics and personal preferences, therapeutic options include 
escalating the dose of the current treatment, switching to another systemic agent, 
and using biologic therapy.

As of mid-2021, only 2 immunomodulatory agents have received 
United States Food and Drug Administration (FDA) approval for treating 
uveitis. One of them, repository corticotropin injection, has few guideline 
recommendations and little peer-reviewed research offering direction for 
its use in uveitis.7 This agent contains porcine-derived adrenocorticotropic 
hormone analogues; it stimulates cortisol production and activates mela-
nocortin receptors, which may address uveitis via anti-inflammatory and 
immunomodulatory effects.

A panel of US ophthalmologists who are familiar with repository 
corticotropin injection recently provided consensus recommendations for 
its use, including as follows7:

 ❚ Consider use of repository corticotropin injection in patients with intermediate,  
posterior, or panuveitis or ocular cicatricial pemphigoid.

 ❚ Use testing similar to that used before starting steroids (eg, for tuberculosis  
and hepatitis B and C) before initiating therapy.

 ❚ Taper or wean concomitantly used steroids.
 ❚ Reduce or discontinue repository corticotropin if problematic adverse events cannot 

be managed. These may include edema, anxiety or depression, infection, weight 
gain, glucose intolerance, hypertension, and insomnia.

 ❚ Consider the agent to be ineffective if uveitis does not improve within 3 to 6 months. 
Wean the patient from therapy if uveitis is stable and well controlled for a year.

3 TNF-α inhibition is a common 
biologic approach for NIU

The most common biologic therapies used in patients 
with NIU are tumor necrosis factor-α (TNF-α) inhib-

itors.5 American Uveitis Society guidelines strongly recommend the 
anti-TNF-α agents infliximab (off-label) or adalimumab as8:

“(Immunomodulators) have really been a 
godsend to the entire field, because prior to 
having these medications, patients were on very 
high doses of steroids for long periods of times 
and suffered severe side effects.”   

—Thomas Albini, MD

UNDERLYING DIAGNOSES AMONG 
52 OF 179 PATIENTS WITH IDIOPATHIC NIU1

Underlying conditions Proportion of new diagnoses

Sarcoidosis 36.5%

HLA-B27–associated 
anterior uveitis 21.2%

Tubulointerstitial nephritis 
and uveitis 11.5%

Infectious causes 11.5%

JIA-associated anterior uveitis 7.7%

Other causes 11.6%

JIA, juvenile idiopathic arthritis; NIU, noninfectious uveitis.
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1 	 A	26-year-old	African	American	woman	with	a	6-month	history	of	idiopathic	intermediate	noninfectious	uveitis	(NIU)	is	referred	for	confirmation	of	her	
diagnosis.	She	displays	grade	2+	vitritis	and	chorioretinal	inflammation	despite	treatment	with	periocular	corticosteroid	injections.

Based on research on patients with a diagnosis of idiopathic NIU at an academic uveitis clinic, what is the most likely disease associated with this 
patient’s	ocular	findings?	

A. Behçet disease
B. Multiple sclerosis

C. Sarcoidosis 
D. Tuberculosis

2 	 Which	of	the	following	patient	characteristics	best	supports	the	use	of	repository	corticotropin	injection	after	3	months	of	treatment,	based	on	recent	
consensus	recommendations	from	a	panel	of	ophthalmologists?	

A.	 NIU	showing	improvement	after	3	months	on	repository	
corticotropin	injection

B. Anterior uveitis 

C. Positive skin test for tuberculosis
D. Ongoing requirement for corticosteroid therapy

3 	 Which	of	the	following	is	a	finding	from	a	recent	post	hoc	analysis	of	the	VISUAL	trials	regarding	the	efficacy	of	adalimumab	on	the	end	point	of	time-to-
treatment	failure	in	patients	with	NIU?

A. All diagnostic subgroups had identical risk of treatment failure 
with adalimumab vs placebo

B. Patients	with	idiopathic	NIU	had	a	significantly	lower	risk	of	
treatment failure with adalimumab vs placebo

C. Patients	with	sarcoidosis	showed	significantly	higher	risk	of	
treatment failure with adalimumab vs placebo

D. Patients	with	Vogt-Koyanagi-Harada	syndrome	showed	signifi-
cantly higher risk of treatment failure with adalimumab vs placebo

Claim Your CME Credit at: 
gotoper.com/go/ub21uveitis-postCME POST-TEST QUESTIONS

For a full list of references go to gotoper.com/go/ub21uveitis-post
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Adalimumab received FDA approval for use in 
adults with noninfectious intermediate, posterior, and 
panuveitis based on the VISUAL-I (NCT01138657) 
and VISUAL-II (NCT01124838) trials.9 Given that 
cases of NIU with different etiologies may respond 
differently to therapy, a recent post hoc analysis of the 
VISUAL trials assessed the efficacy of adalimumab in 
patients with idiopathic uveitis or other diagnoses.10 
Patients with idiopathic NIU had a significantly lower 
risk of treatment failure with adalimumab vs placebo. 
All other subgroups, including patients with birdshot 
choroidopathy, Vogt-Koyanagi-Harada syndrome, and 
Behçet disease, showed a trend toward lower risk of 
treatment failure with adalimumab, except for patients 

with sarcoidosis in the VISUAL-II trial.
Adalimumab is approved for NIU treatment 

in adults and children 2 years of age and older. The 
most common adverse effects reported are infections 
(including upper respiratory infections and sinusitis), 
injection site reactions, headache, and rash. The pack-
age labeling for this agent has warnings related to risk 
of serious infections and malignancy.11

Adverse effects associated with infliximab include 
infections, infusion-related reactions, headache, and 
abdominal pain. Use of this agent is contraindicated in 
doses of more than 5 mg/kg in patients with moderate 
to severe heart failure, and its black box warnings are 
similar to those related to use of  adalimumab.12

• First- or second-line corticosteroid
-sparing 

therapy for Behçet-related disease

• Second-line immunomodulatory therapy after 

methotrexate for juvenile idiopathic art
hritis-

associated uveitis

• Corticosteroid-sparing treatment for chronic 

uveitis related to spondyloarthropathy 
or 

HLA-B27–associated uveitis

• Second-line immunomodulatory therapy for 

patients with sarcoidosis who are nonresponsive to, 

or intolerant of, standard immunomodulators

https://www.gotoper.com/online-cme-activities/clinical-briefings/cb-uveitis21
https://gotoper.com/go/ub21uveitis-post
https://gotoper.com/go/ub21uveitis-post
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billing services

Focused Medical Billing is a full service medical billing firm 
servicing all specialties of Ophthalmology. With our firm our 
focus is to maximize our client’s revenue and dramatically 
decrease denials by utilizing 30 years of Ophthalmology 
billing/coding experience and expertise. Our firm provides 
accurate clean claim submissions on first submissions with 
relentless A/R follow up to obtain a 98% collection rate that 
so many of our clients enjoy.

Services Include:
  Expert Coders: Billing to Primary, Secondary & Tertiary 
insurance companies

  A/R Clean Up and analysis
  Patient Billing
  Posting of all Explanation of benefits
  Credentialing & Re-Credentialing
  Eligibility
  Fee Schedule Analysis
  Monthly Reports
  No long term commitment or contract required
  100% HIPAA Compliant
  Stellar letters of reference

 
Call us today for your free, no obligation consultation

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

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

Web: www.focusedmedicalbilling.com

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

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

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

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

Telehealth and MIPS expertise to maintain 
practice profitability.

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

classifieds
For Products & Services and Recruitment advertising information, contact: 

Joanna Shippoli at 440-891-2615 • Email: jshippoli@mjhlifesciences.com

Reach your 
target audience. 
Our audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Contact me today 
to place your ad.

https://www.nynab.com
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digital imaging

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

Sustaining Member - Ophthalmic Photographers Society

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

FDA Cleared, CE Europe, Study Certified, CMS Qualified

Easy to use - Easy to own

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

Reading Center Study Certified, CMS Qualified for reimbursement

NewVision Ophthalmic Imaging Software in DICOM for PACS integration

Exclusive Universal Auto Transfer to any EHR/PACS  

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

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

professional ophthalmic practice:

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

DRY EYE MASKS

 

Introducing the Wizard Research Patent Pending Electric Heated Dry Eye Mask.
THE NEW GOLD STANDARD IN TREATING CHRONIC DRY EYE

One World Trade Center
New York, NY 10007

213.471.8050
www.DryEyeMask.com

To Become a Reseller: 
Help@DryEyeMask.com

$50 Wholesale / $99.99 Retail

space to share

Ophthalmologist 
to share offices with 

long-established 
ophthalmologist in 

Danbury, CT 06811. OCT, 
Zeiss Fieldmaster etc

$1850/mo 
or adjoining office 

without equipment:
$1650/mo 

mehrimd@aol.com 
203-545-3539 or 

203-748-2020

https://fundusphoto.com
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careers: pennsylvania

careers: south dakota

SSaannffoorrdd  EEyyee  CCeenntteerr  is seeking a BC/BE Ophthalmologist to add to its current group of 4 
ophthalmologists and 5 optometrists, with one physician focusing on pediatric patients.

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

 Call is 1:4

 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 pprraaccttiiccee..ssaannffoorrddhheeaalltthh..oorrgg

FFoorr  MMoorree  IInnffoorrmmaattiioonn  CCoonnttaacctt::  Deb Salava, Sanford Physician Recruitment at
((660055)) 332288--66999933  oorr  ((886666))  331122--33990077 or email: debra.salava@sanfordhealth.org

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.
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careers: 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 
comprehensive ophthalmic care in Texas. Our 
faculty members’ specialties cover all vision and eye 
problems and procedures including cornea, external 
disease, refractive and cataract surgery, glaucoma, 

macular degeneration, neuro-ophthalmology, ocular 
pathology, oculoplastic and orbital surgery, oncology, 
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. As an equal opportunity employer, UT Southwestern prohibits unlawful discrimination, including discrimination on 
the basis of race, color, religion, national origin, sex, sexual orientation, gender identity, gender expression, age, disability, genetic information, 
citizenship status, or veteran status. To learn more, please visit: https://jobs.utsouthwestern.edu/why-work-here/diversity-inclusion/

 » Neuro-Ophthalmologist as Assistant Professor, Associate Professor, or Professor 
jobs.utsouthwestern.edu/job/11078250/neuro-ophthalmologist-dallas-tx/

 » Comprehensive Ophthalmologist at Parkland - as Assistant Professor,  
Associate Professor, or Professor 

jobs.utsouthwestern.edu/job/11569152/comprehensive- 
ophthalmologist-at-parkland-dallas-tx/

 » Comprehensive Ophthalmologist FWO Faculty Practice Satellite Office/JPS -  
as Assistant Professor, Associate Professor, or Professor 

jobs.utsouthwestern.edu/job/10184439/comprehensive-ophthalmologist- 
fwo-faculty-practice-satellite-office-jps-dallas-tx/

For additional information about all these opportunities, visit our Career Board:
http://jobs.modernmedicine.com/
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The Key to Successful Home Monitoring
NOTAL VISION DIAGNOSTIC CLINIC

Safety net for wet AMD 
patients’ fellow eyes

Helps provide better 
visual outcomes

ForeseeHome is a registered trademark, and the ForeseeHome AMD Monitoring Program and logo and the Notal Vision logo are 
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AMD Standard of Care is Not Enough

GET STARTED TODAY

1-855-600-3112 
Mon-Fri, 8 AM to 6 PM EST

www.foreseehome.com/hcp

20/83 VA 
Average of first and second eyes 
at wet AMD diagnosis according 
to IRIS Registry real-world data1 ≥20/40 VA

Average at wet AMD diagnosis 
with ForeseeHome2

Detect Early. Treat Early.
ForeseeHome is a remote monitoring program for at-risk dry 
AMD patients that helps detect wet AMD earlier and alerts 
you of changes.

HOME STUDY

 IRIS REGISTRY  

Allows for earlier 
treatment initiation

Solidifies long-term relationships  
with your patients

Remote patient monitoring 
supports better outcomes and 
stronger patient relationships

FDA Cleared Medicare Covered
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