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The FDA recently approved cyclosporine ophthalmic emulsion 0.1% for the treatment of vernal 

keratoconjunctivitis, a rare, recurrent allergic disorder. Results of a 4-month efficacy study1 and an 

8-month safety follow-up period2 showed that the signs and symptoms were quickly and significantly 

reduced by cyclosporine A cationic emulsion (CsA CE), and the extended therapy with CsA CE 

stabilized patients and did so while maintaining a good safety profile.    CONTINUED ON PAGE 8

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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The FDA recently approved cyclosporine ophthalmic emulsion 0.1% for the treatment of vernal 

keratoconjunctivitis, a rare, recurrent allergic disorder. Results of a 4-month efficacy study1 and an 

8-month safety follow-up period2 showed that the signs and symptoms were quickly and significantly 

reduced by cyclosporine A cationic emulsion (CsA CE), and the extended therapy with CsA CE 

stabilized patients and did so while maintaining a good safety profile.    CONTINUED ON PAGE 8

DRUG INTERACTIONS 
Precipitation may occur if drugs containing thimerosal 

are used concomitantly with XELPROS. If such drugs 

are used, they should be administered at least  

5 minutes apart.

USE IN SPECIFIC POPULATIONS 
Pregnancy 
Pregnancy Category C 

Reproduction studies have been performed in rats and 

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

no viable fetuses at a dose that was approximately 

80 times the maximum human dose, and the highest 

nonembryocidal dose in rabbits was approximately 

15 times the maximum human dose. There are no 

adequate and well-controlled studies in pregnant women. 

XELPROS should be used during pregnancy only if the 

potential benefit justifies the potential risk to the fetus.

Nursing Mothers 
It is not known whether latanoprost or its metabolites 

are excreted in human milk. Because many drugs are 

excreted in human milk, caution should be exercised 

when XELPROS is administered to a nursing woman.

Pediatric Use 
Safety and effectiveness in pediatric patients have not 

been established.

Geriatric Use 
No overall differences in safety or effectiveness have 

been observed between elderly and younger patients.

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

pigmentation of the iris, which may be permanent. 

Patients should also be informed about the possibility 

of eyelid skin darkening, which may be reversible after 

discontinuation of XELPROS.

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

hair changes in the treated eye during treatment with 

XELPROS. These changes may result in a disparity 

between eyes in length, thickness, pigmentation, 

number of eyelashes or vellus hairs, and/or direction of 

eyelash growth. Eyelash changes are usually reversible 

upon discontinuation of treatment.

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

dispensing container to contact the eye or surrounding 

structures because this could cause the tip to become 

contaminated by common bacteria known to cause 

ocular infections. Serious damage to the eye and 

subsequent loss of vision may result from using 

contaminated emulsions.

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

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

surgery, or develop any ocular reactions, particularly 

conjunctivitis and eyelid reactions, they should 

immediately seek their physician’s advice concerning 

the continued use of the multiple-dose container.

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

prior to administration of the emulsion. Lenses may be 

reinserted 15 minutes following administration  

of XELPROS.

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

ophthalmic drug is being used, the drugs should be 

administered at least 5 minutes apart.

Rx Only 
Distributed by: Sun Pharmaceutical Industries, Inc.  

Cranbury, NJ 08512

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

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

INDICATIONS AND USAGE 
XELPROS is indicated for the reduction of elevated 

intraocular pressure (IOP) in patients with open-angle 

glaucoma or ocular hypertension.

CONTRAINDICATIONS 
Known hypersensitivity to latanoprost, or any other 

ingredients in this product.

WARNINGS AND PRECAUTIONS 
Pigmentation 
XELPROS may cause changes to pigmented 

tissues. The most frequently reported changes are 

increased pigmentation of the iris, periorbital tissue 

(eyelid), and eyelashes. Pigmentation is expected to 

increase as long as XELPROS is administered. After 

discontinuation of XELPROS, iris pigmentation is 

likely to be permanent. Patients who receive treatment 

should be informed of the possibility of increased 

pigmentation. The long-term effects of increased 

pigmentation are not known. 

Eyelash Changes 
XELPROS may gradually change eyelashes and vellus 

hair in the treated eye, including increased length, 

thickness, pigmentation, and number of lashes. The 

changes are usually reversible upon discontinuation  

of treatment.

Intraocular Inflammation 
XELPROS should be used with caution in patients with 

a history of intraocular inflammation (iritis/uveitis) and 

should generally not be used in patients with active 

intraocular inflammation.

Macular Edema 
XELPROS should be used with caution in aphakic 

patients, in pseudophakic patients with a torn 

posterior lens capsule, or in patients with known risk 

factors for macular edema.

Herpetic Keratitis 
XELPROS should be used with caution in patients 

with a history of herpetic keratitis. XELPROS should 

be avoided in cases of active herpes simplex keratitis 

because inflammation may be exacerbated.

Bacterial Keratitis 
There have been reports of bacterial keratitis 

associated with the use of multiple-dose containers  

of topical ophthalmic products.

Use with Contact Lenses 
Contact lenses should be removed prior to 

administration of XELPROS and may be reinserted  

15 minutes following administration.

ADVERSE REACTIONS 

Clinical Trials Experience 
Because clinical trials are conducted under widely 

varying conditions, adverse reaction rates observed 

in the clinical studies of a drug cannot be directly 

compared to rates in the clinical studies of another  

drug and may not reflect the rates observed in  

clinical practice.

Across multiple clinical trials conducted with 

XELPROS, the most frequently reported ocular adverse 

reactions were eye pain/stinging upon instillation and 

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

treated with XELPROS, respectively. Other adverse 

reactions reported (incidence ≥5%) were conjunctival 

hyperemia, eye discharge, growth of eyelashes, 

and eyelash thickening. Less than 1% of patients 

discontinued therapy because of intolerance to the  

eye pain/stinging or to the ocular hyperemia.

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

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

PM-US-XPS-0070 03/2019
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The FDA recently approved cyclosporine ophthalmic emulsion 0.1% for the treatment of vernal 

keratoconjunctivitis, a rare, recurrent allergic disorder. Results of a 4-month efficacy study1 and an 

8-month safety follow-up period2 showed that the signs and symptoms were quickly and significantly 

reduced by cyclosporine A cationic emulsion (CsA CE), and the extended therapy with CsA CE 

stabilized patients and did so while maintaining a good safety profile.    CONTINUED ON PAGE 8

DRUG INTERACTIONS 
Precipitation may occur if drugs containing thimerosal 

are used concomitantly with XELPROS. If such drugs 

are used, they should be administered at least  

5 minutes apart.

USE IN SPECIFIC POPULATIONS 
Pregnancy 
Pregnancy Category C 

Reproduction studies have been performed in rats and 

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

no viable fetuses at a dose that was approximately 

80 times the maximum human dose, and the highest 

nonembryocidal dose in rabbits was approximately 

15 times the maximum human dose. There are no 

adequate and well-controlled studies in pregnant women. 

XELPROS should be used during pregnancy only if the 

potential benefit justifies the potential risk to the fetus.

Nursing Mothers 
It is not known whether latanoprost or its metabolites 

are excreted in human milk. Because many drugs are 

excreted in human milk, caution should be exercised 

when XELPROS is administered to a nursing woman.

Pediatric Use 
Safety and effectiveness in pediatric patients have not 

been established.

Geriatric Use 
No overall differences in safety or effectiveness have 

been observed between elderly and younger patients.

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

pigmentation of the iris, which may be permanent. 

Patients should also be informed about the possibility 

of eyelid skin darkening, which may be reversible after 

discontinuation of XELPROS.

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

hair changes in the treated eye during treatment with 

XELPROS. These changes may result in a disparity 

between eyes in length, thickness, pigmentation, 

number of eyelashes or vellus hairs, and/or direction of 

eyelash growth. Eyelash changes are usually reversible 

upon discontinuation of treatment.

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

dispensing container to contact the eye or surrounding 

structures because this could cause the tip to become 

contaminated by common bacteria known to cause 

ocular infections. Serious damage to the eye and 

subsequent loss of vision may result from using 

contaminated emulsions.

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

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

surgery, or develop any ocular reactions, particularly 

conjunctivitis and eyelid reactions, they should 

immediately seek their physician’s advice concerning 

the continued use of the multiple-dose container.

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

prior to administration of the emulsion. Lenses may be 

reinserted 15 minutes following administration  

of XELPROS.

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

ophthalmic drug is being used, the drugs should be 

administered at least 5 minutes apart.

Rx Only 
Distributed by: Sun Pharmaceutical Industries, Inc.  

Cranbury, NJ 08512

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

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

INDICATIONS AND USAGE 
XELPROS is indicated for the reduction of elevated 

intraocular pressure (IOP) in patients with open-angle 

glaucoma or ocular hypertension.

CONTRAINDICATIONS 
Known hypersensitivity to latanoprost, or any other 

ingredients in this product.

WARNINGS AND PRECAUTIONS 
Pigmentation 
XELPROS may cause changes to pigmented 

tissues. The most frequently reported changes are 

increased pigmentation of the iris, periorbital tissue 

(eyelid), and eyelashes. Pigmentation is expected to 

increase as long as XELPROS is administered. After 

discontinuation of XELPROS, iris pigmentation is 

likely to be permanent. Patients who receive treatment 

should be informed of the possibility of increased 

pigmentation. The long-term effects of increased 

pigmentation are not known. 

Eyelash Changes 
XELPROS may gradually change eyelashes and vellus 

hair in the treated eye, including increased length, 

thickness, pigmentation, and number of lashes. The 

changes are usually reversible upon discontinuation  

of treatment.

Intraocular Inflammation 
XELPROS should be used with caution in patients with 

a history of intraocular inflammation (iritis/uveitis) and 

should generally not be used in patients with active 

intraocular inflammation.

Macular Edema 
XELPROS should be used with caution in aphakic 

patients, in pseudophakic patients with a torn 

posterior lens capsule, or in patients with known risk 

factors for macular edema.

Herpetic Keratitis 
XELPROS should be used with caution in patients 

with a history of herpetic keratitis. XELPROS should 

be avoided in cases of active herpes simplex keratitis 

because inflammation may be exacerbated.

Bacterial Keratitis 
There have been reports of bacterial keratitis 

associated with the use of multiple-dose containers  

of topical ophthalmic products.

Use with Contact Lenses 
Contact lenses should be removed prior to 

administration of XELPROS and may be reinserted  

15 minutes following administration.

ADVERSE REACTIONS 

Clinical Trials Experience 
Because clinical trials are conducted under widely 

varying conditions, adverse reaction rates observed 

in the clinical studies of a drug cannot be directly 

compared to rates in the clinical studies of another  

drug and may not reflect the rates observed in  

clinical practice.

Across multiple clinical trials conducted with 

XELPROS, the most frequently reported ocular adverse 

reactions were eye pain/stinging upon instillation and 

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

treated with XELPROS, respectively. Other adverse 

reactions reported (incidence ≥5%) were conjunctival 

hyperemia, eye discharge, growth of eyelashes, 

and eyelash thickening. Less than 1% of patients 

discontinued therapy because of intolerance to the  

eye pain/stinging or to the ocular hyperemia.

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

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

PM-US-XPS-0070 03/2019

T:17”

T
:8
.5
”

B:17.25”

B
:8
.7
5
”

F:8.5” F:8.5”

324190701004_SUNPHARMA_CVTIP_PG2-3_FP_1-1.pgs  06.17.2019  15:30    ADVANSTAR_PDF/X-1a  blackyellowmagentacyan

V
O

L
. 4

6
, N

O
. 1

3
AUGUST 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

One mission     Ophthalmology Foundation is improving global eye care

Ophthalmology
T I M E S®

therapeutics

AUGUST 2021   VOL. 46, NO. 13

RIGHTLeft

FDA Approval
CYCLOSPORINE A EYE DROP FOR 
VERNAL KERATOCONJUNCTIVITIS

also inside:

 Editorial Ophthalmologists 
are real doctors

 Imaging Swept-source OCT 
assists dry AMD treatment

 Gene therapy AAV gene 
therapy targets autoimmune 
uveitis

 SURGERY Presbyopia-          
correcting IOL improves 
vision for patients

The FDA recently approved cyclosporine ophthalmic emulsion 0.1% for the treatment of vernal 

keratoconjunctivitis, a rare, recurrent allergic disorder. Results of a 4-month efficacy study1 and an 

8-month safety follow-up period2 showed that the signs and symptoms were quickly and significantly 

reduced by cyclosporine A cationic emulsion (CsA CE), and the extended therapy with CsA CE 

stabilized patients and did so while maintaining a good safety profile.    CONTINUED ON PAGE 8

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

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

PM-US-XPS-0086 03/2019

INDICATIONS AND USAGE 

XELPROS™ (latanoprost ophthalmic emulsion) 

0.005% is indicated for the reduction of elevated 

intraocular pressure (IOP) in patients with open-angle 

glaucoma or ocular hypertension.

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS 

XELPROS is contraindicated in patients with a known 

hypersensitivity to latanoprost, or any other ingredients  

in this product.

WARNINGS AND PRECAUTIONS 

Pigmentation: XELPROS may cause changes to 

pigmented tissues. The most frequently reported 

changes are increased pigmentation of the iris, 

periorbital tissue (eyelid), and eyelashes. Pigmentation 

is expected to increase as long as XELPROS is 

administered. After discontinuation of XELPROS, iris 

pigmentation is likely to be permanent. Patients who 

receive treatment should be informed of the possibility 

of increased pigmentation. The long-term effects of 

increased pigmentation are not known.

Eyelash Changes: XELPROS may gradually change 

eyelashes and vellus hair in the treated eye, including 

increased length, thickness, pigmentation, and number 

of lashes. The changes are usually reversible upon 

discontinuation of treatment.

Intraocular Inflammation: XELPROS should be used 

with caution in patients with a history of intraocular 

inflammation (iritis/uveitis) and should generally not be 

used in patients with active intraocular inflammation.

Macular Edema: XELPROS should be used with 

caution in aphakic patients, in pseudophakic patients 

with a torn posterior lens capsule, or in patients with 

known risk factors for macular edema.

Herpetic Keratitis: XELPROS should be used  

with caution in patients with a history of herpetic  

keratitis. XELPROS should be avoided in cases of 

active herpes simplex keratitis because inflammation 

may be exacerbated.

Bacterial Keratitis: There have been reports of bacterial 

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.

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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The FDA recently approved cyclosporine ophthalmic emulsion 0.1% for the treatment of vernal 

keratoconjunctivitis, a rare, recurrent allergic disorder. Results of a 4-month efficacy study1 and an 

8-month safety follow-up period2 showed that the signs and symptoms were quickly and significantly 

reduced by cyclosporine A cationic emulsion (CsA CE), and the extended therapy with CsA CE 

stabilized patients and did so while maintaining a good safety profile.    CONTINUED ON PAGE 8
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A Breakthrough
Innovation

TECNIS Synergy
TM

IOL

#GetSynergized

INDICATIONS and IMPORTANT SAFETY INFORMATION FOR TECNIS Synergy™ IOL with TECNIS Simplicity® Delivery System, Model DFR00V and TECNIS Synergy™ Toric II IOL with TECNIS Simplicity® Delivery 
System, Models DFW150, DFW225, DFW300, DFW375

Rx Only

INDICATIONS: The TECNIS Simplicity® Delivery System is used to fold and assist in inserting the TECNIS Synergy™ IOL which is indicated for primary implantation for the visual correction of aphakia in adult patients, with 
less than 1 diopter of pre-existing corneal astigmatism, in whom a cataractous lens has been removed. The TECNIS Simplicity® Delivery System is used to fold and assist in inserting the TECNIS Synergy™ Toric II IOLs that 
are indicated for primary implantation for the visual correction of aphakia and for reduction of refractive astigmatism in adult patients with greater than or equal to 1 diopter of preoperative corneal astigmatism, in whom a 
cataractous lens has been removed. Compared to an aspheric monofocal lens, the TECNIS Synergy™ IOLs mitigate the e� ects of presbyopia by providing  improved visual acuity at intermediate and near distances to reduce 
eyeglass wear,  while maintaining comparable distance visual acuity. The lens is intended for capsular bag placement only. WARNINGS: Intraocular lenses may exacerbate an existing condition, may interfere with diagnosis or 
treatment of a condition or may pose an unreasonable risk to the eyesight of patients. Patients should have well-de� ned visual needs and be informed of possible visual e� ects (such as a perception of halo, starburst or glare 
around lights), which may be expected in nighttime or poor visibility conditions. Patients may perceive these visual e� ects as bothersome, which, on rare occasions, may be signi� cant enough for the patient to request removal 
of the IOL. The physician should carefully weigh the potential risks and bene� ts for each patient. Patients with a predicted postoperative residual astigmatism greater than 1.0 diopter, with or without a toric lens, may not fully 
bene� t in terms of reducing spectacle wear. Rotation of the TECNIS Synergy™ Toric II IOL from its intended axis can reduce its astigmatic correction. Misalignment greater than 30° may increase postoperative refractive 
cylinder. If necessary, lens repositioning should occur as early as possible, prior to lens encapsulation. The lens and delivery system should be discarded if the lens has been folded within the cartridge for more than 10 minutes. 
Not doing so may result in the lens being stuck in the cartridge. Do not attempt to disassemble, modify, or alter the delivery system or any of its components, as this can signi� cantly a� ect the function and/or structural integrity 
of the design. PRECAUTIONS: Interpret results with caution when using autorefractors or wavefront aberrometers that utilize infrared light, or when performing a duochrome test. Con� rmation of refraction with maximum plus 
manifest refraction technique is strongly recommended. The ability to perform some eye treatments (e.g., retinal photocoagulation) may be a� ected by the IOL optical design. The surgeon should target emmetropia, as this 
lens is designed for optimum visual performance when emmetropia is achieved. The TECNIS Synergy™ IOLs should not be placed in the ciliary sulcus. Carefully remove all viscoelastic and do not over-in� ate the capsular bag 
at the end of the case. Residual viscoelastic and/or over-in� ation of the capsular bag may allow the lens to rotate, causing misalignment of the TECNIS Synergy™ Toric II IOL. All preoperative surgical parameters are important 
when choosing a TECNIS Synergy™ Toric II IOL for implantation, including preoperative keratometric cylinder (magnitude and axis), incision location, the surgeon’s estimated surgically induced astigmatism (SIA) and biometry. 
Variability in any of the preoperative measurements can in� uence patient outcomes and the e� ectiveness of treating eyes with lower amounts of preoperative corneal astigmatism. The e� ectiveness of TECNIS Synergy™ Toric II 
IOLs in reducing postoperative residual astigmatism in patients with preoperative corneal astigmatism < 1.0 diopter has not been demonstrated. Patients with a predicted postoperative astigmatism greater than 1.0 D may not be 
suitable candidates for implantation with the TECNIS Synergy™ and TECNIS Synergy™ Toric II IOLs, as they may not obtain the bene� ts of reduced spectacle wear or improved intermediate and near vision seen in patients with 
lower predicted postoperative astigmatism. ATTENTION: Reference the Directions for Use for a complete listing of Indications and Important Safety Information.

© Johnson & Johnson Surgical Vision, Inc. 2021 PP2021CT4961

*  vs. AcrySof® IQ PanOptix®, TECNIS SymfonyTM,  TECNIS® Multifocal. Based on 
comparison of DFU defocus curves and head to head clinical study vs. PanOptix®.

** Continuous 20/32 or better

† vs. PanOptix® IOL

‡ Based on interim 6-months post-operative data

Going beyond the limits of current trifocals.

Widest* range of 
continuous vision** 
with best near*1-5

Excellent patient outcomes 
so they can enjoy the moments 
that matter most†‡6

Superior image contrast† day 
and night, delivering vision 
that patients can trust3

1. TECNIS SynergyTM IOL with TECNIS Simplicity® Delivery System DFU, Z311421E
2.  Data on File, Johnson & Johnson Surgical Vision, Inc. DOF2020CT4014 - Forte 1: A Comparative Clinical Evaluation of a New TECNIS® Presbyopia Correcting Intraocular Lens Against a PanOptix® Intraocular Lens- DEFOCUS CURVES 

AND VISUAL ACUITY RESULTS
3. Data on File, Johnson & Johnson Surgical Vision, Inc. DOF2019OTH4002  - Weeber H. MTF of the TECNIS SynergyTM OptiBlue® IOL, and other lens models. 27 Mar 2019.
4. TECNIS® Multifocal 1-Piece IOL ZKB00 and ZLB00 DfU  - US  - Doc. #Z311328. Rev. A, 04/2018. REF2019CT4049.
5. TECNIS Symfony™ Extended Range of Vision IOL DfU  - US  -Doc. #z311215. Rev. 01, 12/2017 REF2020MLT4051
6.  Data on File, Johnson & Johnson Surgical Vision, Inc. DOF2020CT4015- Forte 1: A Comparative Clinical Evaluation of a New TECNIS® Presbyopia Correcting Intraocular Lens Against a PanOptix® Intraocular Lens- SPECTACLE WEAR 

AND SATISFACTION RESULTS

https://www.jjvision.com
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AUGUST HEATS UP  
WITH INNOVATION
August, named for Augustus Caesar, founder and first emperor of the Roman Empire is now upon us, bringing 

with it the dog days of summer. Amid the summer sun, the Ophthalmology Times® team this month is bringing 

you the latest cutting-edge advancements to help you in your practice. 

On the cover of this issue of Ophthalmology Times,® we look at cyclosporine ophthalmic emulsion 0.1%, 

which recently received FDA approval for the treatment of vernal keratoconjunctivitis, a rare, recurrent allergic 

disorder. Andrea Leonardi, MD, PhD, tells us that the treatment is a better option for managing affected children, 

and parents express better ‘satisfaction’ with the drug considering that schooling, vacationing, and normal daily 

activities are compromised in affected children, which ultimately affects the entire family.

We also talk to David E. I. Pyott, MDhc, president of the Ophthalmology Foundation’s Board of Directors, who 

explains that the organization is looking to improve global eye care through ophthalmic education. The founda-

tion hopes to take the latest innovations in ophthalmology to underserved countries. 

Growth remains a key element of a healthy business plan, and Steven Silverstein, MD, offers 4 tips for proac-

tive practice growth. He also points out that each practice faces its own cash flow, operational, and competitive 

challenges, and there is no one-size-fits-all approach to building a bigger and better practice for the future.

Imaging remains a key area for innovation and important advancements. Philip J. Rosenfeld, MD, PhD, tells 

us about the use of swept-source OCT imaging to assist dry AMD treatment. It also can detect treatment-naive 

nonexudative macular neovascularization, now recognized as a state of AMD.

Gene therapy continues to provide cutting-edge advancements. Brian Gilger, DVM, MS, explains how ade-

no-associated virus gene therapy is targeting autoimmune uveitis. Investigators have found that 1 intravitreal 

injection of an adeno-associated virus encoding an immunosuppressive transgene, either HLA-G or eqIL-10, 

reduced the clinical and histologic inflammation in a well-established model of autoimmune uveitis.

In our special section, we discuss presbyopia-correcting IOLs that feature a hybrid of trifocal and extended 

depth-of-focus optic technologies and elements that aim to optimize visual acuity and quality for patients. 

We have brought together a wealth of information to help position ophthalmologists for continued success. 

Thank you for making us a part of your journey. As we head into August, stay safe and healthy. 

Mike Hennessy Sr,  
chairman and founder of Ophthalmology Times®’ parent company, MJH Life Sciences™️

VIDEO
Ranya Habash, MD, of Bascom Palmer Eye 
Institute (University of Miami), shares how 
she approaches the topic of cataract surgery 
with new cataract patients before undergoing 
surgery. 
Go to OphthalmologyTimes.com/view/
explaining-cataract-surgery-to-patients

WHAT’S 
TRENDING

See what the ophthalmic 
community is reading on 

OphthalmologyTimes.com

Are first signs of COVID-19 
seen in the retina?

OphthalmologyTimes.com/
view/are-first-signs-of-covid-

19-seen-in-the-retina-

Timing and earlier 
neurolept anesthesia for 

laser-assisted cataract 
surgery

OphthalmologyTimes.com/
view/timing-and-earlier-

neurolept-anesthesia-for-
laser-assisted-cataract-

surgery

Increase in black fungus 
infections offer new 
COVID-19 challenge 
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covid-19-challenge

Restoring vision in 
glaucoma: more than 
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Diagnostic Clinic

Benefits 
Verification & 
Authorization

Practice Workflow 
Implementation

Engagement 
& Education

Continuous 
Monitoring

Vision Alert 
Management

Remote Patient 
Management

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 
trademarks of Notal Vision. © 2020 Notal Vision, Inc. All rights reserved.

References: 1. Rao P et al. Ophthalmology. 2018;125(4):522-528. 2. Domalpally A, Clemons TE, Bressler SB, et al. Ophthalmol Retina. 
2019;3(4):326-335.

See website for FDA Indication for Use.

SM-069.02

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

https://www.foreseehome.com/hcp/
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E D I TO R I A L

YES, OPHTHALMOLOGISTS ARE REAL DOCTORS
How many times have you heard “ophthalmologists 

are real doctors,” followed by a chuckle? Sometimes 

we are portrayed this way by social media influencers 

on Twitter or YouTube. Sometimes we even laugh at 

memes about ophthalmologists counting on “real 

doctors” to do the “real work.”

When I was a medical student, I aspired to be a 

trauma surgeon. In my mind, those were the ultimate 

doctors. They could handle anything. 

After scrubbing into a surgery, I remember saying 

in awe to the attending trauma surgeon, “That was 

amazing—you saved the patient’s life!” Rather than 

welling up with pride, he lamented, “My mom has 

never been amazed by what I do...but she just had 

cataract surgery and thinks her ophthalmologist walks 

on water.” 

I went into ophthalmology instead.

Ophthalmologists are real doctors. We diagnose 

systemic disease. We prescribe medicines. We op-

erate. We also change lives. Patients believe that we 

perform miracles.

But we may not always feel like miracle workers. 

During the COVID-19 pandemic, ophthalmologists 

were among those hit hardest. For the safety of our 

patients, our clinics were reduced. Most of us lost 

revenue, some lost jobs.

For many, the pandemic was also an existential 

challenge. What does it mean to be a real doctor? 

Does my work matter? Would I risk my life to do it?  

Some of us equated elective with unimportant.

Yet during the pandemic, the phrase “ophthalmol-

ogists are real doctors” has never been truer. Many 

ophthalmologists were called to triage in the emer-

gency department, to do COVID-19 screenings, or to 

manage ventilators in the intensive care unit. Surely 

that is being a real doctor.

For retina specialists like me, a total shutdown was 

impossible. Retinas still detached. Ocular traumas 

still occurred. Patients still needed their sight-saving 

intravitreal injections. None of this could be handled 

virtually. 

In fact, for many patients, ophthalmologists were 

the only “real” doctor they saw throughout the pan-

demic. Beyond eye care, we were often the ones they 

trusted to give them information on staying safe or to 

answer questions about vaccination.

And in the darkest days of loss, when social dis-

tancing felt more like isolation, we were sometimes 

the only ones close enough to counsel patients in 

their grief. It wasn’t walking on water, but perhaps it 

calmed their storms.

What a privilege it is to be an ophthalmologist. 

Ian C. Han, MD
Associate Professor, 

Institute for Vision 
Research,

Department of 
Ophthalmology and 

Visual Sciences,
University of Iowa 
Carver College of 

Medicine
HE CAN BE REACHED AT  
E: ian-han@uiowa.edu

No financial disclosures.

device 
technology
20 Four tips 
for proactive 
practice 
growth
Take control of a 
practice's future 
with investment, 
and creative 
thinking. 

surgery 
special report
33 Presbyopia-
correcting IOL 
improves vision 
for patients
Early experience with 
next-generation lens 
engenders positive 
perception.

therapeutics
8 FDA approves 
cyclosporine: A 
drop for vernal 
keratoconjunctivitis
Most patients with the 
allergic disorder are 
children, young adults.

9  Detailing consequences 
of Demodex blepharitis 

12  oPTIMIZING MANAGEMENT 
OF dry eye disease

clinical 
diagnosis
14 Ophthalmology 
Foundation 
focuses on 
mission of vision
Study data drive 
glaucoma decisions for 
patient management.

gene therapy
25 AAV gene 
therapy targets 
autoimmune 
uveitis  
Study examines 
immunomodulatory 
as potential long-
term treatment 
option.

26  Gene therapies 
are explored 
as potential 
retinal disease 
treatment

imaging
28 Swept-
source OCT 
imaging 
assists 
dry AMD 
treatment
Option detects 
NMV in eyes 
with dry AMD.

FIND US ON

Subscribe  
for practical  
tips & valuable 
resources

LINKEDIN

INSTAGRAM

TWITTER

FACEBOOK

https://www.facebook.com/OphthalmologyTimes
https://twitter.com/OphthTimes
https://www.instagram.com/ophthalmologytimes/
https://www.linkedin.com/company/ophthalmologytimes/


INDICATION FOR USE. The iStent inject ® W Trabecular Micro-Bypass System Model G2-W is indicated for use in conjunction with cataract surgery for the reduction of intraocular pressure (IOP) in adult patients with mild to moderate primary open-angle glaucoma. CONTRAINDICATIONS. The iStent 
inject  W is contraindicated in eyes with angle-closure glaucoma, traumatic, malignant, uveitic, or neovascular glaucoma, discernible congenital anomalies of the anterior chamber (AC) angle, retrobulbar tumor, thyroid eye disease, or Sturge-Weber Syndrome or any other type of condition that may cause 
elevated episcleral venous pressure. WARNINGS. Gonioscopy should be performed prior to surgery to exclude congenital anomalies of the angle, PAS, rubeosis, or conditions that would prohibit adequate visualization of the angle that could lead to improper placement of the stent and pose a hazard. MRI 
INFORMATION. The iStent inject  W is MR-Conditional, i.e., the device is safe for use in a specified MR environment under specified conditions; please see Directions for Use (DFU) label for details. PRECAUTIONS. The surgeon should monitor the patient postoperatively for proper maintenance of IOP. The 
safety and effectiveness of the iStent inject  W have not been established as an alternative to the primary treatment of glaucoma with medications, in children, in eyes with significant prior trauma, abnormal anterior segment, chronic inflammation, prior glaucoma surgery (except SLT performed > 90 days 
preoperative), glaucoma associated with vascular disorders, pseudoexfoliative, pigmentary or other secondary open-angle glaucomas, pseudophakic eyes, phakic eyes without concomitant cataract surgery or with complicated cataract 
surgery, eyes with medicated IOP > 24 mmHg or unmedicated IOP < 21 mmHg or > 36 mmHg, or for implantation of more or less than two stents. ADVERSE EVENTS. Common postoperative adverse events reported in the iStent inject ® 
randomized pivotal trial included stent obstruction (6.2%), intraocular inflammation (5.7% for iStent inject  vs. 4.2% for cataract surgery only), secondary surgical intervention (5.4% vs. 5.0%) and BCVA loss ≥ 2 lines ≥ 3 months (2.6% vs. 
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8 Cutting-edge AdvancementsAUGUST 2021 

By Lynda Charters; 
Reviewed by Andrea Leonardi, MD, PhD

The FDA recently approved cyclosporine 
ophthalmic emulsion 0.1% (Verkazia; Santen 
Pharmaceutical Co, Ltd) for the treatment 
of vernal keratoconjunctivitis (VKC), a 
rare, recurrent allergic disorder. Results of 
a 4-month efficacy study1 and an 8-month 
safety follow-up period2 showed that the signs 
and symptoms were quickly and significantly 
reduced by cyclosporine A cationic emulsion 
(CsA CE), and the extended therapy with 
CsA CE stabilized patients and did so while 
maintaining a good safety profile, according 
to Andrea Leonardi, MD, PhD, of the Depart-
ment of Neuroscience, Ophthalmology Unit, 
University of Padua, Italy, and the senior 
author of both studies. 

Most of the individuals affected are chil-
dren, adolescents, and young adults who 
develop severe inflammation of the ocular 
surface. When the disease is severe, VKC 
negatively affects the patients’ quality of life, 
with symptoms including intense itching, 
ocular pain, and light sensitivity that can 
prevent those affected from participating in 
everyday activities. The availability of this 
drug is important because without treatment, 
patients can progress to development of 
corneal ulcers and visual loss.

Another plus associated with cyclosporine 
ophthalmic emulsion 0.1% is that it addresses 
the underlying pathology of VKC without the 
risk of long-term adverse ocular effects.

Cyclosporine ophthalmic emulsion 0.1% 
works by inhibiting T-cell activation and 
reduces the level of immune cells and medi-
ators that cause the chronic, severe, poten-
tially debilitating allergic inflammation of the 
ocular surface in VKC.

VEKTIS study
The VEKTIS study (NCT01751126), a  multi-
center, double-masked, randomized controlled 
trial, assessed the safety and efficacy of cyc-
losporine A cationic emulsion 0.1% eye drops 
over a 12-month period in pediatric patients 
with severe active VKC. 

Initially, 169 patients aged 4 to 17 years 
were randomized to the 4-month VEKTIS 
trial, and of those, 142 entered the 8-month 
follow-up period during which the patients 
randomly assigned to the cyclosporin A 
cationic emulsion stayed on their original 
treatment regimen, ie, drop instillation 4 times 
daily (high dose) or twice daily (low-dose plus 
the vehicle twice daily). Those receiving the 
vehicle were later allocated to 1 of the 2 active 

regimens. The main outcome measures of the 
study were safety and efficacy. The investi-
gators recorded adverse events (AEs) associ-
ated with treatment and corneal fluorescein 
staining score.

Compared with the patients assigned to 
vehicle, the patients on active treatment had 
improvements in staining scores, rescue med-
ication use, and photophobia, tearing, itching, 
and mucous discharge. The quality of life also 
improved, as assessed by questionnaire re-
sponses during the 4-month evaluation period. 

The patients remained stable during the 
8-month follow-up period, according to the 
investigators, with the high-dose regimen 
continuing to provide greater benefits in most 
efficacy measures.

FDA approves cyclosporine A drop 
for vernal keratoconjunctivitis
Most patients with allergic disorder are children, adolescents, or young adults

Left eye before CsA (A) and after (B). Right eye before CsA (C) and after (D).
(Images courtesy of Andrea Leonardi, MD)
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The drug was well tolerated; AEs related 
to treatment were found in 15 patients who 
received high-dose treatment and 11 who re-
ceived low-dose treatment, and the AEs were 
related mostly to the instillation side. 

Drug benefits
“Results from the VEKTIS trial showed that 
the significant improvements in VKC symp-
toms and signs and the quality of life with 
topical CsA were maintained over 12 months, 
with a significant reduction in the use of topi-
cal corticosteroids,” Leonardi commented.

In addition, CsA CE provided a rapid onset 
of action in patients with severe VKC, ie, with-
in the first month of treatment, and because it 
is corticosteroid sparing, the potential cortico-
steroids-associated AEs are avoided.

Patients reported a significant improve-
ment of quality of life regarding their ability 
to participate in daily activities, subjective 
emotional well-being, and symptoms.

“CsA is a better drug for managing affected 
children, and parents express better ‘satisfac-
tion’ with the drug considering that school-
ing, vacationing, and normal daily activities 
are compromised in affected children, 
which ultimately affects the entire family. 
In addition, clinicians can better control the 
disease in the short and long term, prevent 
recurrences of the disease during the worst 
season, and can use [fewer] corticosteroids, 
which contributes to a safe profile of CsA,” 
Leonardi concluded. 

Andrea Leonardi, MD, PhD
E: andrea.leonardi@unipd.it
Leonardi is a consultant to Santen Pharmaceutical 
Co, Ltd, and the principal investigator of the VEKTIS 
study.
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Detailing consequences 
of Demodex blepharitis
Symptomatic, psychosocial burdens in participants  

By Cheryl Guttman Krader, BS Pharm; 
Reviewed by Elizabeth Yeu, MD
A retrospective study of adults with Demodex 
blepharitis demonstrates that this common 
condition has important negative functional 
and psychosocial effects, according to Eliza-
beth Yeu, MD.

The study, known as ATLAS, analyzed data 
from questionnaires that were completed 
by 311 patients who had objective signs of 
Demodex blepharitis, including the presence 
of Demodex mites, collarettes on the lashes, 
and lid margin erythema. The results showed 
that 80% of patients said that blepharitis neg-
atively affected daily life and that the impacts 
were felt in multiple ways.

“Many clinicians underestimate the preva-
lence and impact of Demodex blepharitis due 
to symptom overlap with other ocular surface 
diseases that are often comorbidities, such as 
dry eye disease,” said Yeu, an assistant pro-
fessor of ophthalmology at Eastern Virginia 
Medical School and a partner at Virginia Eye 
Consultants in Norfolk. “However, it has been 
estimated that blepharitis affects approxi-
mately 20 million Americans, of whom about 
45% have an associated infestation with 
Demodex mites.”

Yeu pointed out that ATLAS is a pioneer-
ing study investigating the consequences of 
Demodex blepharitis, and its results indicate 
that affected patients may struggle for years 
with significant clinical, functional, and psy-
chosocial impacts. 

“Therefore, it is important that clinicians be 
proactive about diagnosing Demodex blepha-
ritis and offering treatment,” she said. 

The data for the ATLAS study were derived 
from participants in SATURN-1, a multi-
center, phase 2b/3 clinical trial investigating 
the efficacy and safety of TP-03 (lotilaner 

0.25% ophthalmic solution; Tarsus Pharma-
ceuticals) for treating Demodex blepharitis. 
To be eligible for enrollment in the SAT-
URN-1 study, patients had to have 10 or 
more collarettes on the upper lashes, 1.5 or 
more mites per lash, and at least mild lid 
margin erythema.  

The ATLAS participants’ questionnaire 
responses showed that women were more 
likely than men to experience a negative 
impact from their Demodex blepharitis, but 
the majority of both men (72%) and wom-
en (84%) suffered adverse consequences. 
Having difficulty driving at night and feeling 
or being conscious of their eyes all day were 
the most common issues, both noted by 47% 
of patients. 

“Notably in terms of emotional impact, 
about 23% of both males and females said 
they were constantly worrying about their 
eyes, and 6% of the participants indicated 
that their blepharitis affected their mental 
state, with this impact felt more often by 
males than females,” Yeu said.

Approximately 30% of both males and 
females said that blepharitis added time 
to their daily hygiene routine, 8% reported 
having discomfort with their contact lenses 
or having to reduce wear time because of the 
condition, and 5% noted that they avoided 
ocular surgery because of the blepharitis. 

The cosmetic consequences were also 
Continues on page 13 : Consequences

"Current management options do not 
treat the underlying cause of disease, 
which is the mite infestation."

- Elizabeth Yeu, MD



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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• 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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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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• 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.
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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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By Lynda Charters

Management of dry eye disease (DED) was the 
focus of a recent tele-roundtable of experts in 
the field, moderated by Cynthia Matossian, 
MD. The panel included Milton M. Hom, OD, 
FAAO; Kelly K. Nichols, OD, PhD, MPH; and 
Rahul S. Tonk, MD, MBA.

The group reviewed the contemporary 
definition of DED, its causes, and the multiple 
ways it affects visual function and quality of 
life, underpinning the importance of diagnos-
ing and treating the condition. 

Reviewing the approaches for patient 
screening and DED detection, the participants 
emphasized that DED prevalence is increas-
ing, including in younger individuals, as a 
consequence of increased digital screen time.

“I’ve heard some of our colleagues say to 
suspect dry eye in everyone until proven 
otherwise,” said Nichols, dean and professor 
at the University of Alabama at Birmingham 
School of Optometry.

The group noted that DED diagnosis does 
not have to be complicated. Screening for 
symptoms and their frequency is key, said 
Hom, of Canyon City Eyecare, a private prac-
tice in Azusa, California.

“There is always that question, ‘If you’re 
on a deserted island and you could only have 
1 test for dry eye, what test would that be?’ 
And my first choice would absolutely be case 
history,” he said.

“If you have an engaging way of asking 
questions, a slit-lamp, and fluorescein and 
lissamine green vital dyes, those alone will 
help you diagnose basic DED,” said Matossian, 
founder and medical director of Matossian Eye 
Associates in New Jersey and Pennsylvania.

Planning therapy
The participants agreed about the importance 
of a thorough consultation to understand de-

tails of past therapies, to aid in identifying pos-
sible reasons for patient-perceived treatment 
failures. Educating patients is also critical to 
help them understand what to expect from 
recommended treatments and that additional 
procedures and medications may be required 
in the future. 

Discussing specific treatment options, 
the group concurred that a short course of 
a topical corticosteroid plays a key role in 
quickly controlling inflammation and im-
proving symptoms. They noted that because 
of the latter benefit, treatment with a topical 
corticosteroid can build patient confidence in 
the prescriber and may improve adherence 
with additional therapies. 

In particular, short-term treatment with a 
topical corticosteroid is useful as induction 
therapy when starting immunomodulatory 
treatment with cyclosporine or lifitegrast and 
for controlling episodic flares of DED.

Omega supplements were considered to 
have potential benefit, but the group high-
lighted the importance of making specific 
recommendations regarding the dose and 
form of omega. Similarly, they advocated for 
giving patients specific recommendations for 
artificial tear products and instructions on 
frequency of use. 

For managing meibomian gland dysfunc-
tion (MGD), which affects the majority of 
patients with DED, the panelists considered 
a dual-pronged approach as optimal. This in-
volves using one or more modalities to address 
thickened meibum and gland obstruction com-
bined with a treatment targeting inflammation.

Showing patients slit-lamp photos, mei-
bography images, and scores from symptom 
questionnaires helps them to understand their 
condition and document objective improve-
ment with therapy.

“Patients like numbers. Dry eye patients 
want to know metrics,” Matossian said.

“We have incredible products now…. 
Patients can take care of their dry eye and do 
self-care better than ever. We just have to trust 
them and point them in the right direction,” 
said Tonk, an assistant professor of clinical 
ophthalmology and associate medical director 
at Bascom Palmer Eye Institute at the Univer-
sity of Miami in Florida.

In the pipeline
A review of products in the clinical trial phase 
shows a robust pipeline of investigational 
products for DED. 

Targeting inflammation is a novel cortico-
steroid formulation that combines betametha-
sone with mycophenolic acid, which enhances 
the steroid’s effect to enable the use of a lower 
concentration of betamethasone. This product 
is being evaluated in phase 2 studies.

Reproxalap, which is entering into phase 3 
trials, targets reactive aldehyde species that 
are implicated in inflammation. 

Visomitin (SkQ1 eye drops) is a cardiolipin 
peroxidation inhibitor that reduces oxidative 
stress. It is also in phase 3 development.

Tanfanercept (HL036) is a TNF receptor 1 
fragment that acts by decreasing the release 
of proinflammatory cytokines. A phase 3 
study did not meet its primary end point and 
the company said it is currently considering 
further development. 

Silk-derived protein-4 is a protein derived 
from the silkworm cocoon that has been found 
to have anti-inflammatory activity by down-
regulating nuclear factor kappa B activation. 
It has been studied as a topical treatment for 
DED in 2 phase 2 clinical trials.

PaniDrop contains PP-001, a nonsteroidal 
immunomodulatory small molecule, and uses 
nanocarrier technology to improve delivery 
to ocular tissues. The formulation is in early 
clinical development. In addition, there are 2 
investigational treatments targeting increased 

Optimizing management of DED
Experts provide perspectives on current care and pipeline products
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natural tear secretion. 
“We have a number of anti-inflammatory 

and immunomodulatory treatments already 
and several more in the pipeline,” Tonk said. 
“But I think the DED space is ripe for innova-
tion in boosting natural tear production.”

OC-01 is a nasal spray containing the highly 
selective nicotinic acetylcholine receptor 
agonist varenicline. It stimulates natural tear 
production by activating the trigeminal para-
sympathetic pathway. OC-01 has completed 
phase 3 investigation.

AR-15512, which activates the TRPM8 
receptor, may relieve surface discomfort and 
stimulate tear production. A phase 2b study of 
the product is currently under way.

The pipeline also includes novel 
agents for treating MGD. AZR-MD-001 is 
a keratolytic agent targeting impacted 
meibum that is being investigated in a 
phase 2 study. 

NOV03 (100% perfluorohexyloctane) 
is being studied in a second phase 3 
trial as a treatment for MGD. It stabi-
lizes the lipid layer of the tear film to 
reduce evaporation and penetrates the 
meibomian glands where it is thought to 

improve the quality of meibum secretions.
ECF843, another novel investigational 

agent, is a recombinant form of human 
lubricin being investigated in a phase 
2 study. The agent aims to increase the 
level of lubricin, a naturally occurring 
glycoprotein with lubricating properties that is 
reduced in dry eye. 

“We should keep our eyes on the pipeline. 
In the meantime, keep the approach to diag-
nosis and treatment simple, ask questions, 
look, and then do something,” Nichols 
said. “Use treatments in a sequential or-
der and explain them very well to your 
patients to encourage [adherence].” 

Cynthia Matossian, MD
E: cmatossian@cmassociatesllc.net 
(moderator)
Matossian is a consultant to Allergan, Novar-

tis, and Sun.

Rahul S. Tonk MD, MBA
E: rtonk@miami.edu
Tonk has no relevant financial interests to 

disclose.

Kelly K. Nichols, OD, PhD, MPH
E: nicholsk@uab.edu
During the past year, Nichols has consulted 
for and/or received honoraria from Aerie, Al-
lergan, Bruder, Dompé, HanAll Biopharma, 

Kala, Novartis, Osmotica, Oyster Point, Sight 
Sciences, Tarsus, Thea, Tear Film Innovations/

Alcon, TearSolutions, TopiVert, and Visionology, 
and received research funding from Allergan, Kala, 
and TearScience.

Milton M. Hom, OD, FAAO 
E: eyemage2@gmail.com
During the past year, Hom has consulted 
for and/or received honoraria from Aldeyra 
Therapeutics, Allergan, Aperta Bioscienc-

es, AstaReal Inc, Aurinia Pharmaceuticals,  
Azura Therapeutics, Bausch Health, Eyenovia 

Bio, Eyevance Pharmaceuticals, Hovione Scien-
tia, Kala Pharmaceuticals, Nevakar Inc, Novartis, 
SilkTech, Sun Pharma, Surface Pharmaceuticals, 
Syndexis, Tarsus Pharmaceuticals, Théa Laborato-
ries, Topcon, Visus Therapeutics, and Vyluma. 

common. Twenty-three percent of respondents 
(females 27%, males 16%) felt blepharitis had 
an adverse effect on the appearance of their 
eyes or eyelids. One-third of women indicated 
the condition interfered with their ability to 
wear makeup, and 5% of women noted dis-
comfort when wearing artificial lashes.

Clinical care
Yeu also noted that the identification of 
collarettes, which are a pathognomonic sign 
for Demodex blepharitis, makes the diagnosis 
easy and straightforward. 

“Itching is a common symptom of Demodex 
blepharitis, and patients who are complaining 

of itching may be misdiagnosed as having 
allergic conjunctivitis,” she explained. “Thus, 
clinical examination to identify collarettes is 
key for making the diagnosis and helping our 
patients, and it is easily done when patients 
look down during the slit-lamp examination.”

Because there is no FDA-approved product 
for safely and effectively treating Demodex 
blepharitis, providing effective treatment is 
more difficult than making an accurate diag-
nosis. 

“Current management options do not treat 
the underlying cause of disease, which is the 
mite infestation,” Yeu said. “In addition, many 
treatments have low tolerability that makes 
patient compliance a challenge.”

The study results, Yeu explained, demon-
strate that an easy, safe, and effective therapy 
for Demodex blepharitis is greatly needed. 

“Lotilaner solution that is being devel-

oped by Tarsus Pharmaceuticals is a specific 
antiparasitic agent that has been shown to 
work well for eradicating Demodex mites and 
improving signs and symptoms of Demodex 
blepharitis,” she said. 

When treating patients with Demodex 
blepharitis, Yeu recommended the use of 
tea tree oil wipes for patients with no more 
than 10 collarettes along the lid margin. In 
cases with more marked involvement, she 
recommends in-office microblepharoexfolia-
tion (BlephEx; Alcon) and topical treatment 
with an antibiotic-steroid ointment to the lid 
margins for 7 days, plus tea tree oil wipes for 
6 weeks. 

Elizabeth Yeu, MD 
E: eyeu@cvphealth.com
Yeu is a consultant for and does research with Tarsus 
Pharmaceuticals and Alcon.  

CONSEQUENCES
( Continued from page 9 )
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By Cheryl Guttman Krader, BS Pharm; 
Reviewed by David E. I. Pyott, MDhc

The Ophthalmology Foundation is a recent-
ly formed nonprofit organization created 
to support ophthalmic education interna-
tionally—particularly in low-resource and 
underserved countries—to improve global 
eye care, advance scientific ophthalmology, 
and ultimately preserve and restore vision for 
people of all nations. 

Formed as a successor of the International 
Council of Ophthalmology Foundation (ICOF), 
the Ophthalmology Foundation’s programs 
for advancing and facilitating ophthalmol-
ogists’ learning and skills development are 
moving in a new direction designed to align 
with contemporary needs and approaches 
to education, said David E. I. Pyott, MDhc, 
president of the Ophthalmology Foundation’s 
Board of Directors.

During the more than 6 months since it was 
formed, the Ophthalmology Foundation has 
had many accomplishments and programs un-
der way. Considering what has been achieved 
in such a short time, the enthusiasm of its 
board members and volunteers, and the ex-
pectation that more will be joining the effort, 
the future looks very bright for the foundation.

“As is the case for any new organization, our 
aim for creating the Ophthalmology Foun-
dation was to introduce something better,” 
Pyott said. “It seems we are well on our way to 
success judging from the passion and interest 
displayed by our board members.” 

Pyott also noted that as the organization 
moves forward with its mission, it is inviting 
ophthalmologists who would like to help 
colleagues in less-developed countries to reach 
out to learn about becoming volunteers.

The Ophthalmology Foundation was offi-

cially established at the end of 2020 and has 
a board of approximately 35 members, rep-
resenting an international group of renowned 
ophthalmologists of all subspecialties from 
different practice settings as well as leaders 
in industry. 

“The common denominator for the mem-
bers of our diverse board is their enthusiasm 
for educating ophthalmologists in lower-in-
come and middle-income countries,” Pyott 
pointed out. 

The organization is being built using the 
antecedents of the ICOF, but with the clear 
intention of making it different. The Oph-
thalmology Foundation has 2 major arms: a 
fellowship program, which is administered by 
the International Ophthalmological Fellow-
ship Foundation in Germany, and ophthal-
mic education, which focuses on improving 
educators’ competencies.

Discussing the fellowship program, Pyott 
said the Ophthalmology Foundation already 
has funding to support a greater number of 
fellowships than were available at any point in 
the history of the ICOF. 

Assuming travel restrictions related to 
COVID-19 will not interfere, there are now 
80 fellowships available including a pair of 
12-month fellowships offered by the Retina 
Research Foundation Helmerich Fellowship, 
with the remainder being 3-month fellow-
ships. The fellowships are in 50 host countries 
with most in the United States, Germany, and 
the United Kingdom. 

“We will be securing more financing shortly 
that will be applied to increase the number 
of fellowships offered, and we hope to be 
building onto the number of host countries,” 
according to Pyott. 

The ophthalmology education arm targets 
educating physicians around the world so that 

they can teach fellows and colleagues. Pyott 
noted specifically that it does not involve pro-
duction of ophthalmic educational content.

“There are already great programs that pro-
duce educational content, such as the Ameri-
can Academy of Ophthalmology’s Ophthalmic 
Network of Education,” he explained. 

“Our aim is to provide volunteers the teach-
ing skills they need so that they can share 
their knowledge and expertise.” 

The education arm is being led by Karl C. 
Golnik, MD, Cincinnati, Ohio, and he is being 
joined by board members Eduardo P. Mayorga, 
MD, Buenos Aires, Argentina; Ana Gabriela Pa-
lis, MD, Buenos Aires, Argentina; and Helena 
Filipe, MD, Lisbon, Portugal; and a group of 
another 20 volunteers around the world.

The education programs are being devel-
oped and will include online content and 
in-person learning. In July, online program-
ming was launched with a series called 
“Teaching Skills for Ophthalmic Educators.” 
It consists of 12 monthly modules, and the 
content is available on the Ophthalmology 
Foundation Education Consortium website 
(www.ofecc.org).  

In-person education programs are planned 
for the Malaysian Ophthalmology Society 
meeting in August 2021 and the American 
Academy of Ophthalmology meeting in No-
vember 2021. 

Ophthalmology Foundation 
focuses on mission of vision
Organization looks to improve global eye care through ophthalmic education

TAKE-HOME: Ophthalmologists interested 
in helping their peers in lesser 
developed nations can do so through 
the Ophthalmology Foundation in a 
number of ways.

Continues on page 17 : Foundation

clinical diagnosis
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RESTASIS® (Cyclosporine Ophthalmic Emulsion) 0.05% and  
RESTASIS MULTIDOSE® (Cyclosporine Ophthalmic Emulsion) 0.05%
BRIEF SUMMARY—PLEASE SEE THE RESTASIS® AND  
RESTASIS MULTIDOSE® PACKAGE INSERTS FOR FULL  
PRESCRIBING INFORMATION.
INDICATION AND USAGE 
RESTASIS® and RESTASIS MULTIDOSE® ophthalmic emulsion are 
indicated to increase tear production in patients whose tear production is 
presumed to be suppressed due to ocular inflammation associated with 
keratoconjunctivitis sicca. Increased tear production was not seen in patients 
currently taking topical anti-inflammatory drugs or using punctal plugs.
CONTRAINDICATIONS
RESTASIS® and RESTASIS MULTIDOSE® are contraindicated in patients 
with known or suspected hypersensitivity to any of the ingredients in the 
formulation. [see Adverse Reactions]
WARNINGS AND PRECAUTIONS 
Potential for Eye Injury and Contamination 
Be careful not to touch the container tip to your eye or other surfaces to 
avoid potential for eye injury and contamination.
Use with Contact Lenses 
RESTASIS® and RESTASIS MULTIDOSE® should not be administered while 
wearing contact lenses. Patients with decreased tear production typically 
should not wear contact lenses. If contact lenses are worn, they should 
be removed prior to the administration of the emulsion. Lenses may be 
reinserted 15 minutes following administration of RESTASIS® and RESTASIS 
MULTIDOSE® ophthalmic emulsion.
ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in the 
labeling: Potential for Eye Injury and Contamination  
[see Warnings and Precautions] 
Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
In clinical trials, the most common adverse reaction following the use of 
cyclosporine ophthalmic emulsion 0.05% was ocular burning (17%).
Other reactions reported in 1% to 5% of patients included conjunctival 
hyperemia, discharge, epiphora, eye pain, foreign body sensation, pruritus, 
stinging, and visual disturbance (most often blurring).
Post-marketing Experience 
The following adverse reactions have been identified during post approval 
use of cyclosporine ophthalmic emulsion 0.05%. Because these reactions 
are reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship 
to drug exposure.
Reported reactions have included: hypersensitivity (including eye swelling, 
urticaria, rare cases of severe angioedema, face swelling, tongue swelling, 
pharyngeal edema, and dyspnea); and superficial injury of the eye (from the 
container tip touching the eye during administration).
USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary: Clinical administration of cyclosporine ophthalmic emulsion 
0.05% is not detected systemically following topical ocular administration 
[see Clinical Pharmacology (12.3)], and maternal use is not expected to result 
in fetal exposure to the drug. Oral administration of cyclosporine to pregnant 
rats or rabbits did not produce teratogenicity at clinically relevant doses  
[see Data].
Data 
Animal Data: At maternally toxic doses (30 mg/kg/day in rats and 100 mg/
kg/day in rabbits), cyclosporine oral solution (USP) was teratogenic as 
indicated by increased pre- and postnatal mortality, reduced fetal weight 
and skeletal retardations. These doses (normalized to body surface area) are 
5,000 and 32,000 times greater, respectively, than the daily recommended 
human dose of one drop (approximately 28 mcL) of cyclosporine ophthalmic 
emulsion 0.05% twice daily into each eye of a 60 kg person (0.001 mg/
kg/day), assuming that the entire dose is absorbed. No evidence of 
embryofetal toxicity was observed in rats or rabbits receiving cyclosporine 
during organogenesis at oral doses up to 17 mg/kg/day or 30 mg/kg/day, 
respectively. These doses in rats and rabbits are approximately 3,000 and 
10,000 times greater, respectively, than the daily recommended human dose.
An oral dose of 45 mg/kg/day cyclosporine administered to rats from Day 
15 of pregnancy until Day 21 postpartum produced maternal toxicity and an 
increase in postnatal mortality in offspring. This dose is 7,000 times greater 
than the daily recommended human dose. No adverse effects in dams or 
offspring were observed at oral doses up to 15 mg/kg/day (2,000 times 
greater than the daily recommended human dose).
 

Lactation 
Risk Summary
Cyclosporine is known to appear in human milk following systemic 
administration, but its presence in human milk following topical treatment 
has not been investigated. Although blood concentrations are undetectable 
following topical administration of cyclosporine ophthalmic emulsion 0.05% 
[see Clinical Pharmacology (12.3)], caution should be exercised when 
RESTASIS® and RESTASIS MULTIDOSE® are administered to a nursing 
woman. The developmental and health benefits of breastfeeding should 
be considered along with the mother’s clinical need for RESTASIS® and 
RESTASIS MULTIDOSE® and any potential adverse effects on the breast-fed 
child from cyclosporine.

Pediatric Use
Safety and efficacy have not been established in pediatric patients below the 
age of 16.

Geriatric Use
No overall difference in safety or effectiveness has been observed between 
elderly and younger patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis: Systemic carcinogenicity studies were carried out in male 
and female mice and rats. In the 78-week oral (diet) mouse study, at doses of 
1, 4, and 16 mg/kg/day, evidence of a statistically significant trend was found 
for lymphocytic lymphomas in females, and the incidence of hepatocellular 
carcinomas in mid-dose males significantly exceeded the control value.

In the 24-month oral (diet) rat study, conducted at 0.5, 2, and 8 mg/kg/
day, pancreatic islet cell adenomas significantly exceeded the control rate 
in the low-dose level. The hepatocellular carcinomas and pancreatic islet 
cell adenomas were not dose related. The low doses in mice and rats are 
approximately 80 times greater (normalized to body surface area) than 
the daily human dose of one drop (approximately 28 mcL) of cyclosporine 
ophthalmic emulsion, 0.05% twice daily into each eye of a 60 kg person 
(0.001 mg/kg/day), assuming that the entire dose is absorbed.

Mutagenesis: Cyclosporine has not been found to be mutagenic/genotoxic 
in the Ames Test, the V79-HGPRT Test, the micronucleus test in mice and 
Chinese hamsters, the chromosome-aberration tests in Chinese hamster 
bone-marrow, the mouse dominant lethal assay, and the DNA-repair test in 
sperm from treated mice. A study analyzing sister chromatid exchange (SCE) 
induction by cyclosporine using human lymphocytes in vitro gave indication 
of a positive effect (i.e., induction of SCE).

Impairment of Fertility: No impairment in fertility was demonstrated in studies 
in male and female rats receiving oral doses of cyclosporine up to 15 mg/kg/
day (approximately 2,000 times the human daily dose of 0.001 mg/kg/day 
normalized to body surface area) for 9 weeks (male) and 2 weeks (female) 
prior to mating.
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[see Warnings and Precautions]
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wearing contact lenses. Patients with decreased tear production typically 
should not wear contact lenses. Advise patients that if contact lenses are 
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Lenses may be reinserted 15 minutes following administration of RESTASIS® 
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[see Warnings and Precautions]

Administration
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Future plans include establishing a mentor-
ship program that will pair ophthalmologists 
who are early in their careers with experi-
enced colleagues who can provide insights on 
how younger professionals can advance their 
careers and their educational skills. In addi-
tion, the Ophthalmology Foundation hopes to 
hold the 4-day Eyexcel meeting that will have 
a mix of virtual programming and in-person 
learning (travel permitting) at an Aravind Eye 
Hospital in India.

The Ophthalmology Foundation is also 
publishing a free monthly educators news-
letter. It provides resources from around the 
world that have been reviewed and approved 
by the Ophthalmic Education Editorial Board 
and lists upcoming opportunities for fellow-
ships, workshops, and other events of interest 

to ophthalmic educators. Individuals who 
are interested in receiving the newsletter can 
access it on the Ophthalmology Foundation’s 
website (ophthalmologyfoundation.org), and 
they can also sign up on the website to receive 
the monthly newsletter by email. 

Individuals interested in learning more about 
the Foundation’s programs can look to its social 
media pages on Facebook and LinkedIn.

An open invitation
Ophthalmologists who would like to help 
their colleagues in lesser developed countries 
are welcome to become involved with the 
Ophthalmology Foundation and can do so 
in various ways. If they would like to host 
a fellow, ophthalmologists working in an 
academic setting that does not already have 
a fellowship agreement with the Internation-
al Ophthalmology Fellows Foundation can 
reach out to Cordula Gabel-Obermaier, IOFF 
executive for fellowships, at cgo@ioff.org. 

Ophthalmologists who are enthusiastic 

about educating colleagues are encouraged  
to reach out by clicking on the “Contact Us” 
tab that can be found on the Ophthalmology 
Foundation’s website to learn about potential 
educator opportunities.

Pyott also pointed out that the organization 
would like to hear from anyone who could 
help its mission by sharing their knowledge 
and expertise. 

“Our current education team includes 
members with decades of experience as 
ophthalmic educators,” he said. “However, 
we hope to build the next generation of 
volunteers by hearing from younger ophthal-
mologists who have established themselves 
in their career and want to devote time to 
helping colleagues in the rest of the world."

The Ophthalmology Foundation is also 
grateful to receive donations that will help 
support the organization’s mission of serving 
ophthalmic educators around the world. 

“The road to building organizations is 
paved by small donations,” Pyott concluded. 

By Todd Shryock

The proposed 2022 Medicare Physi-
cian Fee Schedule and Quality Pay-
ment Program rules released by CMS 
have a lot of changes, but the most 
important one is the 3.75% reduction 
in the conversion factor used to calcu-
late payments to physicians.

The proposed cuts are the result of 
a reduction needed to keep Medicare 
payments budget neutral. Last year, 
Congress passed a one-year fix that 
prevented the cuts due to take effect in 
2021. Without additional intervention, 
the cuts will go into effect Jan. 1, 2022.

“While CMS does not have the 

authority on their own to correct this, 
we ask them to support efforts to fix 
the problem through Congress. It is 
critically important for the administra-
tion and Congress to work together to 
prevent these cuts and ensure stability 
for patients and their physicians,” said 
George M. Abraham, MD, MPH, presi-
dent, American College of Physicians.

The Surgical Care Coalition noted 
that updates to the conversion factor 
have failed to keep up with inflation, 
and it will be joined by the American 
Academy of Ophthalmology (AAO) to 
ensure the final version of the rule is 
fair to ophthalmologists and surgeons.   

“CMS' proposed 2022 Medicare Fee 

Schedule has a huge effect on ophthal-
mology's ability to run a successful 
ophthalmology practice, which has 
one of the highest Medicare beneficiary 
bases,” said George A. Williams, MD, 
AAO senior secretary for advocacy. 
"The academy will work over the next 
few months in an effort to ensure that 
the final version of the rule is fair to 
ophthalmologists and surgeons." 

The proposal’s release is followed by 
a 60-day public comment period clos-
ing on Sept. 13. CMS will release the 
final rule by November for implemen-
tation on Jan. 1, 2022. The proposed 
rule could be subject to change before 
a final rule is released. 

CMS proposal includes pay cut
AAO eyes 2022 Medicare Physician Fee Schedule 

FROM THE PAGES OF

FOUNDATION
( Continued from page 14 )
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By Lynda Charters; 
Reviewed by Mitchell A. 
Jackson, MD
A retrospective trial of dexameth-
asone intraocular suspension 9% 
(Dexycu, EyePoint Pharmaceuticals) 
showed favorable early experiences 
during cataract surgery, according 
to Mitchell A. Jackson, MD. 

Jackson, who is the founder and 
CEO of Jacksoneye, Lake Villa, Illi-
nois, presented results of the study 
during the ASCRS 2021 annual 
meeting in Las Vegas, Nevada, 
including early real-world out-
comes in a cohort of patients who 
underwent cataract surgery that 
included administration of dexa-
methasone intraocular suspension 
9% at the end of the procedure.

Patients who underwent surgery 
from March 12, 2019, to December 
15, 2019, were included in this 
retrospective multicenter analysis. 
When possible, the study analyzed 
data on anterior chamber cell 
(ACC), anterior chamber flare (ACF), 
and intraocular pressure (IOP) on 
postoperative days 1, 8, 14, and 30.

A total of 527 patients (641 eyes; 
58.4% female) were included, 
about three-quarters of whom were Caucasian. 
Of the total number of patients, 28 (37 eyes) 
were Jackson’s patients.

Results
By postoperative day 8, about 65% of patients 
had grade 0 anterior chamber cells, and on 

postoperative day 30 that per-
centage increased to 90%. In his 
hands, the respective percentages 
were about 49% and 91%.

The ACF data showed that on 
postoperative days 8 and 30, the 
respective percentages for all 
patients and for Jackson’s patients 
were about 92% and 98%.

Regarding visual acuity (VA), he 
reported that the target best-cor-
rected VA of 20/25 or better was 
achieved in 97% of eyes. Analysis 

of the IOP data indicated that the drug was 
well-tolerated in all study eyes, with the 
IOP on day 30 15 mmHg.

Recommended administration 
technique
Jackson advised administering the drug as 

the final step of the surgery. 
“Intracapsular administration 

enables better visualization of the 
drug volume and more reliable 
drug placement,” he said.

His pearls for administration 
are the following: ensure that 
incisions are well sealed and the 
AC is deep, pressurize the eye 
close to the desired postoperative 
IOP, and maintain wound stability 
by minimizing manipulation and 
rehydrating gently as needed.

Jackson pointed out that 
these study data reflect the early 
experience with the intraocular 
suspension before the technique 
of capsular bag administration 

was developed and before vortex mixers 
became available. 

According to Jackson, the real-world ret-
rospective data indicate the early favorable 
experience with dexamethasone intraocular 
suspension 9% for cataract surgery. 

“The drug showed excellent inflammatory 
control, safety, and tolerability. Data from the 
Jacksoneye surgical site were comparable to 
the data from the other sites,” he concluded 
and pointed out that refining the adminis-
tration technique has made use of the drug 
more straightforward. 

Mitchell A. Jackson, MD
E: mjlaserdoc@msn.co
This article was adapted from Jackson’s 
presentation at the American Society of 

Cataract and Refractive Surgery 2021 annual 
meeting. Jackson is a consultant to and speak-

er for EyePoint Pharmaceuticals, Inc. 

Real-world experience with dexamethasone 
intraocular suspension in cataract surgery
Study data reflect early experience, indicate strong inflammatory control

RESULTS—ANTERIOR CHAMBER CELL

ACC — anterior chamber cell; POD — postoperative day
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TAKE-HOME
Results from a 
retrospective 

trial of 
dexamethasone 

intraocular 
suspension 9% 
indicates strong 

inflammatory 
control, safety, 
and tolerability.

(Data courtesy of Mitchell A. Jackson, MD)
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By Louise Gagnon; 
Reviewed by Vatinee Bunya, MD, 
MSCE
Additional data on novel autoantibodies 
related to Sjögren syndrome (SS) may improve 
screening of dry eye patients for SS, according 
to research presented at the Association for 
Research in Vision and Ophthalmology 2021 
virtual annual meeting. The study, funded by 
the National Eye Institute, was led by Vatinee 
Bunya, MD, MSCE, and presented by Kennedy 
Johnson, a clinical research coordinator at the 
Scheie Eye Institute at the University of Penn-
sylvania in Philadelphia.  

SS is an underdiagnosed autoimmune dis-
ease in which the diagnosis is often delayed by 
a few years. Dry eye is one of the most com-
mon symptoms of SS, according to Johnson. 
However, because dry eye is so prevalent, it is 
not feasible to screen all patients with dry eye 
for SS, she noted. “Because dry eye is one of the 
most common symptoms of the disease [SS], 
ophthalmologists often see these patients first 
and are therefore in a unique position to screen 
dry eye patients for SS,” Johnson said.

There are traditional antibodies to check for 
SS. They include anti–SS-related antigens A 
and B (SSA, SSB), antinuclear antibody (ANA), 
and rheumatoid factor (RF)–related antigens 
A and B, but Johnson noted that these are not 
specific to SS and are not found in every patient 
with SS.

Previous research1 that evaluated dry eye 
patients for SS found that half required a minor 
salivary gland biopsy to reach a definitive diag-
nosis because of the lack of positive antibody 
testing, Johnson explained. “We believe it’s im-
portant to identify new serological biomarkers 
that could better characterize SS and overcome 
the limitations of traditional antibodies,” John-
son added. “Many studies have explored novel 
antibodies for SS.”

One of those studies concluded that anti-

bodies to salivary protein, parotid secretory 
protein, and carbonic anhydrase isoenzyme 
VI (CA-VI) may be novel markers for SS, said 
Johnson. Moreover, in mouse studies these 
novel antibodies were detected earlier in the 
disease process.2

Other research has revealed that anti–CA-
VI is associated with younger age and more 
severe disease,3 noted Johnson. Studies have 
found that autoantibodies SP-1 IgM and PSP 
had increased prevalence in patients with SS 
and that SP-1 may be a marker of worse ocular 
surface disease.4,5 The research suggests that au-
toantibodies may not only help detect patients 
with SS but detect patients with more severe 
disease, Johnson pointed out.

Bunya and her team at Scheie Eye Institute 
had previously developed a screening ques-
tionnaire including ocular examination findings 
such as tear film breakup time and lissamine 
green staining of the conjunctiva to help detect 
patients with dry eye who may also have under-
lying SS. The sensitivity of the algorithm was 
78% and the specificity 66%.6

Since then, the team has sought to refine 
the diagnostic ability of the tool and increase 
the sensitivity and specificity by incorporating 
novel autoantibody data. They launched a study 
including patients with dry eye who were older 
than 18 years with no previous diagnosis of SS 
or any other autoimmune disease. They also 
excluded patients with a history of corneal 
refractive surgeries, head or neck radiation, 
chemotherapy, preexisting lymphoma, and 
patients taking a topical glaucoma medication. 
In terms of the definition of SS, they used clas-
sification criteria as developed by the American 
College of Rheumatology and the European 
League Against Rheumatism, noted Johnson.

Apart from completion of the questionnaire, 
subjects in the study also underwent an ocular 
surface examination, an unstimulated salivary 
flow rate test, and serological testing. A subset 

of subjects also underwent a labial salivary 
gland biopsy if indicated. 

Investigators found that the percent of 
positive subjects in specific immunoglobulin 
groups of SP IgA, PSP IgM, and CA-VI IgM was 
significantly higher in those with SS than in 
those without SS. 

“We had 25.4% in the absence of SS and 
61.1% in the presence of SS,” said Johnson, not-
ing the inclusion of autoantibodies SP IgA, PSP 
IgM, and CA-VI IgM demonstrated an improve-
ment in the performance of the previously de-
veloped algorithm. The study, however, must be 
conducted in a larger, more diverse population 
to ensure the generalizability of the screening 
method, Johnson noted.  

“Our study has some limitations,” she said. 
“Our sample size was small and only involved a 
single center with the majority of patients being 
older Caucasian females.” In the future, Johnson 
noted that investigators would like to include 
additional sites and a more diverse patient 
population to increase the generalizability of 
the screening tool. 

“Future studies may also involve the analysis 
of tear and saliva samples, which were collect-
ed during our study to further examine the 
presence of these autoantibodies and other 
biomarkers in patients with or without SS,” 
she said. 

Vatinee Y. Bunya, MD, MSCE
E: vatinee.bunya@pennmedicine.upenn.edu
Bunya is codirector of the Penn Dry Eye and 
Ocular Surface Center and associate professor of 
ophthalmology at the Hospital of the University of 
Pennsylvania. She did not indicate any proprietary 
interest in the subject matter.

Screening dry eye patients for 
Sjögren syndrome is no easy task
Investigators focus on data on novel antibodies that can improve results

 THE FULL ARTICLE, 
INCLUDING REFERENCES, 
CAN BE FOUND ONLINE

clinical diagnosis



device technology

20 Cutting-edge AdvancementsAUGUST 2021 

By Steven Silverstein, MD; 
Special to Ophthalmology Times®

Cataract and refractive surgeons with an eye 
toward growth understand that investment 
and creative thinking are the fertilizers of 
progress. Each practice faces its own cash 
flow, operational, and competitive challenges, 
and there is no one-size-fits-all approach to 
building a bigger and better practice for the 
future. Still, some general principles may 
be applied to many practice types. Consider 
applying any or all of the below concepts to 
your practice as you look to thrive in 2021 
and beyond. 

1 Fully staff your practice
Some practices try to take an 
incremental approach to staffing 

increases. Although hiring at a slow, even pace 

may seem like the least disruptive option, the 
truth is that it strangles your practice’s potential 
to grow and puts you at risk of being left behind 
by your competitors. Many practices are at or 
below staffing levels from the prepandemic age, 
yet patients are scheduling appointments with 
cataract and refractive surgeons at the highest 
rate in years. Without trained technicians, cler-
ical workers, and other support staff, a practice 
cannot increase its patient volume. 

Some of the staff you hire may already be 
experienced, as they will come from other 
practices that cut staff or shut down during 
the pandemic. Others will require training. 
Regardless of their skill set and work history, 
the staff you hire and train now will allow you 
to increase your clinical and surgical capacity 
in the future. That means a better experience 
for your patients and more realized revenue 
for your practice. 

2 Develop new revenue 
streams 
Offering new products and 

services is a reliable way to maximize the 
potential of a well-run practice. The startup 
costs of new offerings vary. After estimating 
your return on investment, you can calculate 
how long it will take for your investment to 
realize a profit.

Nonsurgical investments may be appropri-
ate for some practices. The addition of allergy 
testing, for example, allows new revenue to 
flow into the practice while also offering your 
patients the chance to learn about proactively 
treating ocular allergies during certain times 
of the year or in certain situations. The addi-
tion of aesthetics into a practice may appeal 
to patients who have already considered pre-
mium offerings. Including an optical dispen-
sary in your clinic provides patients and their 

Four tips for proactive  
practice growth 
Taking control of a practice’s future with investment, creative thinking

Dexycu (blue 
circle) is 
administered 
at the end of 
cataract surgery 
and can be 
visualized by the 
surgeon. 
(Image courtesy of 
Inder Paul Singh, MD)
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device technology

families convenient options for 
glasses or contact lenses.
Alternatively, new surgical offerings 

may allow your practice to reach more 
patients or enhance the premium aspects of 
your more personalized surgeries. If you want 
to expand your patient base, consider adding 
minimally invasive glaucoma surgery (MIGS) 
to your practice repertoire. Because nearly 
all MIGS procedures occur alongside cataract 
surgery, anterior segment surgeons are well 
suited to incorporate this new technology 
into their practice.

If you wish to enhance the personalized of-
ferings of your practice and build your repu-
tation as a cutting-edge surgeon, adding drug 
delivery technology such as dexamethasone 
intraocular suspension 9% (Dexycu, EyePoint 
Pharmaceuticals) could be wise (Figure 1). 
Administering Dexycu at the end of surgery 
eliminates concerns about patient adherence 
to the steroid drop regimen and provides, in 
my experience, quiet eyes on postoperative 
day 1 and week 1. All of this helps to opti-
mize the patient experience, which in turn 
leads to happy patients and possible future 
referrals. Any surgeon who is adding a new 
technology to reduce or eliminate postopera-
tive drops needs to be up-to-date on the latest 
information regarding those technologies. 

Reimbursement must 
also be top of mind. 
Luckily, in the case of al-

ternatives to drops for postoperative cataract 
treatment, the options on the market have 
favorable reimbursements. 

It should be noted that adding a new surgi-
cal option, like Dexycu for cataract surgery or 
iStent inject W (Glaukos) for MIGS, often does 
not often require a major capital investment 
from the practice, and could be a low-cost 
way to open up new revenue streams in the 
near- and long term. 

The investment of learning how to place a 
new premium IOL, for example, is time-based 
rather than cash-based. If you are willing to 
spend the extra time to expand your surgical 
offerings by learning how to use the latest 
technology, your practice will likely see a 
monetary return quickly. 

3 Give up 
telemedicine
During the COVID-19 

pandemic, many practices turned to 
telemedicine as a way to interact with 
patients. Although this may work for other 
specialties, it is not particularly conducive 
to ophthalmic practice. No diagnostic testing 
can be performed via telemedicine, and the 
frequent snags associated with telemedicine 
due to technology limitations and patients’ 
unfamiliarity with telecommunications often 
end up generating roadblocks to success 
rather than removing them. It is time to stress 
to your patients that telemedicine, while a 

pandemic necessity, is not well-suited to their 
needs. Get your patients back in the office. 

4 Reevaluate the space  
Some practices see the capacity 
for growth limited by architectur-

al realties. You can only fit so many diagnostic 
platforms in a single room, after all. Still, it 
may be time to reassess the strategy of your 
office’s layout as you commit to growing within 
the confines of your existing space.

Can a room that was formerly used as a 
catch-all for miscellaneous equipment be 
transformed into a space for technicians to 
capture patient imaging data? Could a more 
intentional patient journey through your prac-
tice lead to more efficient patient visits, and 
therefore more appointments per day? Ques-
tions like these require creative answers, and 
you may find yourself surprised at how small 
adjustments can have outsize consequences. 

Which growth strategy  
is right for you?  
The above suggestions are not an exhaustive 
list of ways to fortify and expand your prac-
tice. Still, you might find them useful as you 
assess your future. Each surgeon is the expert 
in their practice’s potential to flourish. As you 
plan the growth strategies that are right for 
you for the coming years, look at your prac-
tice from an objective perspective and decide 
which paths forward allow the cost-benefit 
ratio that is right for you. 

Steven Silverstein, MD
E: ssilverstein@silversteineyecenters.
com
Silverstein is a founding partner of Silverstein 

Eye Centers, in Kansas City, Missouri. He is 
also an assistant professor of ophthalmology 

at the University of Missouri Kansas City Medical 
School, and clinical professor of ophthalmology at 
Kansas City University of Medicine and Biosciences. 
He reports the following relevant financial disclo-
sures: Speaker and consultant for EyePoint.

TAKE-HOME: When looking at 
the growth potential of your 
practice, be objective and follow 
the path that offers the cost-
benefit ratio that is best for you.
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FIRST AND ONLY 
FDA-APPROVED TREATMENT 
FOR THYROID EYE DISEASE

TEPEZZA signifi cantly decreased proptosis, one 
of the most disfi guring symptoms of TED1,2,5,6

TEPEZZA and the HORIZON logo are trademarks owned by or licensed to Horizon. 
© 2021 Horizon Therapeutics plc P-TEP-00887-B 02/21

References: 1. TEPEZZA (teprotumumab-trbw) [prescribing information] Horizon. 2. Douglas RS, Kahaly GJ, Patel A, et al. Teprotumumab for the treatment of active thyroid eye disease. 
N Engl J Med. 2020;382(4):341-352. 3. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. N Engl J Med. 2017;376(18):1748-1761. 4. Smith TJ, Kahaly GJ,
Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. N Engl J Med. 2017;376(18)(suppl):1748-1761. https://www.nejm.org/doi/suppl/10.1056/NEJMoa1614949/suppl_fi le/
nejmoa1614949_appendix.pdf. 5. Data on File. Horizon, December 2019. 6. Bruscolini A, Sacchetti M, La Cava M, et al. Quality of life and neuropsychiatric disorders in patients with Graves’ 
orbitopathy: current concepts. Autoimmun Rev. 2018;17(7):639-643. 7. Data on File. Horizon, December 2020. 

TEPEZZA is proven to1-4:
  Decrease proptosis1

  Improve diplopia1

   Reduce orbital pain, redness, and swelling2,3

   Improve functional vision and patient appearance2,3

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

INDICATION

TEPEZZA is indicated for the treatment of Thyroid Eye Disease.

IMPORTANT SAFETY INFORMATION

Warnings and Precautions

Infusion Reactions: TEPEZZA may cause infusion reactions. Infusion reactions have been reported in approximately 4% of patients 
treated with TEPEZZA. Reported infusion reactions have usually been mild or moderate in severity. Signs and symptoms may 
include transient increases in blood pressure, feeling hot, tachycardia, dyspnea, headache, and muscular pain. Infusion reactions 
may occur during an infusion or within 1.5 hours after an infusion. In patients who experience an infusion reaction, consideration 
should be given to premedicating with an antihistamine, antipyretic, or corticosteroid and/or administering all subsequent infusions 
at a slower infusion rate.

Preexisting Infl ammatory Bowel Disease: TEPEZZA may cause an exacerbation of preexisting infl ammatory bowel disease (IBD). 
Monitor patients with IBD for fl are of disease. If IBD exacerbation is suspected, consider discontinuation of TEPEZZA.

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

Adverse Reactions

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

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

In the treatment of Thyroid Eye Disease (TED),

FIRST AND ONLY 
FDA-APPROVED TREATMENT 
FOR THYROID EYE DISEASE

SEE THE TEPEZZA DIFFERENCE7*

BASELINE
Proptosis: 19 mm OD, 20.5 mm OS

OD, oculus dexter; OS, oculus sinister.

WEEK 21: ON DAY OF 8TH INFUSION
Proptosis: 17 mm OD, 18 mm OS

* Real patient treated with TEPEZZA. Individual results may vary for patients 
treated with TEPEZZA.

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

vs83%
TEPEZZA

TEPEZZA (n=41)
P<0.001 at Week 24

10%
Placebo

Placebo (n=42)

Signifi cantly greater proptosis responder rate† (Study 2)1,2
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FIRST AND ONLY 
FDA-APPROVED TREATMENT 
FOR THYROID EYE DISEASE

TEPEZZA signifi cantly decreased proptosis, one 
of the most disfi guring symptoms of TED1,2,5,6

TEPEZZA and the HORIZON logo are trademarks owned by or licensed to Horizon. 
© 2021 Horizon Therapeutics plc P-TEP-00887-B 02/21

References: 1. TEPEZZA (teprotumumab-trbw) [prescribing information] Horizon. 2. Douglas RS, Kahaly GJ, Patel A, et al. Teprotumumab for the treatment of active thyroid eye disease. 
N Engl J Med. 2020;382(4):341-352. 3. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. N Engl J Med. 2017;376(18):1748-1761. 4. Smith TJ, Kahaly GJ,
Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. N Engl J Med. 2017;376(18)(suppl):1748-1761. https://www.nejm.org/doi/suppl/10.1056/NEJMoa1614949/suppl_fi le/
nejmoa1614949_appendix.pdf. 5. Data on File. Horizon, December 2019. 6. Bruscolini A, Sacchetti M, La Cava M, et al. Quality of life and neuropsychiatric disorders in patients with Graves’ 
orbitopathy: current concepts. Autoimmun Rev. 2018;17(7):639-643. 7. Data on File. Horizon, December 2020. 

TEPEZZA is proven to1-4:
  Decrease proptosis1

  Improve diplopia1

   Reduce orbital pain, redness, and swelling2,3

   Improve functional vision and patient appearance2,3

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

INDICATION

TEPEZZA is indicated for the treatment of Thyroid Eye Disease.

IMPORTANT SAFETY INFORMATION

Warnings and Precautions

Infusion Reactions: TEPEZZA may cause infusion reactions. Infusion reactions have been reported in approximately 4% of patients 
treated with TEPEZZA. Reported infusion reactions have usually been mild or moderate in severity. Signs and symptoms may 
include transient increases in blood pressure, feeling hot, tachycardia, dyspnea, headache, and muscular pain. Infusion reactions 
may occur during an infusion or within 1.5 hours after an infusion. In patients who experience an infusion reaction, consideration 
should be given to premedicating with an antihistamine, antipyretic, or corticosteroid and/or administering all subsequent infusions 
at a slower infusion rate.

Preexisting Infl ammatory Bowel Disease: TEPEZZA may cause an exacerbation of preexisting infl ammatory bowel disease (IBD). 
Monitor patients with IBD for fl are of disease. If IBD exacerbation is suspected, consider discontinuation of TEPEZZA.

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

Adverse Reactions

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

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

In the treatment of Thyroid Eye Disease (TED),

FIRST AND ONLY 
FDA-APPROVED TREATMENT 
FOR THYROID EYE DISEASE

SEE THE TEPEZZA DIFFERENCE7*

BASELINE
Proptosis: 19 mm OD, 20.5 mm OS

OD, oculus dexter; OS, oculus sinister.

WEEK 21: ON DAY OF 8TH INFUSION
Proptosis: 17 mm OD, 18 mm OS

* Real patient treated with TEPEZZA. Individual results may vary for patients 
treated with TEPEZZA.

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

vs83%
TEPEZZA

TEPEZZA (n=41)
P<0.001 at Week 24

10%
Placebo

Placebo (n=42)

Signifi cantly greater proptosis responder rate† (Study 2)1,2
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INDICATIONS AND USAGE
TEPEZZA is indicated for the treatment of  
Thyroid Eye Disease.
WARNINGS AND PRECAUTIONS
Infusion Reactions
TEPEZZA may cause infusion reactions. Infusion reactions 
have been reported in approximately 4% of patients treated 
with TEPEZZA. Signs and symptoms of infusion-related 
reactions include transient increases in blood pressure, 
feeling hot, tachycardia, dyspnea, headache and muscular 
pain. Infusion reactions may occur during any of the infusions 
or within 1.5 hours after an infusion. Reported infusion 
reactions are usually mild or moderate in severity and can 
usually be successfully managed with corticosteroids and 
antihistamines. In patients who experience an infusion 
reaction, consideration should be given to pre-medicating 
with an antihistamine, antipyretic, corticosteroid and/
or administering all subsequent infusions at a slower 
infusion rate.
Exacerbation of Preexisting Inflammatory Bowel Disease
TEPEZZA may cause an exacerbation of preexisting 
inflammatory bowel disease (IBD). Monitor patients with 
IBD for flare of disease. If IBD exacerbation is suspected, 
consider discontinuation of TEPEZZA.
Hyperglycemia
Hyperglycemia or increased blood glucose may occur in 
patients treated with TEPEZZA. In clinical trials, 10% of 
patients (two-thirds of whom had preexisting diabetes or 
impaired glucose tolerance) experienced hyperglycemia. 
Hyperglycemic events should be controlled with 
medications for glycemic control, if necessary.
Monitor patients for elevated blood glucose and symptoms 
of hyperglycemia while on treatment with TEPEZZA. 
Patients with preexisting diabetes should be under 
appropriate glycemic control before receiving TEPEZZA. 

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

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

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

Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates 
observed in practice.
The safety of TEPEZZA was evaluated in two randomized, 
double-masked, placebo-controlled clinical studies 
(Study 1 [NCT:01868997] and Study 2 [NCT:03298867]) 
consisting of 170 patients with Thyroid Eye Disease (84 
received TEPEZZA and 86 received placebo). Patients 
were treated with TEPEZZA (10 mg/kg for first infusion and 
20 mg/kg for the remaining 7 infusions) or placebo given 
as an intravenous infusion every 3 weeks for a total of 8 
infusions. The majority of patients completed 8 infusions 
(89% of TEPEZZA patients and 93% of placebo patients).
The most common adverse reactions (≥5%) that occurred 
at greater incidence in the TEPEZZA group than in the 
control group during the treatment period of Studies 1 
and 2 are summarized in Table 1.

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

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

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

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

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

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

For injection, for intravenous use

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

Adverse 
Reactions

TEPEZZA 
N=84 
N (%)

Placebo 
N=86 
N (%)

Muscle spasms 21 (25%) 6 (7%)
Nausea 14 (17%) 8 (9%)
Alopecia 11 (13%) 7 (8%)
Diarrhea 10 (12%) 7 (8%)
Fatiguea 10 (12%) 6 (7%)
Hyperglycemiab 8 (10%) 1 (1%)
Hearing impairmentc 8 (10%) 0
Dysgeusia 7 (8%) 0
Headache 7 (8%) 6 (7%)
Dry skin 7 (8%) 0
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By Lynda Charters; 
Reviewed by Brian Gilger, DVM, MS

Treating noninfectious uveitis can feel like a 
losing battle because the available treatments 
are self-limited because of their adverse effect 
profile. Establishing a single-dose treatment 
that can mediate long-term immunosuppres-
sion without hampering the patient with ad-
verse effects would fill an important treatment 
gap for these patients, according to Brian Gilg-
er, DVM, MS, a professor of ophthalmology at 
North Carolina State University in Raleigh. 

Gilger and colleagues conducted an animal 
study in rats to evaluate immunomodulatory 
gene therapy as a long-term treatment for 
noninfectious uveitis. They used intravitreal 
adeno-associated virus (AAV) gene therapy 
to test the effects of 2 immunomodulatory 
transgenes, HLA-G and equine IL10 (eqIL10), 
to treat a rat model of autoimmune uveitis 

Treatment-naive Lewis rats received either 

1 intravitreal injection of 3 uL of saline 
(control) or AAV particles harboring codon-op-
timized cDNA encoding HLA-G1 and HLA-G5 
or eqIL10 (1e9-1e10 vg) 7 days before autoim-
mune uveitis was induced. 

The animals were then examined daily for 
14 days to evaluate the effect of treatment on 
the degree of inflammation and to measure 
the aqueous humor cell counts. 

In response to the intravitreal injections, 
from days 10 to 14 after the injections, the 
investigators observed a significant (P < .05) re-
duction in the autoimmune uveitis scores and 
the numbers of aqueous humor cells in the 
eyes that received active treatment versus con-
trol eyes treated with a saline injection. The 
histologic inflammatory scores also decreased 
significantly (P < .05) in the active-treatment 
eyes compared with the controls.  

The results of vector genome biodistribution 
studies indicated that the AAV vector genomes 

remained in the ocular tissues; however, a very 
low neutralizing antibody response was elicit-
ed against the AAV capsid, Gilger reported. 

Based on their results, the investigators con-
cluded that 1 intravitreal injection of an AAV 
encoding an immunosuppressive transgene, 
either HLA-G or eqIL10, significantly reduced 
the clinical and histologic inflammation in a 
well-established model of autoimmune uveitis. 
They believe that the current results warrant 
further study of intravitreal delivery of AAV 
gene therapy for a single-dose treatment of 
noninfectious uveitis. 

Brian Gilger, DVM, MS 
E: bgilger@ncsu.edu
The article was adapted from Gilger’s presentation 
at the American Society of Gene & Cell Therapy 
2021 Virtual Annual Meeting. Gilger is a cofounder 
of Bedrock Therapeutics and serves as a consultant 
to and speaker for the company, from which he 
receives honorarium.  

TAKE-HOME:  
Investigators have found 

that 1 intravitreal injection 
of an adeno-associated 

 virus  encoding an 
immunosuppressive 

transgene, either HLA-G or 
eqIL-10, reduced the clinical 

and histologic inflammation 
in a well-established model 

of autoimmune uveitis.

AAV gene therapy targets  
autoimmune uveitis 
Study examines immunomodulatory  
therapy as a potential long-term  
treatment option
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gene therapy

Gene therapies are explored as 
potential treatment for retinal diseases
Development of new animal model enhances study of potential mutations

By Lynda Charters; 
Reviewed by Elif Ozgecan Sahin, MS

Retinal degenerative diseases are a major 
cause of visual impairment and blindness in 
humans. The retinal degenerative processes 
that result from genetic mutations generally 
affect the retinal pigment epithelium (RPE) 
and retina. The development of a new animal 
model for gene therapy may make studying 
these genetic mutations easier.

With the development of hypoxia, the 
photoreceptors progressively apoptose, and 
metabolic changes in the retina develop. 
Microglial cells that are activated by the dead 
photoreceptors can alter their location in the 
retinal tissue, resulting in further photorecep-
tor degeneration due to the release of proin-
flammatory cytokines. 

Elif Ozgecan Sahin, MS, under the supervi-
sion of Salih Sanlioglu, VMD, PhD, from the 
Department of Gene and Cell Therapy at Ak-
deniz University in Antalya, Turkey, explained 
during a presentation at the American Society 

of Gene & Cell Therapy 2021 Virtual Annual 
Meeting that because the type of mutation 
present controls the photoreceptor degener-
ation, the pathologies seen in the hereditary 
retinal dystrophies are similar. 

Realization of this similarity sparked the 
need for development of a new animal model 
of retinal degeneration that exhibits the 
pathologies seen in all the inherited retinal 
dystrophies, she said.

The investigators then set out to create an 
in vitro retinal degeneration model by treating 
ARPE-19 cells with cobalt chloride (CoCl

2
), 

an agent that triggers hypoxia. Western blot 
analysis confirmed the hypoxia and degen-
eration using antibodies against HIF1A. The 
next step then was generation of hypoxia 
in vivo by injecting CoCl

2
 intravitreally into 

Wistar rats.
Sahin pointed out that evaluation of their 

efforts via hematoxylin and eosin staining 
and TUNEL assay results “indicated that 
progressive retinal degeneration initiated 
in the outer segment of the photoreceptors 

and then further extended into the other 
retinal layers over time.” Changes began to be 
observed in the first 48 hours following the 
CoCl2 injection.

She also reported that the CoCl2 activated 
microglia cells that were visualized by CD68 
immune staining; the cells were scattered 
throughout the retinal layers. 

“All these results indicate that this chemical 
agent–induced animal model can be used 
successfully for gene therapy studies targeting 
retinal degeneration,” she concluded. 

Elif Ozgecan Sahin, MS
E: elifozgecansahin@gmail.com
This article is adapted from Sahin’s 
presentation at the American Society 

of Gene & Cell Therapy 2021 Virtual 
Annual Meeting. She has no financial 

interest in this subject matter.

Salih Sanlioglu, VMD, PhD
E: ssanlioglu@icloud.com
Sanlioglu has no financial interest in 

this subject matter.

The first patient has been dosed 
in Nanoscope Therapeutics Inc’s 
phase 2b clinical trial of MCO-010, an 
ambient-light activatable optogenetic 
monotherapy to restore vision in pa-
tients with retinitis pigmentosa (RP).

“The results from our phase 2b trial 
may provide the basis for consider-
ation by the FDA for accelerated ap-
proval of MCO-010 for the treatment of 
RP,” said Sulagna Bhattacharya, CEO 

of Nanoscope, in a statement. 
The company said its optogenetics 

therapy uses an intravitreally delivered 
proprietary adeno-associated virus 2 
vector to deliver culti-Characteristic 
opsin (MCO) genes into retinal cells, 
where they express polychromatic 
opsins enabling vision in different 
color environments. This mutation-in-
dependent gene therapy involves 
a single injection through the eye 

administered in the office.
Based on preliminary evidence 

from the company's phase 1/2a study, 
MCO-010 is potentially applicable not 
only for RP but other degenerative 
diseases of the eye irrespective of 
gene mutations. 

MCO-010 has received orphan drug 
designations for RP and Stargardt 
disease from the FDA.

The phase 2b trial (NCT04945772) 

will include 27 participants in a ran-
domly assigned, double-blinded, sh-
am-controlled, multi-center trial in the 
US, enrolling patients with advanced 
RP.  The treatment will involve a single 
intravitreal injection of MCO-010 or 
sham to confirm safety, tolerability, 
and efficacy in improving patients' 
vision and visual function.

The study is expected to complete 
enrollment by the end of the year with 
12-month results available by the end 
of 2022. 

First patient dosed in optogenetic Gene therapy trial
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imaging

Swept-source OCT imaging 
assists dry AMD treatment 
Option detects treatment-naive nonexudative macular neovascularization in 
eyes with dry age-related macular degeneration

By Cheryl Guttman Krader, BS Pharm; 
Reviewed by Philip J. Rosenfeld, MD, PhD

Treatment-naive nonexudative macular neovas-
cularization (MNV) is now recognized as a state 
of age-related macular degeneration (AMD) that 
can be accurately detected with swept-source 
optical coherence tomography angiography 
(SS-OCTA). Although nonexudative MNV is 
asymptomatic, it is important to identify these 
lesions because they seem to be a precursor for 
the development of exudative disease, accord-
ing to Philip J. Rosenfeld, MD, PhD.

Rosenfeld discussed the detection, natural 
history, and management of treatment-naive 
MNV in a presentation at the 2021 Ohio Oph-
thalmological Society Virtual Annual Meeting.

“A double-layer sign (DLS) or shallow, 
irregular retinal pigment epithelial eleva-
tion (SIRE) on the structural OCT B-scan is a 
characteristic feature of these lesions,” said 
Rosenfeld, a professor of ophthalmology at 
Bascom Palmer Eye Institute at the University 
of Miami Miller School of Medicine in Florida. 
“Finding these lesions in eyes with dry AMD 
is important because they have a high risk 
of conversion to exudative AMD. So far, we 
have not been able to predict which eyes 
are likely to progress to exudation based on 
anatomic changes. Therefore, close follow-up 
and at-home monitoring [are] crucial in these 
patients to prevent vision loss.”

Rosenfeld highlighted his message about 
monitoring with a case history involving a 
patient who presented in January 2020 with 
large drusen and 20/40 visual acuity (VA) OU. 
Routine SS-OCT showed structural elevation of 
the retinal pigment epithelium (RPE) consistent 
with drusen in the right eye but no evidence 
of exudation. Nonexudative MNV was detect-
ed with SS-OCTA imaging, where the areas 

of confluent drusen corresponded to a DLS 
seen on individual B-scans. Segmentation 
of RPE-Bruch’s membrane on the SS-OCTA 
angiographic flow map showed the patient had 
3 independent neovascular complexes.

The patient was counseled to return for 
follow-up in March 2020, but because of the 
COVID-19 pandemic, she canceled that ap-
pointment. A rescheduled visit in April was also 
canceled. In May, 4 months after her January 
appointment, she presented to the emergen-
cy department because of sudden vision loss 
in the right eye. Examination showed count 
fingers VA and identified a massive submacular 
hemorrhage along with exudation.

“This situation could have been prevented by 
home monitoring and even better by home OCT 
monitoring that could have showed exuda-
tion developing long before the hemorrhage 
occurred,” he said. 

Detecting MNV on OCTA
Rosenfeld credited the ability to detect MNV to 
the work by Ruikang Wang, PhD, of the Univer-
sity of Washington in Seattle, who developed 
an optical microangiography algorithm that 
enables flow detection in OCT images. Using 
specific segmentation strategies, clinicians 
can identify subclinical MNV lesions using a 
number of different slab configurations with 
different boundaries. For the purposes of his 
study, Rosenfeld used a slab that extended from 
the outer retina (OR) to the choriocapillaris (CC), 
which is termed the ORCC slab.  

Rosenfeld noted that the presence of sub-
clinical MNV had been described in the 1990s 
in eyes that had undergone indocyanine green 
angiography (ICGA). The ability to identify 
these lesions equally as well using noninvasive 
SS-OCTA imaging was demonstrated by Rosen-
feld and colleagues in a study of patients with 

asymptomatic, intermediate AMD in one eye 
and exudative NV AMD in the fellow eye.1

Subsequently, Rosenfeld and colleagues went 
on to investigate the prevalence and natural 
history of nonexudative MNV in dry AMD. For 
this study, they included patients with dry AMD 
in one eye and a fellow eye with exudative 
AMD. In the eyes with dry AMD, they found a 
14-fold increased risk of developing exudation 
within 2 years among eyes with nonexudative 
MNV compared with eyes that did not have 
subclinical MNV.2 

Overall, if the fellow eye had exudative AMD, 
the prevalence of a nonexudative MNV in an 
eye with dry AMD was 13%. The prevalence 
was similar in eyes with either intermediate 
AMD or geographic atrophy. 

Follow-up of eyes with nonexudative MNV 
showed that the lesions can grow without 
becoming exudative. Anti-VEGF treatment 
was administered when symptomatic fluid 
developed associated with a decrease in vision, 
and the treatment was effective in resolving 
the fluid and improving VA, but there were no 
obvious effects on lesion morphology for type 1 
MNV, which comprised 93% of the lesions.

Search for anatomic changes that 
predict exudation
Studies conducted to find possible biomarkers 
to predict exudative conversion have so far 
shown no association with size or growth of 
the MNV prior to exudation or with changes 
in volume of pigment epithelial detachments 
associated with the MNV prior to exudation, 
choriocapillaris flow deficits, or the surrounding 
choroidal vasculature.3

“Additional potential predictors we are 
looking at include flow velocity within the MNV 
or in the choriocapillaris around the MNV and 
changes in choroidal blood flow,” he noted.
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Rosenfeld explained that in the phase 2 
FILLY study investigating pegcetacoplan for the 
treatment of geographic atrophy, the adverse 
event analysis showed that new-onset exuda-
tion developed in a dose-dependent fashion, oc-
curring in 21% of eyes treated monthly with the 
investigational agent, in 9% of eyes receiving 
treatment every other month, and in only 1 eye 
(1.2%) in the sham-treated control group.4 

A post hoc review of images obtained at 
baseline showed the DLS was present in 73% of 
eyes that developed exudative AMD versus in 
32% that did not develop exudation.5 

“These eyes with the DLS had subclinical 

neovascularization, but we were not prepared 
to capture these eyes at baseline,” Rosenfeld 
explained. “Now, in the phase 3 trials investi-
gating pegcetacoplan, DLS at baseline is being 
identified, and these eyes are being followed 
carefully for the development of exudation that 
will be treated with anti-VEGF therapy.”

However, Rosenfeld added that the take-
home message from FILLY “is that the VA 
outcome was just as good in eyes that devel-
oped exudation compared to those that did not 
because they were treated promptly with and 
responded very well to anti-VEGF therapy.” 

Philip J. Rosenfeld, MD, PhD
E: prosenfeld@med.miami.edu
This article is based on Rosenfeld’s presentation 
at the 2021 Ohio Ophthalmological Society Virtual 
Annual Meeting. Rosenfeld receives research 
support from and is a consultant to Carl Zeiss 
Meditec and is chairman of the steering committee 
of the Advanced Retina Imaging Network, which is 
a global consortium of clinical researchers and the 
Zeiss Medical Technology business group.

Ultra-widefield imaging improves 
line of sight in KPro patients
Scanning laser ophthalmoscopy offers improved view of posterior segment

By Lynda Charters; 
Reviewed by William R. Bloom and 
Colleen M. Cebulla, MD, PhD
The posterior segment is not readily visible in 
patients implanted with a Boston type I and II 
keratoprosthesis (KPro, Massachusetts Eye and 
Ear) when using standard fundus examination 
and photography. 

However, ultra-widefield imaging scanning 
laser ophthalmoscopy seems to have remedied 
this and facilitates noninvasive monitoring of 
pathologies in the retina and optic nerve, ac-
cording to William Bloom and Colleen Cebulla, 
MD, PhD, both of the Department of Ophthal-
mology and Visual Sciences at The Ohio State 
University Wexner Medical Center in Columbus.

The investigators conducted a retrospective 
chart review of 15 eyes of 14 patients who 
received either the Boston type I (n = 14 eyes) 
or II (n = 1 eye) KPro between 2009 and 2020 at 
the Wexner Medical Center. 

The Optos ultra-widefield imaging system 
was used during 35 patient visits. A single 
masked reader graded image quality as poor, 
fair, good, or very good. The images were as-

sessed for clinical pathologies of the retina and 
optic nerve. 

Image quality 
The image quality assessed was as follows: 1 
of 35 images (2.9%) was considered poor and 
provided no visualization of posterior segment 
structures; 34 of 35 images (97.1%) were as-
sessed as fair, good, or very good and provided 
at least some clinical utility.  

Images that were clinically useful were 
obtained in the presence of both KPro models. 
Both the optic nerve and the macula were 
visible in 33 of 35 images (94.3%). Clinical 
pathologies in the study eyes included glauco-
ma, macular degeneration, and repaired retinal 
detachment. In 4 eyes, ultra-widefield imaging 
was performed serially at multiple visits (range, 
3-9 individual visits), allowing for longitudinal 
follow-up (range, 3-46 months), Bloom said.

The investigators pointed out that images 
that were clinically useful were obtained de-
spite poor visual acuity. 

“This ability allowed for longitudinal monitor-
ing of insidious ocular clinical pathology, such 

as age-related macular degeneration and glau-
coma,” the investigators wrote. “The ultra-wide-
field imaging provided clinically meaningful 
visualization of the optic nerve and anterior 
retina in most patients.”

The investigators also noted that in the pres-
ence of a retroprosthetic membrane the image 
quality was affected and it was difficult to image 
the anterior retina in all 4 quadrants simulta-
neously. Based on the results, ultra-widefield 
imaging was considered to be valuable because 
it can be performed rapidly and reliably to 
image the posterior segment compared with 
the standard technologies. 

William R. Bloom 
E: William.Bloom@osumc.edu
This article is adapted from Bloom’s presentation at 
the Association for Research in Vision and Ophthal-
mology 2021 annual meeting held virtually in May. 
He has no financial interest in this subject matter.

Colleen M. Cebulla, MD, PhD
E: colleen.cebulla@osumc.edu
Cebulla has no financial interest in this subject 
matter.
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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.
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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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patients with Wet AMD who maintained vision, defined as losing <15 letters of visual acuity at Week 52, compared with baseline.1
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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.
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NEW HORIZONS IN IOL TECHNOLOGY
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By Cheryl Guttman Krader, BS Pharm; 
Reviewed by Eric D. Donnenfeld, MD  

The Tecnis Synergy and Tecnis Synergy Toric 
II IOLs (Johnson & Johnson Vision) received 
FDA clearance in early May 2021 and are now 
commercially available in the United States. 

As an early adopter of these new implants, 
which are designed to provide a continuous 
range of vision, Eric D. Donnenfeld, MD, said 
that he is extremely pleased with the outcomes 
he has achieved during his initial experience. 

“The optic of the Synergy IOLs is very inter-
esting, as it combines trifocal and extended 
depth-of-focus [EDOF] designs and brings the 
benefits of both technologies to give patients a 
full range of quality vision,” he said. “In particu-
lar, the Synergy IOLs stand out for providing an 
improved level of near vision.” 

Overall, Donnenfeld said the IOLs seem to 
give the highest likelihood of achieving spec-
tacle independence of any currently available 
presbyopia-correcting IOLs. 

“I have had the opportunity to use the Syn-
ergy IOLs for about 1 month, and I am looking 
forward to gaining more experience and seeing 
the outcomes in a larger group of patients and 
after longer follow-up,” he said. 

Functional performance
The near vision benefit of the Synergy IOLs is 
particularly impressive, according to Donnen-
feld, founding partner of Ophthalmic Consul-
tants of Long Island and Ophthalmic Consul-
tants of Connecticut, Garden City, New York, 
and clinical professor of ophthalmology at New 
York University Medical Center, New York.

“Patients [in whom] I have implanted the 
Synergy IOL are reading J1 effortlessly, even in 

situations with moderate lighting,” he noted. 
“Achieving that level of near vision with other 
IOLs usually requires an abundance of light.”

Distance vision with the Synergy IOL is 
comparable to that of trifocal IOLs, and with the 
Synergy IOL there is no drop-off in visual acuity 
or quality in the intermediate range.

“Patients implanted with the Synergy IOL 
have experienced no problems with driving nor 
concerns with driving at night,” Donnenfeld said. 
“They still may notice some halos around lights, 
which would be expected with any diffractive 
trifocal design, but the halos are not bothersome. 
I have not had any patient complain.”

The novel optic design of the Synergy IOL 
also seems to explain another interesting feature 
of the lens that sets it apart from other IOLs. 

“Results from bench testing showed that 
contrast sensitivity performance was better 
with a large aperture and dim illumination than 
in bright light with a smaller aperture size,” 
Donnenfeld explained.

The Synergy IOLs incorporate technologies 
for violet light–filtering and chromatic aberra-
tion improvement that may reduce dysphotop-
sias and improve contrast and visual clarity. 

Donnenfeld observed that the features of the 
Tecnis Synergy IOL optic suggest that the visual 
outcome should be forgiving to small amounts 
of decentration or residual refractive error. 

Familiar features
The Tecnis Synergy IOLs are made of the same 
hydrophobic acrylic material found in other 
Tecnis lenses and have the same A-constant 
as the Tecnis monofocal (ZCB00) and Tecnis 
Eyhance IOLs.

“The Tecnis IOL hydrophobic acrylic material 
is glistening free and provides crisp quality 

vision," Donnenfeld said.
Donnenfeld said he expects that the Tecnis 

Synergy IOLs will be an extremely valuable 
addition to existing presbyopia-correcting IOL 
options. He noted he has also been very happy 
with the Tecnis Eyhance IOL (Johnson & John-
son Vision) and the AcrySof Vivity IQ (Alcon) 
IOLs that are now available.

“Both of these IOLs give patients some im-
proved near vision without compromising the 
quality of distance vision because there is no 
loss of contrast at distance,” he said. 

Donnenfeld said he is still fastidious about se-
lecting appropriate candidates for a trifocal IOL. 

“I am very comfortable recommending the 
Synergy IOL to a broader pool of patients, but 
at the same time, I am still very careful about 
evaluating patients for conditions that can 
affect the outcome, such as significant dry eye 
disease and macular pathology,” he explained. 

Trifocal and EDOF IOLs available in Europe 
are expected to enter the US market. However, 
the next big advance in presbyopia-correcting 
IOLs will come with the approval of an accom-
modating IOL, Donnenfeld said. The Juvene 
(LensGen) may begin investigation in a phase 3 
trial in 2021. 

“I had the opportunity to implant this flu-
id-optic IOL in Mexico and was impressed by 
the quality of vision it provides,” he concluded. 
The Juvene IOL gives true spectacle indepen-
dence without light splitting. It offers the range 
of vision of a trifocal IOL with the contrast 
sensitivity of a monofocal lens,” he said. 

Eric D. Donnenfeld, MD 
E: ericdonnenfeld@gmail.com
Donnenfeld is a consultant for Alcon, Johnson & 
Johnson, and LensGen.

Presbyopia-correcting IOL 
improves vision for patients

Early experience with next-generation lens engenders positive perception
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I
n recent years, progress in treatment options for patients 
with multiple myeloma (MM) has led to markedly improved 
survival.1,2 However, most patients with MM—a disease marked 
by accumulation of malignant plasma cells in the bone marrow—

have multiple relapses, followed by increasingly shorter remissions. In 
addition to complications that include renal insufficiency, anemia, and 
bone damage, MM can cause ocular sequelae. MM therapies may also 
be associated with ocular adverse events. Here are 3 things you should 
know about ocular toxicity in patients with relapsed/refractory  
multiple myeloma.

1 MM and treatment effects may 
create need for eye care.

Most reports of ocular complications in patients 
with MM have described proptosis, although cases of 

unilateral vision loss, macular detachment and retinal hemorrhage, 
optic nerve compression, and excessive tear production have also been 
reported in these patients.3

Patients with MM are commonly treated with proteasome inhibi-
tors (eg, bortezomib), immunomodulators (eg, thalidomide, lenalido-
mide), and steroids (eg, dexamethasone, prednisolone).2 A 2015 paper 
described 24 reports of chalazia that developed in patients approxi-
mately 3 months, on average, after initiating bortezomib therapy.4 In all 
cases, chalazia improved or resolved upon discontinuation of borte-
zomib. The authors hypothesized that systemic inflammation related 
to bortezomib-induced release of proinflammatory cytokines was a 
key factor in these cases. In addition, cutaneous reactions are a known 
adverse event associated with bortezomib, and meibomian glands and 
skin may share molecular targets of bortezomib.4,5 

The antibody-drug conjugate (ADC) belantamab mafodotin, 
approved for adults with relapsed/refractory MM who have received at 
least 4 prior therapies (including an anti-CD38 monoclonal antibody, 
a proteasome inhibitor, and an immunomodulator), is associated with 
ocular toxicity that restricts its availability through a Risk Evaluation 
and Mitigation Strategy (REMS) program.6 

2 Keratopathy is common, often 
reversible with newer ADC.

Belantamab mafodotin received accelerated approval 
based on the open-label, phase 2 DREAMM-2 trial, 

in which adults (n = 196) received infusions of a lower or higher dose 

every 3 weeks until disease progression or unacceptable toxicity oc-
curred.7,8 Dose delays or reductions were allowed in cases of toxicity. 
Grade 1 to 2 keratopathy or corneal epithelial changes occurred in 43% 
of the lower-dosage group, and grade 3 events were seen in 27%.8 Kera-
topathy led to dose reductions in approximately one-quarter of patients 
and dose delays in nearly half.

An analysis of patients who received the lower dosage—2.5 mg/
kg, which became the approved recommended dosage—found that 
microcyst-like epithelial changes (MECs) of any grade occurred in 72% 
of patients.9 

These appeared as bilateral diffuse lesions on slit-lamp microscopy 
and showed hyperreflective material on in vivo confocal microscopy. 
The median time to onset was 37 days, and more patients developed 
MECs with each therapy administration. Most patients with MECs 
(72%) had symptoms including blurred vision, dry eye, and/or de-
crease in best-corrected visual acuity (BCVA) of ≥2 lines. However, 
MECs could be managed by changing the belantamab dose (delays or 
reductions) and generally resolved following completion of belantamab 
treatment.

Belantamab is thought to enter corneal epithelial cells in the basal 
layer, initiating apoptosis of the cells. Migration of these cells centrally 
toward the visual axis can cause blurring and decreased BCVA. 
Gradually, the affected cells are replaced by new epithelial cells.9

3 Monitoring, supportive care advised 
for managing ocular adverse events.

Farooq et al recommend the following approach for 
management of belantamab mafodotin–related ocular 

adverse events in patients with relapsed/refractory MM, with eye-care 
providers working in conjunction with the treating hematologist/on-
cologist:9

 ❚ Grade 1 findings on the Keratopathy and Visual Acuity (KVA) scale (mild superfi-
cial keratopathy/1-line decrease in Snellen visual acuity): Continue belantamab 
at current dose

 ❚ Grade 2 findings (moderate superficial keratopathy/2- to 3-line decrease in 
BCVA but Snellen visual acuity not worse than 20/200): Withhold treatment 
until corneal findings and BCVA improve to Grade 1 or better, then resume at 
same dose

 ❚ Grade 3 findings (severe superficial keratopathy/>3-line decrease in BCVA but 
Snellen visual acuity not worse than 20/200): Withhold treatment until corneal 
findings and BCVA improve to Grade 1 or better, then resume at reduced dose 

 ❚ Grade 4 findings (corneal epithelial defect/Snellen visual acuity worse than 
20/200): Consider discontinuing treatment, with potential resumption at 
reduced dose if patient improves to Grade 1 or better.

CONTINUING MEDICAL EDUCATION
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 ɋ proptosis 
 ɋ macular detachment 
 ɋ optic nerve compression 
 ɋ vision loss

Complications 
seen in MM 
include:

 of patients in DREAMM-2 on 
approved dosage had specific 
corneal epithelial changes
 of this group had symptoms 
such as blurred vision, dry 
eye, or BCVA decrease

72%
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Any belantamab dosage modification should 
be based on the eye-care clinician’s report of the 
worst corneal examination finding or visual acuity 

change in the worst affected eye. The authors also 
recommend slit-lamp microscopy and visual acuity 
examinations for patients using belantamab at base-

line, before each treatment cycle, and in the case of 
worsening symptoms. Preservative-free lubricant eye 
drops at least 4 times daily are recommended from 
initiation to end of treatment, and contact lens use 
should be avoided unless directed by the eye-care 
professional.9 In addition, during the DREAMM-2 
trial, patients were allowed to wear cooling eye masks 
at the start of infusion to potentially reduce the 
chance of ocular side effects.8
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1  Multiple myeloma may directly affect the eye in all of the following ways except which one? 

A. Orbital proptosis
B. Unilateral vision loss

C. Dry eye disease 
D. Macular detachment

2  The Keratopathy and Visual Acuity (KVA) scale is used to determine the belantamab mafodotin dose. Which of the following is the recommended change in 
dose for grade 1 keratopathy?

A. Consider treatment discontinuation
B. Continue treatment at the same dose 

C. Continue treatment at a reduced dose
D. Withhold dose until grade improves 

3  Supportive eye care for patients on belantamab mafodotin therapy includes all of the following except which one?

A. Avoid contact lenses
B. Prescribe vitamin A supplements 

C.	 Preservative-free	artificial	tears
D. Cooling eye mask during infusion

 

To learn more about this topic, including roles the ophthalmologist can play 
in providing multidisciplinary management of ocular toxicities in patients 
with relapsed/refractory multiple myeloma, go to gotoper.com/online-

cme-activities/oncology-consultations/oc-myeloma21ocular
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“It is incredibly important to use a team-based approach in the 
treatment of multiple myeloma patients. Close coordination 
and an open line of communication between the oncologist 
and the ophthalmologist is essential for early detection of the 
keratopathy, initiation of appropriate treatment to resolve 
keratopathy quickly, and reassurance for patients when these 
distressing symptoms occur.”   

—Shaily Shah, MD

https://www.gotoper.com/online-cme-activities/oncology-consultations/oc-myeloma21ocular
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Despite successful rhegmatogenous retinal 
detachment (RRD) repair, there is a degree of 
variability in long-term visual recovery. To date, 
a number of factors are predictive of poor visual 
outcomes, including baseline visual acuity, mac-
ular involvement, height and duration of macular 
detachment, and timing of the surgical repair. 

Preoperative outer retinal corrugations and 
intraretinal cystic cavities may be manifestations 
of chronicity and indicate more severe photore-
ceptor damage at the time of detachment. 

On structural en face and cross-sectional 
SD-OCT, presence of ORFs as hyperreflective 
curvilinear or oblique lines that project above the 
retinal pigment epithelium has been described 
as the “jumping fish” sign. 

The purpose of the study is to explore the 
association of early outer retinal pathology 
after macula-off RRD on structural en face and 
cross-sectional SD-OCT images with long-term 
postoperative retinal microstructural changes 
and functional outcomes. Patients enrolled in the 
PIVOT trial (NCT01639209) had a primary mac-
ula-off RRD with a single retinal break or group 
of breaks within 1 clock hour in detached retina 
(above the 8 and 4 o’clock meridians) associated 
with any number, location, and size of breaks or 
lattice degeneration in the attached retina.

Methods
The PIVOT trial compared long-term outcomes 
of RRD repair in patients undergoing pneumatic 

retinopexy (PnR) versus pars plana vitrectomy 
(PPV). Patients were followed for up to 1 year 
with standard study visits at 1 month, 3 months, 
6 months, and 12 months. 

Five-line raster and macular-cube scans in the 
horizontal meridian performed for each eye with 
SD-OCT (Cirrus high-definition [HD] OCT; Carl 
Zeiss Meditec) were reviewed and graded using 
Cirrus HD-OCT analysis software. Preoperative 
outer retinal corrugations, intraretinal cystic 
cavities, and subretinal fluid (SRF) height were 
documented. Integrity of the outer retinal layers 
were assessed at 6 and 12 months by 2 graders. 
En face images were manually segmented with 
slabs at a thickness of 35 to 65 µm and positioned 
between the outer nuclear layer and the EZ. 

The presence of the “jumping fish” sign on dy-
namic-video SD-OCT imaging through the ORFs 
at 1, 3, 6, and 12 months was documented. Visu-
al acuity was assessed at baseline using the Snel-
len chart and at 3, 6, and 12-month follow-up 
using Early Treatment Diabetic Retinopathy 
Study (ETDRS) letters. Mean vertical and horizon-
tal metamorphopsia scores were assessed using 
M-charts scores at 12-month follow-up. 

Tests of association were done using the 
chi-square test and t-tests for categorical and 
continuous data, when the data were normally 
distributed. The Mann-Whitney U test was used 
for continuous data not normally distributed. For 
categorical analyses, the Fisher’s exact test was 
used when cell counts were below 5. 

Results
Eighty-eight eyes with macula-off RRD from 88 
patients (median age, 62 years; interquartile 
range [IQR], 57-67) were used for this study. Fifty 
percent of cases had been randomized to PnR 
and 50% to PPV for RRD repair. The median 
duration of visual symptoms from onset to RRD 
repair was 95 hours (IQR, 38-478) and was sig-
nificantly longer in eyes with presence of outer 
retinal corrugations (P = .001). The presence 
of preoperative outer retinal corrugations was 
associated with lower baseline visual acuity (P = 
.021). Eyes with preoperative SRF height of more 
than 500 m were more likely to have outer reti-
nal corrugations (P < .001) and intraretinal cystic 
cavities (P = .001). 

Regarding visual outcomes, the median 
ETDRS and metamorphopsia scores at 12-month 
follow-ups were 77 (IQR, 71-83) and 0.15 (IQR, 
0-0.28), respectively. Adjusting for lens status, 
larger SRF height was associated with lower 
ETDRS at 3- and 6-month follow-ups (P values = 
.011). Furthermore, eyes with retinal corrugations 
at baseline had higher metamorphopsia scores 
at 12 months (P = .013). The presence of ORFs as 
the “jumping fish” sign was detected in 47% of 
eyes at 1 month postoperatively. Detectable ORFs 
decreased to 19%, 8%, and 3% at subsequent 3-, 
6- and 12-month follow-ups, respectively. 

The presence of ORFs at 3 months was 
associated with interruptions in ELM and IZ on 
cross-sectional SD-OCT scans at 6 months (P = 
.024). Persistent ORFs at 6 months were sugges-
tive of a lower ETDRS (r = –0.35; P < .004) and 
increased chance of having any metamorphopsia 
at 12 months (r = 0.27; P = .032).

Conclusions
The primary baseline feature indicative of lower 
ETDRS post macula-off RRD repair is presence 
of SRF height more than 500 µm. Preoperative 
outer retinal corrugations are also suggestive of 
detachment chronicity and postoperative meta-
morphopsia. Prevalence of the “jumping fish” 
sign decreases during the 12-month period post-
operatively. However, persistent ORFs beyond 3 
months are associated with interruptions in outer 
retinal layers and decreased long-term functional 
recovery. These early outer retinal findings on en 
face and cross-sectional OCT may serve as useful 
biomarkers for long-term visual prognosis. 

Early outer retinal 
findings on en face and 
cross-sectional OCT 
Rhegmatogenous retinal detachment studied 
By Tina Felfeli, MD, PhD(c)

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.
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“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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space to share 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:
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

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

https://www.dryeyemask.com
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.

http://www.sanfordhealth.org/physician-opportunities/openings
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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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OPHTHALMOLOGY TIMES® (Print ISSN 0193-032X, Digital 
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Media Healthcare LLC,  
2 Clarke Drive, Suite 100 Cranbury, NJ 08512. Subscription 
rates: $227 for one year in the United States & Posses-
sions, Canada and Mexico; all other countries $298 for one 
year. Pricing includes air-expedited service. Single copies 
(prepaid only): $13 in the United States & Possessions, 
Canada and Mexico; $20 all other countries. Back issues, if 
available are $25 in the U.S. $ Possessions; $51 in Canada 
and Mexico; $55 in all other countries. Include $6.50 per 
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form or by any means, electronic or mechanical including by 
photocopy, recording, or information storage and retrieval 
without permission in writing from the publisher. Authoriza-
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NEXT ISSUE... Refractive Surgery Advances

VEGF and 
beyond: 
therapeutic 
targeting in 
retinal vascular 
disorders

Distinguishing 
between 
MS and  
neuromyelitis 
optica with 
optic disorders

Distinction 
between 
lamellar holes 
and macular 
pseudoholes 

Check out more retina content in our 
newly launched sister publication or 
at ModernRetina.com

Artwork by Jon Carter

https://www.modernretina.com
https://hcp.eylea.us


The Next Generation

 NEW Pentacam® AXL Wave
The first device to combine Scheimpflug Tomography with  
Axial Length + Total Wavefront + Refraction + Retroillumination

The new Pentacam® AXL Wave is a reliable partner for your refractive and cataract practice, creating the best prerequisites for surgery, 
based on pre-op metrics, and providing post-op measurements for reliable monitoring, in just one device ! With high-end hardware 
and software for optimum treatment and satisfied patients, the new Pentacam® AXL Wave makes no compromises on quality.

Toll free 888 - 519 - 5375
ads@oculususa.com www.pentacam.com/axl-wave

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

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

Please see the Full Prescribing Information for OMIDRIA at www.omidria.com/prescribinginformation.
You are encouraged to report Suspected Adverse Reactions to the FDA. 
Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.
References: 1. Omeros survey data on fi le. 2. OMIDRIA [package insert]. Seattle, WA: Omeros Corporation; 2017. 3. Al-Hashimi S, 
Donaldson K, Davidson R, et al; for ASCRS Refractive Cataract Surgery Subcommittee. Medical and surgical management of the 
small pupil during cataract surgery. J Cataract Refract Surg. 2018;44:1032-1041.

These cataract surgeons use OMIDRIA® 
(phenylephrine and ketorolac intraocular 
solution) 1% / 0.3% for less stress, pure 
success in their O.R. day1

What about you?
OMIDRIA helps your cataract surgery by inhibiting prostaglandin release to block 
inflammation and maintain iris tone, preventing miosis and reducing postoperative 
pain for your patients.2,3 Experience less stress in your O.R. day with OMIDRIA.1

OMEROS®, the OMEROS logo®, OMIDRIA®, and the OMIDRIA logo® 
are registered trademarks of Omeros Corporation.

© Omeros Corporation 2021, all rights reserved. US-OM-2100031
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 Experience less stress in your O.R. day with OMIDRIA.1

™™

OMIDRIA helps your cataract surgery by inhibiting prostaglandin release to block 
inflammation and maintain iris tone, preventing miosis and reducing postoperative 
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