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NOW APPROVED

SUSVIMO

The ﬁrst and only
continuous delivery
treatment for nAMD1

Not to scale.

For more information, visit SUSVIMO-HCP.com

INDICATION
SUSVIMO (ranibizumab injection) is indicated for the treatment
of patients with neovascular (wet) age-related macular
degeneration (AMD) who have previously responded to at least
2 intravitreal injections of a vascular endothelial growth factor
(VEGF) inhibitor medication.
IMPORTANT SAFETY INFORMATION
WARNING: ENDOPHTHALMITIS
The SUSVIMO implant has been associated with a 3-fold higher
rate of endophthalmitis than monthly intravitreal injections
of ranibizumab. In clinical trials, 2.0% of patients receiving an
implant experienced at least 1 episode of endophthalmitis.
CONTRAINDICATIONS
• Ocular or periocular infections
• Active intraocular inﬂammation
• Hypersensitivity
WARNINGS AND PRECAUTIONS
• The SUSVIMO implant and/or implant-related procedures
have been associated with endophthalmitis, rhegmatogenous
retinal detachment, implant dislocation, vitreous hemorrhage,
conjunctival retraction, conjunctival erosion, and conjunctival
bleb. Patients should be instructed to report signs or symptoms
that could be associated with these events without delay.
Additional surgical and/or medical management may be
required

© 2021 Genentech USA, Inc. All rights reserved.
M-US-00013658(v2.0) 10/21

• Vitreous hemorrhage:Temporarily discontinue
antithrombotic medication prior to the implant insertion
procedure to reduce the risk of vitreous hemorrhage.
Vitrectomy may be needed
• Postoperative decrease in visual acuity: A decrease in
visual acuity usually occurs over the ﬁrst 2 postoperative
months
ADVERSE REACTIONS
The most common adverse reactions were conjunctival
hemorrhage (72%), conjunctival hyperemia (26%), iritis
(23%), and eye pain (10%).
You may report side effects to the FDA at (800) FDA-1088
or www.fda.gov/medwatch. You may also report side
effects to Genentech at (888) 835-2555.
Please see Brief Summary of full SUSVIMO Prescribing
Information on adjacent page for additional Important
Safety Information, including BOXED WARNING.
REFERENCE
1. SUSVIMO [package insert]. South San Francisco, CA: Genentech, Inc; 2021.
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nAMD=neovascular (wet) age-related macular degeneration.
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SUSVIMOTM (ranibizumab injection) for intravitreal use via SUSVIMO ocular implant. This is a brief summary.
Before prescribing, please refer to the full Prescribing Information.

WARNING: ENDOPHTHALMITIS
The SUSVIMO implant has been associated with a 3-fold higher rate of endophthalmitis
than monthly intravitreal injections of ranibizumab. Many of these events were associated
with conjunctival retractions or erosions. Appropriate conjunctiva management and early
detection with surgical repair of conjunctival retractions or erosions may reduce the risk
of endophthalmitis. In clinical trials, 2.0% of patients receiving a ranibizumab implant
experienced at least one episode of endophthalmitis [see Contraindications (4.1), Warnings
and Precautions (5.1)].
1 INDICATIONS AND USAGE
SUSVIMO (ranibizumab injection) is indicated for the treatment of patients with Neovascular (wet)
Age-related Macular Degeneration (AMD) who have previously responded to at least two intravitreal
injections of a Vascular Endothelial Growth Factor (VEGF) inhibitor medication.
4

CONTRAINDICATIONS

4.1 Ocular or Periocular Infections
SUSVIMO (ranibizumab injection) is contraindicated in patients with ocular or periocular infections.
4.2 Active Intraocular Inflammation
SUSVIMO (ranibizumab injection) is contraindicated in patients with active intraocular inflammation.
4.3 Hypersensitivity
SUSVIMO (ranibizumab injection) is contraindicated in patients with known hypersensitivity to
ranibizumab products or any of the excipients in SUSVIMO (ranibizumab injection).
5 WARNINGS AND PRECAUTIONS
The SUSVIMO implant and/or implant-related procedures have been associated with endophthalmitis,
rhegmatogenous retinal detachment, implant dislocation, vitreous hemorrhage, conjunctival erosion,
conjunctival retraction, and conjunctival blebs. Patients should be instructed to report any signs or
symptoms that could be associated with these events without delay. In some cases, these events
can present asymptomatically. The implant and the tissue overlying the implant flange should be
monitored routinely following the implant insertion, and refill-exchange procedures to permit early
medical or surgical intervention as necessary. Special precautions need to be taken when handling
SUSVIMO components [see How Supplied/Storage and Handling (16.3)].

In clinical trials of SUSVIMO including extension phases, 5.9% (26/443) of patients receiving
SUSVIMO reported conjunctival bleb/conjunctival filtering bleb leak in the study eye. Strict adherence
to the scleral incision length, appropriate intraoperative handling of conjunctiva and Tenon’s capsule
to preserve tissue integrity and secure closure of peritomy, and proper seating of the refill needle
during refill-exchange procedures may reduce the risk of conjunctival bleb.

incomplete and/or irregular ossification of bones in the skull, vertebral column, and hindlimbs and
shortened supernumerary ribs were seen at a low incidence in fetuses from animals treated with 1
mg/eye of ranibizumab. The 1 mg/eye dose resulted in trough serum ranibizumab levels up to 41
times higher than observed human Cmax levels of SUSVIMO (ranibizumab injection) after treatment
of a single eye.

5.7 Postoperative Decrease in Visual Acuity
Visual acuity was decreased by 4 letters on average in the first postoperative month and 2
letters on average in the second postoperative month following initial implantation of SUSVIMO
[see Clinical studies (14)].

No skeletal abnormalities were seen at the lower dose of 0.125 mg/eye, a dose which resulted in
trough exposures similar to single eye treatment with SUSVIMO (ranibizumab injection) in humans. No
effect on the weight or structure of the placenta, maternal toxicity, or embryotoxicity was observed.

5.8 Air Bubbles Causing Improper Filling of the Implant
Minimize air bubbles within the implant reservoir as they may cause slower drug release. During the
initial fill procedure, if an air bubble is present, it must be no larger than 1/3 of the widest diameter of
the implant. If excess air is observed after initial fill, do not use the implant. During the refill-exchange
procedure, if excess air is present in the syringe and needle do not use the syringe and needle. If
excess air bubbles are observed after the refill-exchange procedure, consider repeating the refillexchange procedure.
5.9 Deflection of the Implant
Use caution when performing ophthalmic procedures that may cause deflection of the implant and
subsequent injury. For example, B-scan ophthalmic ultrasound, scleral depression, or gonioscopy.
6 ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the label:
•
•
•
•
•
•
•

6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in one clinical trial of a drug cannot be directly compared with rates in the clinical trials of
the same or another drug and may not reflect the rates observed in practice.
The data below (Table 2) reflect exposure of 248 patients with nAMD in the Archway study following
the SUSVIMO initial fill and implant insertion, refill, and implant removal (if necessary) procedures up
to Week 40. In this patient population the most common (≥ 10%) adverse reactions up to Week 40
were conjunctival hemorrhage (72%), conjunctival hyperemia (26%), iritis (23%), and eye pain (10%).
Table 2 Adverse Reactions in nAMD patients occurring in ≥ 4% of patients in the
SUSVIMO arm
Week 40
SUSVIMO
Intravitreal
n = 248
ranibizumab
Adverse Reactions
n = 167
Conjunctival hemorrhage
72%
6%
Conjunctival hyperemia
26%
2%
Iritis1
23%
0.6%
Eye pain
10%
5%
Vitreous floaters
9%
2%
2
Conjunctival bleb/ filtering bleb leak
9%
0
Foreign body sensation in eyes
7%
1%
Headache3
7%
2%

5.1 Endophthalmitis
In the active comparator period of controlled clinical trials, the ranibizumab implant has been
associated with a 3-fold higher rate of endophthalmitis than monthly intravitreal injections of
ranibizumab (1.7% in the SUSVIMO arm vs 0.5% in the intravitreal arm). When including extension
phases of clinical trials, 2.0% (11/555) of patients receiving the ranibizumab implant experienced an
episode of endophthalmitis. Reports occurred between days 5 and 853, with a median of 173 days.
Many, but not all, of the cases of endophthalmitis reported a preceding or concurrent conjunctival
retraction or erosion event.

Careful evaluation of the retinal periphery is recommended to be performed, and any suspected areas
of abnormal vitreo-retinal adhesion or retinal breaks should be treated before inserting the implant
in the eye.
5.3 Implant Dislocation
In clinical trials, the device has dislocated/subluxated into the vitreous cavity or has extended outside
the vitreous cavity into or beyond the subconjunctival space. Device dislocation requires urgent
surgical intervention. Strict adherence to the scleral incision length and appropriate targeting of the
pars plana during laser ablation may reduce the risk of implant dislocation.
5.4 Vitreous Hemorrhage
Vitreous hemorrhages may result in temporary vision loss. Vitrectomy may be needed in the case of a
non-clearing vitreous hemorrhage [see Dosage and Administration (2.9].
In clinical trials of SUSVIMO including extension phases, vitreous hemorrhages were reported in 5.2%
(23/443) of patients receiving SUSVIMO. The majority of these hemorrhages occurred within the
first post-operative month following surgical implantation and the majority of vitreous hemorrhages
resolved spontaneously. Patients on antithrombotic medication (e.g., oral anticoagulants,
aspirin, nonsteroidal anti-inflammatory drugs) may be at increased risk of vitreous hemorrhage.
Antithrombotic medications are recommended to be temporarily interrupted prior to the implant
insertion procedure. The SUSVIMO (ranibizumab injection) dose (refill-exchange) should be delayed
in the event of sight-threatening vitreous hemorrhage. The use of pars plana laser ablation and scleral
cauterization should be performed to reduce the risk of vitreous hemorrhage.
5.5 Conjunctival Erosion or Retraction
A conjunctival erosion is a full thickness degradation or breakdown of the conjunctiva in the area of the
implant flange. A conjunctival retraction is a recession or opening of the limbal and/or radial peritomy.
Conjunctival erosions or retractions have been associated with an increased risk of endophthalmitis,
especially if the implant becomes exposed. Surgical intervention (e.g., conjunctival/Tenon’s capsule
repair) is recommended to be performed in case of conjunctival erosion or retraction with or without
exposure of the implant flange.
In clinical trials of SUSVIMO including extension phases, 3.6% (16/443) of patients receiving
SUSVIMO reported conjunctival erosion and 1.6% (7/443) of patients receiving SUSVIMO reported
conjunctival retraction in the study eye.
Appropriate intraoperative handling of conjunctiva and Tenon’s capsule to preserve tissue integrity
and secure closure of peritomy while ensuring placement of sutures away from implant edge may
reduce the risk of conjunctival erosion or retraction. The implant and the tissue overlying the implant
flange should be monitored routinely following the implant insertion.
5.6 Conjunctival Bleb
A conjunctival bleb is an encapsulated elevation of the conjunctiva above the implant flange, which
may be secondary to subconjunctival thickening or fluid. Conjunctival blebs may require surgical
management to avoid further complications, especially if the implant septum is no longer identifiable
due to the conjunctival bleb.

6%
6%
5%
5%
4%
4%
4%

0
5%
2%
0
0
0.6%
0

Iritis includes: iritis, anterior chamber flare, and anterior chamber cell
Conjunctival bleb/filtering bleb leak includes: conjunctival bleb, conjunctival filtering bleb leak,
conjunctival cyst, subconjunctival cyst, and implant site cyst
3
Headache includes: headache and procedural headache
4
Corneal abrasion includes: corneal abrasion and vital dye staining cornea present.
1
2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immune response in patients treated with
ranibizumab including SUSVIMO. The detection of an immune response is highly dependent on the
sensitivity, specificity, and drug tolerance level of the assay. Additionally, the observed incidence of
antibody positivity in an assay may be influenced by several factors including assay methodology,
sample handling, timing of sample collection, concomitant medications, and underlying disease.
For these reasons, comparison of the incidence of antibodies in the study described below with the
incidence of antibodies in other studies or to other products may be misleading.
In previously treated nAMD patients, anti-ranibizumab antibodies were detected in 2.1% (5 of
243) of patients prior to insertion of the SUSVIMO implant. After the SUSVIMO implant insertion
and treatment, anti-ranibizumab antibodies developed in 12% (29 of 247) patients. No clinically
meaningful differences in the pharmacokinetics, efficacy, or safety in patients with treatmentemergent anti-ranibizumab antibodies were observed.
8

USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of SUSVIMO (ranibizumab injection) administration
in pregnant women. Administration of ranibizumab to pregnant monkeys throughout the period of
organogenesis resulted in a low incidence of skeletal abnormalities at intravitreal doses up to 41 times
the human exposure (based on serum levels following the recommended clinical dose). No skeletal
abnormalities were observed at serum trough levels similar to the human exposure after a single eye
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
ranibizumab can cause fetal harm when administered to a pregnant woman. Based on the anti-VEGF
mechanism of action for ranibizumab [see Clinical Pharmacology (12.1)], treatment with SUSVIMO
(ranibizumab injection) may pose a risk to human embryofetal development.
All pregnancies have a background risk of birth defects, loss, and 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 is 2%-4% and of
miscarriage is 15% – 20% of clinically recognized pregnancies.
Data
Animal Data
An embryo-fetal developmental toxicity study was performed on pregnant cynomolgus monkeys.
Pregnant animals received intravitreal injections of ranibizumab every 14 days starting on Day
20 of gestation, until Day 62 at doses of 0, 0.125, and 1 mg/eye. Skeletal abnormalities including

8.3 Females and Males of Reproductive Potential
Contraception
Females of reproductive potential should use effective contraception during treatment with SUSVIMO
(ranibizumab injection) and for at least 12 months after the last dose of SUSVIMO (ranibizumab injection).
Infertility
No studies on the effects of ranibizumab on fertility have been conducted and it is not known whether
ranibizumab can affect reproduction capacity. Based on the anti-VEGF mechanism of action for
ranibizumab, treatment with SUSVIMO (ranibizumab injection) may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and efficacy of SUSVIMO (ranibizumab injection) in pediatric patients have not been established.
8.5 Geriatric Use
In the Archway study, 90% (222 of 248) of the patients randomized to treatment with SUSVIMO were
≥ 65 years old and approximately 57% (141 of 248) were ≥ 75 years old. No notable difference in
treatment effect or safety was seen with increasing age.
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Advise patients on the following after the implant insertion procedure:
Positioning:
• Keep head above shoulder level for the rest of the day.
• Sleep with head on 3 or more pillows during the day and the night after surgery.
How to care for the treated eye after the procedure:
• Do not remove the eye shield until they are instructed to do so by their healthcare provider. At
bedtime, continue to wear the eye shield for at least 7 nights following the implant surgery.
• Administer all post-operative eye medications as directed by their healthcare provider.
• Do not push on the eye, rub the eye, or touch the area of the eye where the implant is located
(underneath the eyelid in the upper and outer part of the eye) for 30 days following the implant
insertion.
• Do not participate in strenuous activities until 1-month after the implant insertion or after
discussion with their healthcare provider.
Magnetic Resonance (MR) Conditional information:
• The SUSVIMO implant is MR conditional. Inform their healthcare provider that they have
SUSVIMO implanted in their eye and show their healthcare provider the SUSVIMO implant card
should they require Magnetic resonance imaging (MRI).
Advise patients on the following after the Refill-Exchange procedure:
• Refrain from pushing on the treated eye, rubbing the eye, or touching the eye in the area of
the implant (located underneath the eyelid in the upper and outer part of your eye) for 7 days
following the refill-exchange procedure.
• Administer eye drops as directed by their healthcare provider.
Advise patients on the following after the implant removal procedure (if it is deemed medically
necessary):
• Keep your head above shoulder level for the rest of the day.
• Sleep with your head on 3 or more pillows if lying down during the day and the night after implant
removal.
• Wear an eye shield for at least 7 nights following the implant removal.
• Do not participate in strenuous activities until 14 days following the implant removal.
• Administer all post-operative anti-inflammatory and antimicrobial drops, as directed by your
healthcare provider.
Advise patients on the following throughout SUSVIMO treatment:
• Do not drive or use machinery until the eye shield can be removed and visual function has
recovered sufficiently [see Adverse Reactions (6.1)].
• The SUSVIMO implant and/or implant related procedures have been associated with conjunctival
reactions (bleb, erosion, retraction), vitreous hemorrhage, endophthalmitis, rhegmatogenous
retinal detachment, the dislocation of the implant, and a temporary decrease in vision.
• While the implant is in the eye, avoid rubbing the eye or touching the area as much as possible.
However, if necessary to do so, make sure hands are cleaned prior to touching the eye.
• Seek immediate care from an ophthalmologist if there are sudden changes in their vision (an increase
in moving spots, the appearance of “spider webs”, flashing lights, or a loss in vision), increasing eye
pain, progressive vision loss, sensitivity to light, redness in the white of the eye, a sudden sensation
that something is in their eye, or eye discharge or watering [see Warnings and Precautions (5)].

SUSVIMOTM [ranibizumab injection]
Manufactured by:
Genentech, Inc.
A Member of the Roche Group
1 DNA Way
South San Francisco, CA 94080-4990
U.S. License No.: 1048
SUSVIMO is a trademark of Genentech, Inc.
©2021 Genentech, Inc.
M-US-00013657(v1.0) 10/21
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Hypotony of eye
Vitreous detachment
Vitreous hemorrhage
Conjunctival edema
Corneal disorder
Corneal abrasion4
Corneal edema

Patients should not have an active or suspected ocular or periocular infection or severe systemic
infection at the time of any SUSVIMO implant or refill procedure. Appropriate intraoperative handling
followed by secure closure of the conjunctiva and Tenon’s capsule, and early detection and surgical
repair of conjunctival erosions or retractions may reduce the risk of endophthalmitis [see Warnings
and Precautions (5.5)].

The developmental and health benefits of breastfeeding should be considered along with the mother’s
clinical need for SUSVIMO (ranibizumab injection) and any potential adverse effects on the breastfed
child from ranibizumab.

S:11"

Endophthalmitis should be treated promptly in an effort to reduce the risk of vision loss and maximize
recovery. The SUSVIMO (ranibizumab injection) dose (refill-exchange) should be delayed until
resolution of endophthalmitis [see Dosage and Administration (2.9) and Adverse Reactions (6.1)].

5.2 Rhegmatogenous Retinal Detachment
Rhegmatogenous retinal detachments have occurred in clinical trials of SUSVIMO and may result in
vision loss. Rhegmatogenous retinal detachments should be promptly treated with an intervention
(e.g., pneumatic retinopexy, vitrectomy, or laser photocoagulation). SUSVIMO (ranibizumab injection)
dose (refill-exchange) should be delayed in the presence of a retinal detachment or retinal break [see
Dosage and Administration (2.9].

Endophthalmitis [see Warnings and Precautions (5.1)]
Rhegmatogenous Retinal Detachment [see Warnings and Precautions (5.2)]
Implant Dislocation [see Warnings and Precautions (5.3)]
Vitreous Hemorrhage [see Warnings and Precautions (5.4)]
Conjunctival Erosion or Retraction [see Warnings and Precautions (5.5)]
Conjunctival Bleb [see Warnings and Precautions (5.6)]
Postoperative Decrease in Visual Acuity [see Warnings and Precautions (5.7)]

8.2 Lactation
Risk Summary
There are no data available on the presence of ranibizumab in human milk, the effects of ranibizumab
on the breastfed infant or the effects of ranibizumab 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, caution should be exercised when SUSVIMO is administered to a nursing woman.
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scape has changed dramatically. She outlines issues to consider with modern surgeries

To treat ocular inflammation and pain following ophthalmic surgery
or ocular itching associated with allergic conjunctivitis.

DEXTENZA KEEPS PATIENTS

AND SATISFIED1-3*
A hands-free advancement in ophthalmic steroid treatment.1,4

Easy-to-insert† and preservative-free intracanalicular DEXTENZA offers patients a
satisfying post-op experience—providing up to 30 days of sustained steroid coverage.1-5

INDICATIONS
DEXTENZA is a corticosteroid indicated for:

Fungal Infections - Fungus invasion must be considered in any
persistent corneal ulceration where a steroid has been used or is in use.
Fungal culture should be taken when appropriate.

• The treatment of ocular inflammation and pain following ophthalmic
surgery.

Delayed Healing - Use of steroids after cataract surgery may delay
healing and increase the incidence of bleb formation.

• The treatment of ocular itching associated with allergic
conjunctivitis.

Other Potential Corticosteroid Complications - The initial prescription
and renewal of the medication order of DEXTENZA 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. If signs and symptoms fail to improve after 2 days,
the patient should be re-evaluated.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
DEXTENZA is contraindicated in patients with active corneal,
conjunctival or canalicular infections, including epithelial herpes
simplex keratitis (dendritic keratitis), vaccinia, varicella; mycobacterial
infections; fungal diseases of the eye, and dacryocystitis.
WARNINGS AND PRECAUTIONS
Intraocular Pressure Increase - Prolonged use of corticosteroids may
result in glaucoma with damage to the optic nerve, defects in visual
acuity and fields of vision. Steroids should be used with caution in
the presence of glaucoma. Intraocular pressure should be monitored
during treatment.
Bacterial Infections - Corticosteroids may suppress the host response
and thus increase the hazard for secondary ocular infections. In acute
purulent conditions, steroids may mask infection and enhance existing
infection.
Viral Infections - Use of ocular steroids may prolong the course and may
exacerbate the severity of many viral infections of the eye (including
herpes simplex).

ADVERSE REACTIONS
Ocular Inflammation and Pain Following Ophthalmic Surgery
The most common ocular adverse reactions that occurred in patients
treated with DEXTENZA were: anterior chamber inflammation including
iritis and iridocyclitis (10%), intraocular pressure increased (6%), visual
acuity reduced (2%), cystoid macular edema (1%), corneal edema (1%),
eye pain (1%), and conjunctival hyperemia (1%). The most common
non-ocular adverse reaction was headache (1%).
Itching Associated with Allergic Conjunctivitis
The most common ocular adverse reactions that occurred in patients
treated with DEXTENZA were: intraocular pressure increased (3%),
lacrimation increased (1%), eye discharge (1%), and visual acuity
reduced (1%). The most common non-ocular adverse reaction was
headache (1%).
Please see adjacent Brief Summary of full Prescribing Information.

*93% (187/201) DEXTENZA patients were satisfied with the insert in the Phase 3 Study for the treatment of
ocular inflammation and pain following ophthalmic surgery.3
73.6% of physicians in Study 1, 76.4% in Study 2, and 79.6% in Study 3, for the treatment of ocular
inflammation and pain following ophthalmic surgery, rated DEXTENZA as easy to insert.2,5

†

References: 1. DEXTENZA [package insert]. Bedford, MA: Ocular Therapeutix, Inc; 2021. 2. Tyson SL, et al.
J Cataract Refract Surg. 2019;45(2):204-212 [erratum in: 2019;45(6):895]. 3. Data on File 00837. Ocular
Therapeutix, Inc. 4. Sawhney AS, Inventors, et al. Incept, LLC, Assignee. Drug Delivery Through Hydrogel
Plugs. US Patent 8,409,606 B2. April 2, 2013. 5. Walters T, et al. J Clin Exp Ophthalmol. 2016;7(4):1-11.
© 2021 Ocular Therapeutix, Inc. All Rights Reserved.
DEXTENZA is a registered trademark of Ocular Therapeutix, Inc. PP-US-DX-0346

BRIEF SUMMARY: Please see the DEXTENZA Package
Insert for full Prescribing Information (10/2021)
1

INDICATIONS AND USAGE

1.1 Ocular Inflammation and Pain Following
Ophthalmic Surgery

DEXTENZA safety was studied in four randomized,
vehicle-controlled studies (n = 567). The mean age of
the population was 68 years (range 35 to 87 years), 59%
were female, and 83% were white. Forty-seven percent
had brown iris color and 30% had blue iris color. The
most common ocular adverse reactions that occurred
in patients treated with DEXTENZA were: anterior
chamber inflammation including iritis and iridocyclitis
(10%); intraocular pressure increased (6%); visual acuity
reduced (2%); cystoid macular edema (1%); corneal
edema (1%); eye pain (1%) and conjunctival hyperemia
(1%).

DEXTENZA® (dexamethasone ophthalmic insert) is a
corticosteroid indicated for the treatment of ocular
inflammation and pain following ophthalmic surgery (1.1).

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

1.2 Itching Associated with Allergic Conjunctivitis

6.3 Itching Associated with Allergic
Conjunctivitis

DEXTENZA® (dexamethasone ophthalmic insert) is a
corticosteroid indicated for the treatment of ocular itching
associated with allergic conjunctivitis (1.2).
4

CONTRAINDICATIONS

DEXTENZA is contraindicated in patients with active
corneal, conjunctival or canalicular infections, including
epithelial herpes simplex keratitis (dendritic keratitis),
vaccinia, varicella; mycobacterial infections; fungal
diseases of the eye, and dacryocystitis.
5

WARNINGS AND PRECAUTIONS

5.1 Intraocular Pressure Increase
Prolonged use of corticosteroids may result in glaucoma
with damage to the optic nerve, defects in visual acuity
and fields of vision. Steroids should be used with caution
in the presence of glaucoma. Intraocular pressure should
be monitored during the course of the treatment.
5.2 Bacterial Infection
Corticosteroids may suppress the host response and thus
increase the hazard for secondary ocular infections. In
acute purulent conditions, steroids may mask infection
and enhance existing infection [see Contraindications (4)].
5.3 Viral Infections
Use of ocular steroids may prolong the course and may
exacerbate the severity of many viral infections of the eye
(including herpes simplex) [see Contraindications (4)].
5.4 Fungal Infections
Fungus invasion must be considered in any persistent
corneal ulceration where a steroid has been used or is
in use. Fungal culture should be taken when appropriate
[see Contraindications (4)].
5.5 Delayed Healing
The use of steroids after cataract surgery may delay
healing and increase the incidence of bleb formation.
5.6 Other Potential Corticosteroid Complications
The initial prescription and renewal of the medication
order of DEXTENZA 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. If signs and
symptoms fail to improve after 2 days, the patient should
be re-evaluated.
6

ADVERSE REACTIONS

The following serious adverse reactions are described
elsewhere in the labeling:
• Intraocular Pressure Increase [see Warnings and
Precautions (5.1)]
• Bacterial Infection [see Warnings and
Precautions (5.2)]
• Viral Infection [see Warnings and
Precautions (5.3)]
• Fungal Infection [see Warnings and
Precautions (5.4)]
• Delayed Healing [see Warnings and
Precautions (5.5)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely
varying conditions, adverse reaction rates observed in
the clinical trials of a drug cannot be directly compared
to rates in the clinical trials of another drug and may not
reflect the rates observed in practice. Adverse reactions
associated with ophthalmic steroids include elevated
intraocular pressure, which may be associated with optic
nerve damage, visual acuity and field defects, posterior
subcapsular cataract formation; delayed wound healing;
secondary ocular infection from pathogens including
herpes simplex, and perforation of the globe where there
is thinning of the cornea or sclera [see Warnings and
Precautions (5)].
6.2 Ocular Inflammation and Pain Following
Ophthalmic Surgery

December 2021

DEXTENZA safety was studied in four randomized,
vehicle-controlled studies (n= 154). The mean age of the
population was 41 years (range 19 to 69 years), 55%
were female and 61% were white. Fifty seven percent
had brown iris color and 20% had blue iris color. The
most common ocular adverse reactions that occurred
in patients treated with DEXTENZA were: intraocular
pressure increased (3%), lacrimation increased (1%), eye
discharge (1%), and visual acuity reduced (1%).
The most common non-ocular adverse reaction that
occurred in patients treated with DEXTENZA was
headache (1%).
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Ophthalmology Times®
is a physician-driven media brand that presents
cutting-edge advancements and analysis from
around the world in surgery, clinical diagnosis,
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gene therapy to elevate the delivery of progressive eye health from physician to patient.

Risk Summary
There are no adequate or well-controlled studies
with DEXTENZA in pregnant women to inform a drugassociated risk for major birth defects and miscarriage.
In animal reproduction studies, administration of topical
ocular dexamethasone to pregnant mice and rabbits
during organogenesis produced embryofetal lethality,
cleft palate and multiple visceral malformations [see
Animal Data].
Data
Animal Data
Topical ocular administration of 0.15% dexamethasone
(0.75 mg/kg/day) on gestational days 10 to 13 produced
embryofetal lethality and a high incidence of cleft palate
in a mouse study. A daily dose of 0.75 mg/kg/day in
the mouse is approximately 5 times the entire dose of
dexamethasone in the DEXTENZA product, on a mg/m2
basis. In a rabbit study, topical ocular administration of
0.1% dexamethasone throughout organogenesis (0.36
mg /day, on gestational day 6 followed by 0.24 mg/day
on gestational days 7-18) produced intestinal anomalies,
intestinal aplasia, gastroschisis and hypoplastic kidneys.
A daily dose of 0.24 mg/day is approximately 6 times the
entire dose of dexamethasone in the DEXTENZA product,
on a mg/m2 basis.
8.2 Lactation
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No overall differences in safety or effectiveness have
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Systemically administered corticosteroids appear in
human milk and could suppress growth and interfere
with endogenous corticosteroid production; however
the systemic concentration of dexamethasone following
administration of DEXTENZA is low [see Clinical
Pharmacology (12.3)]. There is no information regarding
the presence of DEXTENZA in human milk, the effects
of the drug on the breastfed infant or the effects of the
drug on milk production to inform risk of DEXTENZA to
an infant during lactation. The developmental and health
benefits of breastfeeding should be considered along
with the mother’s clinical need for DEXTENZA and any
potential adverse effects on the breastfed child from
DEXTENZA.
Safety and effectiveness in pediatric patients have not
been established.
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PANDEMIC PROVES OUR METTLE

Ophthalmologists continue to rise to the challenge amid myriad hurdles
“You’re Marines. You improvise.
You adapt. You overcome.”
—Clint Eastwood in Heartbreak Ridge
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Like most males of my generation, I am a fan of Clint
Eastwood movies. A common element in his films is
his portrayal of heroic, seemingly fearless, admirable
characters (which presumably is only fair considering
that he is often the lead actor and director as well as
the one putting up funding for the movie).
In Heartbreak Ridge, Eastwood’s role is that of
a Marine gunnery sergeant who whips a group of
dysfunctional misfits into a professional fighting force.
He emphasizes repeatedly to his befuddled pupils
that they will certainly encounter obstacles and that,
as Marines, they will be expected to quickly improvise, adapt to the unanticipated circumstances, and
prevail. His young fighters are soon deployed and
comport themselves admirably and with the utmost
professionalism.
Two years into our pandemic, I see a strong analogy
between Eastwood’s young Marines and American
ophthalmologists (in terms of them being professionals
adapting to and successfully overcoming adversity
rather than being dysfunctional misfits).
When we look back on how this all started 2 years
ago, it was a little scary. Among the first physicians to
report the disease and die from it was an ophthalmologist. We learned that the pathogen was spreading rap-
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idly, and our country did not have sufficient personal
protective equipment (PPE) to protect ourselves, our
staff members, and our patients in our clinics. We read
about hospitals filled to overflowing with seriously ill
patients and ophthalmology residents being among the
top 3 groups of specialists to become infected (along
with emergency medicine and anesthesiology). Apparently, many hospitals did not have enough ventilators
and, in many of those that did, subspecialists like
ophthalmologists and dermatologists (many of whom
probably cannot recall which end of the ventilator gets
connected to the patient) were asked to work in intensive care units to care for these patients.
What did ophthalmologists do? They improvised
(getting PPE from construction firms, making face
shields and sneeze guards for our slit lamps), they
adapted (changing patient flows, minimizing patients
in waiting rooms, using telemedicine to the degree
possible) and they overcame (with busy ophthalmology
practices and surgery centers now providing worldclass care to volumes of patients equal to or surpassing
prepandemic levels while protecting themselves, their
patients, and their staffs). We did what needed to be
done, and we are continuing to improve.
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Inspired by real patients with Wet AMD, MEfRVO, and DME.

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.

EYLEA and EYLEA4U are registered trademarks of Regeneron Pharmaceuticals, Inc.
© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.
777 Old Saw Mill River Road, Tarrytown, NY 10591
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EYLEA HAS 10 YEARS OF REAL-WORLD EXPERIENCE,
HELPING YOU PROVIDE YOUR PATIENTS WITH…
First-line efficacy and safety data across 8 clinical trials1
Dosing flexibility across several FDA-approved indications1
Broad first-line coverage and dedicated support with EYLEA4U®2

#1

PRESCRIBED ANTI-VEGF FDA APPROVED FOR
WET AMD, DME, AND MEfRVO*

*IBM Truven MarketScan data: number of injections administered from
Q4 2018 through Q3 2019; Data on file.

>16 million doses administered to

>1.3 million eyes since launch
(and counting)2

EXPLORE THE DATA AT HCP.EYLEA.US
anti-VEGF, anti–vascular endothelial growth factor.

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 sufficiently.

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).
Please see brief summary of the full Prescribing Information on the following page.
References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. June 2021. 2. Data on file. Regeneron Pharmaceuticals, Inc.
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BRIEF SUMMARY—Please see the EYLEA
full Prescribing Information available
on HCP.EYLEA.US for additional
product information.
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
Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous detachment
Vitreous floaters
Intraocular pressure increased
Ocular hyperemia
Corneal epithelium defect
Detachment of the retinal pigment epithelium
Injection site pain
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Retinal pigment epithelium tear
Injection site hemorrhage
Eyelid edema
Corneal edema
Retinal detachment

EYLEA
(N=1824)
25%
9%
7%
6%
6%
5%
4%
4%
3%
3%
3%
3%
2%
2%
2%
1%
1%
1%
<1%

Active Control
(ranibizumab)
(N=595)
28%
9%
7%
6%
7%
7%
8%
5%
3%
3%
4%
1%
2%
3%
1%
2%
2%
1%
<1%

Baseline to Week 96
EYLEA
(N=1824)
27%
10%
13%
8%
8%
7%
5%
5%
5%
3%
4%
4%
4%
3%
2%
2%
2%
1%
1%

Control
(ranibizumab)
(N=595)
30%
10%
10%
8%
10%
11%
10%
6%
5%
4%
4%
2%
3%
4%
2%
2%
3%
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).

Manufactured by:
Regeneron Pharmaceuticals, Inc.
777 Old Saw Mill River Road
Tarrytown, NY 10591
EYLEA is a registered trademark of Regeneron
Pharmaceuticals, Inc.
© 2020, Regeneron Pharmaceuticals, Inc.
All rights reserved.
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Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO
Adverse Reactions
Eye pain
Conjunctival hemorrhage
Intraocular pressure increased
Corneal epithelium defect
Vitreous floaters
Ocular hyperemia
Foreign body sensation in eyes
Vitreous detachment
Lacrimation increased
Injection site pain
Vision blurred
Intraocular inflammation
Cataract
Eyelid edema

EYLEA
(N=218)
13%
12%
8%
5%
5%
5%
3%
3%
3%
3%
1%
1%
<1%
<1%

BRVO
Control
(N=142)
5%
11%
6%
4%
1%
3%
5%
4%
4%
1%
<1%
1%
1%
1%

EYLEA
(N=91)
4%
20%
2%
2%
1%
2%
3%
2%
3%
1%
1%
0%
5%
1%

Control
(N=92)
5%
4%
0%
0%
0%
2%
0%
0%
0%
0%
1%
0%
0%
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
Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous floaters
Corneal epithelium defect
Intraocular pressure increased
Ocular hyperemia
Vitreous detachment
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Injection site pain
Eyelid edema

EYLEA
(N=578)
28%
9%
8%
6%
5%
5%
5%
3%
3%
3%
2%
2%
2%
<1%

Control
(N=287)
17%
6%
9%
3%
3%
3%
6%
3%
3%
2%
2%
<1%
<1%
1%

Baseline to Week 100
EYLEA
(N=578)
31%
11%
19%
8%
7%
9%
5%
8%
3%
4%
3%
3%
2%
2%

Control
(N=287)
21%
9%
17%
6%
5%
5%
6%
6%
3%
2%
4%
1%
<1%
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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Therapy shows efficacy, durable
benefit, favorable safety profile

Triamcinolone acetonide injection approved for treatment of macular edema
By Cheryl Guttman Krader, BSPharm;
Reviewed by Steven Yeh, MD

Bausch + Lomb and Clearside Biomedical recently announced the FDA granted approval
of triamcinolone acetonide injectable suspension (Xipere) for suprachoroidal use for the
treatment of macular edema associated with
uveitis.
Formerly known as CLS-TA, the novel product represents the first treatment approved by
the FDA for injection into the suprachoroidal
space. The product is a proprietary preservative-free formulation of triamcinolone acetonide (TA), and the injection is performed as an
in-office procedure using a proprietary syringe
and needle platform (SCS Microinjector).
The FDA approval was based on results of
PEACHTREE (NCT02595398), a randomized,
controlled, masked phase 3 clinical trial
comparing treatment with 2 injections of suprachoroidal TA (weeks 0 and 12) or a sham
procedure. PEACHTREE met its primary end
point by showing statistical superiority of
suprachoroidal TA vs sham for the percentage of eyes achieving a best-corrected visual
acuity (BCVA) gain greater than or equal to 15
Early Treatment Diabetic Retinopathy Study
(ETDRS) letters from baseline to week 24
(47% vs 16%, P < .001). The study also met all
secondary end points, including reduction in
macular edema and improvement in anterior
chamber and vitreous inflammation, and
found the investigational corticosteroid was
safe and well tolerated. Data from MAGNOLIA (NCT02952001), an extension study,
showed the treatment benefit of suprachoroidal TA could persist for at least 9 months in
many patients.1
Steven Yeh, MD, is the first author of the
published article reporting the PEACHTREE
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study and is a professor of ophthalmology
at the Truhlsen Eye Institute, University of
Nebraska Medical Center in Omaha.
“The approval of Xipere is an exciting advance in the care for patients with intraocular
inflammation and macular edema associated
with noninfectious uveitis,” he said. “Corticosteroids are a mainstay of treatment for this
condition, and Xipere represents a new method of drug delivery that was well tolerated,
showed good safety, and had striking benefit
for improving visual acuity and other efficacy
measures.”
Yeh pointed out that PEACHTREE assessed
visual acuity is the primary end point. “This
is an important point because of all the measurable clinical features of uveitic macular
edema, vision is the one that most affects
quality of life for our patients,” he said.
Yeh said the efficacy and safety of suprachoroidal TA may be understood by its
pharmacokinetics, which show suprachoroidal delivery results in very compartmentalized distribution of the corticosteroid, targeting the pathology while limiting exposure to
tissues that are adversely affected by corticosteroids. “Findings from preclinical studies
show there is rapid dispersion of TA into
the choroid and retina after suprachoroidal
injection and persistence of high levels of the
corticosteroid for more than 3 months. However, exposure of the anterior segment to the
corticosteroid is limited,” he said. “Therefore,
suprachoroidal TA offers the potential for
rapid and effective control of uveitic macular
edema with the potential to limit corticosteroid-related complications of cataract, IOP
elevation, and glaucoma exacerbation.”

PEACHTREE pivotal trial
PEACHTREE randomized 160 patients 3:2 to
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treatment with triamcinolone 4 mg/0.1 mL
or sham procedure. All anatomic subtypes
of uveitis were represented in the study
population.
Approximately 50% of patients in the
suprachoroidal TA arm and two-thirds of
controls were phakic. Mean time since uveitis
diagnosis was 177 weeks in the suprachoroidal TA arm and 107 weeks in the control arm.
Mean BCVA at baseline was approximately
55 letters in the suprachoroidal TA arm and
54 letters in the controls. Mean central subfield thickness (CST) in the 2 groups was 481
and 525 μm, respectively.

"Findings from preclinical
studies show there is rapid
dispersion of TA into the choroid
and retina after suprachoroidal
injection and persistence of high
levels of the corticosteroid for
more than 3 months."
The secondary end point in PEACHTREE
was mean change from baseline in CST measured by spectral domain optical coherence
tomography at 24 weeks. Additional end
points included mean change in BCVA in
ETDRS letters by visit, mean change in CST
by visit, and changes in signs of inflammation
as evaluated by the Standardization of Uveitis
Nomenclature scales. Mean reduction in CST
from baseline to week 24 was significantly
greater in the suprachoroidal TA arm than
the sham group (153 vs 18 μm, P < .001). Patients treated with suprachoroidal TA gained
a mean of 9.6 ETDRS letters from baseline
at week 4 and showed further improvement
thereafter, reaching a mean gain of 13.8
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ETDRS letters at week 24 compared
with just 3.0 ETDRS letters in the
control group (P < .001).
Rescue therapy was allowed
beginning at week 4 if patients met
prespecified criteria or were not
improving. It was received by 13.5%
of patients in the suprachoroidal TA
arm and 72% of control patients.

Durable efficacy
Patients from PEACHTREE were
eligible for participation in MAGNOLIA if they completed PEACHTREE
without needing any rescue therapy.
Of 46 patients originally randomized
to suprachoroidal TA and 7 originally randomized to sham, 28 in
the suprachoroidal TA group and 5
patients in the control group entered
the extension study.
During the 24-week follow-up
period in MAGNOLIA (48 weeks post
randomization and 36 weeks after
the second injection), 11 of the 28
patients originally treated with TA
received rescue therapy, and 3 were
withdrawn because of an adverse
event. Thus, 14 of the 28 patients
(50%) required no rescue therapy.
Three of the 7 patients who had
been in the PEACHTREE control
arm received rescue therapy, and 2
others withdrew.
MAGNOLIA investigated median
time to rescue treatment during
the extension period as its primary end point and showed it was
significantly longer in the triamcinolone group than in the control
arm (257 days vs 55.5 days). At the
end of the study, patients originally
treated with suprachoroidal TA had
a mean BCVA gain from baseline
(PEACHTREE entry) of 12.1 ETDRS
letters and a mean CST reduction of
174.5 μm.

Safety review
No serious adverse events considered by the investigators to be
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related to treatment with suprachoroidal TA were recorded during
PEACHTREE or MAGNOLIA. In
PEACHTREE, the rate of elevated
IOP pertaining to the corticosteroid
(this analysis excludes events on the
day of the procedure) was higher
in the control group than in the
triamcinolone arm (15.6% vs 11.5%),
and the rate of cataract formation
was only slightly higher in the
triamcinolone group than among
eyes receiving sham injection (7.3%
vs 6.3%).
“It is important to note that in
PEACHTREE, the suprachoroidal
TA injection was well tolerated
and associated with a lower rate of
elevated IOP than the sham control
procedure where rescue therapies
could be administered during the
trial,” Yeh said.

Corticosteroid platform
Yeh said all investigators participating in the premarketing clinical
trials received special training for
administering the injection. “The
procedure used for suprachoroidal
TA injection is a nuanced technique.
However, it is very reproducible, can
be learned by any ophthalmologist
who is comfortable administering
intraocular injections, and is well
tolerated by patients,” he said.
Steven Yeh, MD
E: syeh@unmc.edu

Yeh is a consultant to
Clearside Biomedical,
Bausch + Lomb, Allergan,
Regenxbio, Adverum Biotechnologies, and Buoy Health.
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Refillable Susvimo
implant gains
FDA approval
Data show nearly all patients receiving
the device maintained vision with just
2 treatments per year
By Cheryl Guttman Krader, BSPharm;
Reviewed by Carl C. Awh, MD

The US Food and Drug Administration recently granted
Genentech approval to market Susvimo, previously called
Port Delivery System, with ranibizumab 100 mg/mL for
the treatment of wet age-related macular degeneration
(AMD) in patients who previously responded to at least 2
anti-VEGF injections. Susvimo is a permanent, refillable
device implanted in an outpatient procedure and refilled
in the office every 6 months. It is designed to continuously
release a customized formulation of ranibizumab into the
vitreous cavity over a period of months.
In the Achway pivotal trial (NCT03677934), results from
the primary end point analyzing change in best corrected
visual acuity (BCVA) from baseline averaged over weeks
36 and 40 showed that visual outcomes were equivalent
in patients receiving Susvimo with refills every 6 months
compared with controls assigned to monthly intravitreal
injections of ranibizumab 0.5 mg (Lucentis, Genentech).
During the first 6 months of the study, before the first
scheduled refill, only 4 patients in the Susvimo arm (1.6%)
received supplemental treatment.
New data reported earlier in October at the annual
meeting of the American Society of Retina Specialists
analyzing data from a large cohort of patients followed
out to 72 weeks showed that vision in the Susvimo group
remained stable and equivalent to the controls. These
positive findings indicate that the Susvimo will be an
important advance in the management of wet AMD, said
Carl C. Awh, MD, an Archway investigator in private practice with Tennessee Retina in Nashville, Tennessee.
“Fixed monthly intravitreal injections is considered
the gold standard for optimal control of wet AMD, but
Continues on page 14 : Implant
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NOW APPROVED
Dry eye starts with
tear film disruption.1

Treat by activating
tear film production.2
INTRODUCING A WHOLE NEW WAY TO TREAT DRY EYE DISEASE.2
Tyrvaya™, the first and only nasal spray approved to treat the signs
and symptoms of dry eye, is believed to activate the trigeminal
parasympathetic pathway via the nose, resulting in increased tear film
production.2 The exact mechanism of action is unknown at this time.
Watch Tyrvaya in action at Tyrvaya-pro.com.

INDICATION
TyrvayaTM (varenicline solution) Nasal Spray
is indicated for the treatment of the signs
and symptoms of dry eye disease.
Please see Brief Summary of Prescribing
Information on the adjacent page and the full
Prescribing Information at Tyrvaya-pro.com.

IMPORTANT SAFETY INFORMATION
Adverse Reactions
The most common adverse reaction reported in
82% of patients was sneezing. Events that were
reported in 5-16% of patients were cough, throat
irritation, and instillation-site (nose) irritation.

References: 1. Craig JP, Nelson JD, Azar DT, et al. Ocul Surf. 2017;15(4):802-812. 2. Tyrvaya. Prescribing Information. Oyster Point Pharma; 2021.
© 2021 Oyster Point Pharma, Inc. Oyster Point™, the Oyster Point logo, Tyrvaya™ and the Tyrvaya logo are trademarks of Oyster Point Pharma, Inc.
All rights reserved. OP-TYR-000623 10/21

BRIEF SUMMARY: Consult the
full Prescribing Information for
complete product information
available at www.tyrvaya-pro.
com.
INDICATIONS AND USAGE
TYRVAYATM (varenicline solution)
nasal spray is a cholinergic
agonist indicated for the
treatment of the signs and
symptoms of dry eye disease.
ADVERSE REACTIONS
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 three clinical trials of dry
eye disease conducted with
varenicline solution nasal
spray, 349 patients received at
least 1 dose of TYRVAYA. The
majority of patients had 31 days
of treatment exposure, with a
maximum exposure of 105 days.
The most common adverse
reactions reported in 82% of
TYRVAYA treated patients was
sneezing. Other common adverse
reactions that were reported in
>5% of patients include cough
(16%), throat irritation (13%), and
instillation-site (nose) irritation
(8%).
USE IN SPECIFIC POPULATIONS
Pregnancy: Risk Summary:
There are no available data
on TYRVAYA use in pregnant
women to inform any drug
associated risks. In animal
reproduction studies, varenicline
did not produce malformations at
clinically relevant doses.
All pregnancies have a risk
of birth defect, loss, or other
adverse outcomes. In the US
general population, the estimated
background risk of major birth
defects and miscarriage in
clinically recognized pregnancies
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is 2% to 4% and 15% to 20%,
respectively.
Data: Animal Data: Pregnant rats
and rabbits received varenicline
succinate during organogenesis
at oral doses up to 15 and 30
mg/kg/day, respectively. While
no fetal structural abnormalities
occurred in either species,
maternal toxicity, characterized
by reduced body weight gain, and
reduced fetal weights occurred
in rabbits at the highest dose
(4864 times the MRHD on a mg/
m2 basis).
In a pre- and postnatal
development study, pregnant rats
received up to 15 mg/kg/day of
oral varenicline succinate from
organogenesis through lactation.
Maternal toxicity, characterized
by a decrease in body weight
gain, was observed at 15 mg/kg/
day (1216 times the MRHD on a
mg/m2 basis). Decreased fertility
and increased auditory startle
response occurred in offspring at
the highest maternal dose of
15 mg/kg/day.
Lactation: Risk summary: There
are no data on the presence of
varenicline in human milk, the
effects on the breastfed infant,
or the effects on milk production.
In animal studies varenicline
was present in milk of lactating
rats. However, due to speciesspecific differences in lactation
physiology, animal data may
not reliably predict drug levels in
human milk.
The lack of clinical data
during lactation precludes
a clear determination of the
risk of TYRVAYA to an infant
during lactation; however, the
developmental and health
benefits of breastfeeding
should be considered along
with the mother’s clinical need
for TYRVAYA and any potential
adverse effects on the breastfed
child from TYRVAYA.
Pediatric Use: Safety and
efficacy of TYRVAYA in
pediatric patients have not been
established.
Geriatric Use: No overall
differences in safety or
effectiveness have been
observed between elderly and
younger adult patients.

IMPLANT
( Continued from page 12 )

real-world results consistently fall
short of pivotal trial outcomes
because of the burden associated
with such frequent visits,” Awh
said.
According to Awh, patients
enrolled in Archway had received
a mean of 5 anti-VEGF injections
prior to study enrollment and
had good baseline vision. “The
ability to maintain vision beyond
the primary end point and out
to 72 weeks is impressive,” he
said. “The ability to achieve these
results with in-office refills of the
device every 6 months will be
compelling to many retina specialists and patients with wet AMD.”

Archway efficacy
Archway randomly assigned 418
patients 3:2 to treatment with
Susvimo or monthly ranibizumab
injections. All patients enrolled in
the open-label study had received
a diagnosis of wet AMD within
9 months prior to screening and
had demonstrated response to
prior anti-VEGF treatment, having
received at least 3 injections
within the 6 months prior to their
ARCHWAY screening.
On average at entry, the study
participants had received 5 prior
injections. Mean BCVA at baseline
was 74.4 Early Treatment Diabetic
Retinopathy Study (ETDRS) letters
in the Susvimo group and 75.5
ETDRS letters in the monthly
ranibizumab group. The primary
end point analysis showed that
patients in the Susvimo arm had
a mean BCVA gain of 0.2 ETDRS
letters compared with 0.5 ETDRS
letters for the monthly ranibizumab arm. The change in center
point thickness from baseline to

Manufactured for: Oyster Point Pharma, Inc, 202 Carnegie Center, Suite 109, Princeton, NJ 08540
For more information visit www.tyrvaya-pro.com.
To report an adverse event, contact 1-877-EYE-0123.
Tyrvaya™, the Tyrvaya logo, Oyster Point™ and the Oyster Point logo are trademarks of Oyster Point Pharma Inc.
©2021 Oyster Point Pharma, Inc. All Rights Reserved.
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week 36 averaged 5.4 μm in the
Susvimo arm and 2.6 μm in the
monthly ranibizumab arm.
“We know changes in vision
in patients with wet AMD often
parallel changes in macular thickness,” Awh pointed out. “It was
reassuring to see that the anatomic results were consistent with
the vision outcomes and showed
stability throughout follow-up in
Archway.”

Safety profile
In the study, Susvimo was
generally well tolerated, with
a favorable benefit-risk profile.
Prespecified ocular adverse events
of special interest were more
common in the Susvimo arm than
in the control group during the
first 40 weeks of the trial (19.0% vs
6.0%). In the Susvimo arm, these
adverse events included 4 cases of
endophthalmitis (1.6%), 2 (0.8%)
retinal detachments, 13 (5.2%)
vitreous hemorrhages, 6 (2.4%)
conjunctival erosions, and 5 (2.0%)
conjunctival retractions.
“The cases of endophthalmitis
occurred between days 57 and
282 post implantation, and 3
of the 4 were associated with
conjunctival retraction,” Awh
said. “Therefore, it is hoped that
appropriate management of
the conjunctiva, including early
detection of retraction and prompt
surgical repair, may reduce the
risk of endophthalmitis.”
Moreover, Awh said most of the
other ocular adverse events occurred within the first month after
the implantation procedure. “After
week 40, the incidence of ocular
adverse events of special interest
decreased in the Susvimo arm and
becomes comparable [with] that
observed in the monthly injection
arm,” he said. “These outcomes
suggest that many of the adverse
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events of special interest associated with the
Susvimo are related to the initial surgical
implantation. If so, this means there should be
opportunities to improve the safety profile by
continuing to refine the surgical technique.”
Awh added that the Archway investigators consider the safety profile of Susvimo
acceptable, especially when one considers
the risk of vision loss related to undertreatment associated with conventional anti-VEGF
injections. “In my opinion, the most significant
adverse outcome associated with intravitreal
anti-VEGF injections for wet AMD is the loss of
vision associated with undertreatment,” Awh
said. “Numerous studies have demonstrated
suboptimal outcomes with real-world anti-VEGF treatment due to suboptimal treatment frequency.”
“It is essential to consider the adverse
event rate associated with Susvimo and to
work to reduce the risk of adverse events, but
the ability to prevent the gradual decline in
vision associated with conventional anti-VEGF
injections should be considered, not just the
comparison [with] the control arm in ARCHWAY, where every patient received mandated
monthly injections.”

Surgical technique
and technical skills
Awh observed that there are expected po-
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tential complications with an implantation
procedure that requires retinal specialists
to learn new techniques. “As with any new
surgical procedure, as we gain experience with
Susvimo, we will refine the technique to make
it safer and more effective,” he said.
Providing a few examples, he explained
that in LADDER, the phase 2 study of Susvimo
(NCT02510794), there was a significant and
worrisome incidence of vitreous hemorrhage
during or after the procedure for implanting
Susvimo. The study was halted and a task
force was formed to find ways to modify the
procedure. The solution was to use an external
endolaser probe to cauterize the exposed pars
plana choroid before making the final incision
to enter the vitreous cavity. “This modification
effectively eliminated serious vitreous hemorrhages,” he said. “The incidence of vitreous
hemorrhages in ARCHWAY was 10-fold lower
than in the phase 2 study, and all the vitreous
hemorrhages in ARCHWAY were mild and
resolved without the need for surgery.”
Another modification involved the length
of the incision for implanting the device. “We
learned the length of the scleral incision is critical to long-term stability of the implant,” Awh
said. “An incision that is too long can allow the
implant to dislocate during the in-office refill
exchange. The implantation protocol has been
modified to ensure the incision length is ideal,
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and surgeons are now instructed to place a
nonabsorbable suture to shorten incisions that
are even slightly longer than the recommended length.”
Awh also noted that, although the procedures for implanting and refilling Susvimo are
different from those currently performed by
retina specialists, the ability to perform these
procedures is well within a retina specialist’s
skill set. He emphasized the need for retina
specialists to be methodical and meticulous
when performing these procedures.
“For example, the precision needed for
inserting the refill-exchange needle into the
Susvimo implant is more exacting than for a
standard intravitreal injection,” Awh said. “The
needle must be perpendicular as it is pushed
through a central septum in the top of the
implant. Unlike with regular injections, I find
it necessary to use illuminated loupes when I
perform the refill-exchange procedure.”
Carl C. Awh, MD
E: carlawh@gmail.com

Awh is a consultant to Genentech and to other
companies that market or are developing treatments for wet AMD.
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Assessing the quality of real-world
evidence in retinal diseases
Real-world evidence can help ophthalmologists make treatment options
By Robert P. Finger, MD, PhD;
Special to Ophthalmology Times®

TABLE 1

EXAMPLES OF REAL-WORLD DATA SOURCES IN OPHTHALMOLOGY

It is accepted that randomly assigned conType of source
Examples
trolled trials (RCTs) are the gold standard in
Electronic health/
The United Kingdom Diabetic Retinopathy Electronic Medical Record
establishing the efficacy of a clinical intervenmedical records
Users Group reports
tion. However, because such studies often have
strict inclusion criteria and stringent requirePatient registries
Fight Retinal Blindness (FRB!) outcome registry
ments for patient follow-up, they often have
Medical claims
Commercial claims data sets (eg, MarketScan [Truven Health
greater patient adherence than that seen in the
databases
Analytics] and LifeLink [IMS Health]) in the United States
clinic and can exclude some of the types of paRetrospective
RETRO central retinal vein occlusion retrospective data analysis
tients routinely seen in day-to-day practice.1,2
observational study
of patients treated for macular oedema due to central retinal vein
In addition, RCTs can be extremely expenocclusion
sive to conduct, and study enrollment can be
Prospective
The APOLLON multicenter study of the effectiveness of intravitreal
relatively slow compared with nonrandomized
observational study
aflibercept treatment for diabetic macular oedema in French clinical
practice
studies.3 This is where data collected from
routine clinical practice comes in. Such data
Clinical audit
Assessment of complications after ocular surgery at a single center
enable the generation of real-world evidence
(Data courtesy of Robert P. Finger, MD, PhD)
(RWE), which can complement information
practice.5,6,9,10 Such studies have shown
from RCTs by providing insights regardinterpretation of the resulting evidence. Furing the safety and effectiveness of an
thermore, depending on the RWE source, data
that, in routine practice compared
intervention in broader patient popumay be inconsistently collected, misclassified,
with RCTs, there is both a lack of
lations under routine care conditions.1
or missed. This is known as information bias.
adherence to and undertreatment
A recent systematic review analyzed 64 rewith anti-VEGF therapy, including
This evidence can be derived
al-world ophthalmology data sources from 16
nonpersistence, whereby patients
from real-world data from various
countries for completeness of data relating to
sources, including electronic health
Robert P. Finger, MD, PhD do not continue therapy in the medifferent outcomes, and only 10 scored highdium-to-long term.2
or medical records, patient registries,
ly.14 Most of these sources provided informamedical claims databases, retrospective or proThis remains a significant barrier to optispective observational studies, or clinical audits
mizing real-world outcomes for patients with
tion on baseline status, clinical outcomes, and
(Table 1).1,4-10 RWE is increasingly being used to
chronic, progressive retinal conditions, such as
treatment, but few collected data on economic
neovascular age-related macular degeneration
and patient-reported burden.
support drug approvals11 and in health technol(nAMD). Certainly, more RWE for effective stratAnother issue within ophthalmology is
ogy assessments to support reimbursement.12
egies that can be employed at a clinic/practice
how the treatment regimens are described,
In that respect, it is already guiding clinical
level to improve adherence and persistence to
particularly for anti-VEGF agents. Intravitreal
practice. With a better understanding as to
anti-VEGF agents would be welcomed.
aflibercept, brolucizumab, pegaptanib, and
how to assess the quality of real-world studies,
In addition, there are inherent limitations to
ranibizumab have indications for retinal disclinicians can use this evidence appropriately
data collection in real-world clinical practice;
eases. However, in some European countries,
to inform their own clinical decision-making at
as a result, RWE may vary in quality.13 This is
bevacizumab is used and reimbursed off-label,
both practice and patient level.
despite jurisdictional ambiguity and, often, a
In ophthalmology, there is an increasing
partly because of heterogeneity in data gained
legal risk for prescribing physicians.15
global evidence base that describes the use
from different sources and variability in both
of intravitreal anti-VEGF in routine clinical
the application of RWE methodologies and the
Continues on page 18 : Retinal
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Indications and Usage
For steroid responsive inﬂammatory ocular
conditions of the palpebral and bulbar conjunctiva,
cornea, and anterior segment of the globe and
chronic anterior uveitis, corneal injury from
chemical, radiation or thermal burns, or penetration
of foreign bodies for which a corticosteroid is
indicated and where the risk of superﬁcial bacterial
ocular infection is high or where there is an
expectation that potentially dangerous numbers
of bacteria will be present in the eye.

Important Safety Information
CONTRAINDICATIONS:
Most viral disease 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
disease of ocular structures. Hypersensitivity to any
components of the medication.

WARNINGS & PRECAUTIONS:
• IOP increase – Prolonged use may result in
glaucoma with damage to the optic nerve,
defects in visual acuity and ﬁelds of vision.
IOP should be monitored.

• Aminoglycoside sensitivity – Sensitivity to

topically applied aminoglycosides may occur.

• Cataracts – Posterior subcapsular cataract
formation may occur.

• Delayed healing – May delay healing and

increase the incidence of bleb formation.
Perforations of the cornea or sclera have
occurred. Slit lamp biomicroscopy, and
ﬂuorescein staining should be conducted.

• Bacterial infections – May suppress host

response and increase secondary ocular
infections. In acute purulent conditions,
steroids may mask infection or enhance existing
infection. If signs and symptoms fail to improve
after 2 days, the patient should be re-evaluated.

• Viral infections – Use with history of herpes

The development of secondary infection has
occurred. Fungal infections of the cornea may
occur. Secondary bacterial ocular infection following
suppression of host responses also occurs.

• Fungal infections – Fungal infections of the

Non-ocular adverse events (0.5% to 1%) included
headache and increased blood pressure.

simplex requires great caution. The course
and severity of many viral infections of the eye
(including herpes simplex) may be exacerbated.

cornea may occur and should be considered
in any persistent corneal ulceration.

• Use with systemic aminoglycosides –

Total serum concentration of tobramycin
should be monitored.

ADVERSE REACTIONS:
The most frequent adverse reactions (<4%) to
topical ocular tobramycin are hypersensitivity and
localized ocular toxicity, including eye pain, eyelid
pruritus, eyelid edema, and conjunctival hyperemia.
The reactions due to the steroid component are
increased intraocular pressure with possible
development of glaucoma, and infrequent
optic nerve disorder; subcapsular cataract;
and impaired healing.
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Randomized, investigator-masked, active-controlled,
parallel-group trial conducted at 7 private practice
clinical sites in the United States with 122 adult
patients who had moderate to severe blepharitis/
blepharoconjunctivitis.1
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study of 987 patients receiving a single dose of
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TOBRADEX® ST (tobramycin/dexamethasone ophthalmic suspension) 0.3%/0.05%
Brief Summary
This Brief Summary does not include all the information needed to use TOBRADEX ST
safely and effectively. Please see Full Prescribing Information for TOBRADEX ST at
MyTobraDexST.com.
INDICATIONS AND USAGE
TOBRADEX ST is a topical antibiotic and corticosteroid combination for steroidresponsive inflammatory ocular conditions for which a corticosteroid is indicated and
where superficial bacterial ocular infection or a risk of bacterial ocular infection exists.
Ocular steroids are indicated in inflammatory conditions of the palpebral and bulbar
conjunctiva, cornea and anterior segment of the globe where the inherent risk of steroid
use in certain infective conjunctivitides is accepted to obtain a diminution in edema and
inflammation. They are also indicated in chronic anterior uveitis and corneal injury from
chemical, radiation or thermal burns, or penetration of foreign bodies.
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The use of a combination drug with an anti-infective component is indicated where the
risk of superficial ocular infection is high or where there is an expectation that potentially
dangerous numbers of bacteria will be present in the eye.
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During the initial 24 to 48 hours, dosage may be increased to one drop every 2 hours.
Frequency should be decreased gradually as warranted by improvement in clinical signs.
Care should be taken not to discontinue therapy prematurely.

Sometimes there is a lack of
clarity as to whether patients
were treated with fixed dosing,
pro re nata therapy, or treat-andextend dosing, as well as the
degree of adherence to those
schedules.14 This makes understanding treatment effectiveness
and comparing studies particularly challenging.
Although information bias
may be one of the easiest types
to identify and quantify, RWE
is also prone to other biases.
Therapies may be differently
prescribed depending on patient
and disease characteristics,
leading to selection and channelling biases (for example, older
patients or those with more advanced disease tending to receive
one therapy over another).
In addition, patients or
caregivers may be more likely
to report only the most recent

CONTRAINDICATIONS
Nonbacterial Etiology: TOBRADEX ST 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.
Hypersensitivity: Hypersensitivity to any component of the medication.
WARNINGS AND PRECAUTIONS
IOP increase: Prolonged use of corticosteroids may result in glaucoma with damage to the
optic nerve, defects in visual acuity and fields of vision. IOP should be monitored.
Aminoglycoside sensitivity: Sensitivity to topically applied aminoglycosides may occur.
Cataracts: May result in posterior subcapsular cataract formation.
Delayed healing: May delay healing and increase the incidence of bleb formation after
cataract surgery. In those diseases causing thinning of the cornea or sclera, perforations
have been known to occur with the use of topical steroids.
Bacterial infections: May suppress the host response and thus increase the hazard of
secondary ocular infections. In acute purulent conditions, steroids may mask infection or
enhance existing infection. If signs and symptoms fail to improve after 2 days, the patient
should be re-evaluated.
Viral infections: Treatment in patients with a history of herpes simplex requires great
caution. Use of ocular steroids 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 with
long-term use. Fungal invasion must be considered in any persistent corneal ulceration.
Use with systemic aminoglycosides: Use with systemic aminoglycoside antibiotics requires
monitoring for total serum concentration of tobramycin.
ADVERSE REACTIONS
The most frequent adverse reactions to topical ocular tobramycin (TOBREX®) are
hypersensitivity and localized ocular toxicity, including eye pain, eyelids pruritis, eyelid
edema, and conjunctival hyperemia. These reactions occur in less than 4% of patients.
Similar reactions may occur with the topical use of other aminoglycoside antibiotics.

or impactful events, leading to
recall bias. In some cases, events
are more likely to be captured in
one treatment group than another, resulting in detection biases.16
It is important that such limitations are recognized and RWE is
interpreted in this context.

Introducing a novel RWE
quality assessment tool
Throughout medical school and
early in their medical careers,
clinicians are taught how to
assess the robustness of clinical
studies, learning about randomization, methods of blinding, and
different types of controls.17 It
is similarly important to understand the quality of RWE.
RWE is becoming an increasingly important component of the
overall evidence-based treatment
of retinal diseases. However, clear
guidance on how to assess the
rigor of real-world studies and the
conclusions and recommendations they generate in the field of
ophthalmology is lacking.

FIGURE 1.

Non-ocular adverse events occurring at an incidence of 0.5% to 1% included headache
and increased blood pressure.

DEVELOPMENT OF THE RETINAL DISEASES
RWE QUALITY ASSESSMENT TOOL

The reactions due to the steroid component are: increased intraocular pressure (IOP)
with possible development of glaucoma, and infrequent optic nerve disorder; subcapsular
cataract; and impaired healing.
Secondary Infection.
The development of secondary infection has occurred. Fungal infections of the cornea are
particularly prone to develop with long-term use. Fungal invasion must be considered in
any persistent corneal ulceration. Secondary bacterial ocular infection following suppression
of host responses also occurs.

Literature review

Steering committee
defines scope of
literature review

USE IN SPECIFIC POPULATIONS
Pregnancy and Nursing Mothers
There are no adequate and well controlled studies in pregnant women. TOBRADEX® ST
ophthalmic suspension should be used during pregnancy only if the potential benefit
justifies the potential risk to the fetus. Caution should be exercised when TOBRADEX® ST
is administered to a nursing woman.

Identification of 3 existing tools
not specific to ophthalmology.

Tools of development
refinement

Analysis of findings
Series of meetings and
online surveys to discuss
findings of literature review

Adaptation of GRACE checklist
for the ophthalmology field.

Pediatric Use: Safety and effectiveness in pediatric patients below the age of 2 years have
not been established.
Geriatric Use: No overall differences in safety or effectiveness have been observed
between elderly and younger patients.
Rx Only
Distributed by: Eyevance Pharmaceuticals LLC.
Fort Worth, TX 76102
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are required
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framework
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Identification of GRACE
checklist as appropriate
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TABLE 2

RETINAL DISEASE CONSIDERATIONS HIGHLIGHTED
IN THE RWE QUALITY ASSESSMENT TOOL

(Adapted under Creative Commons Attribution Non-Commercial
License from RP Finger et al. Acta Ophthalmologica, 2021)13
Theme

Examples

Treatment
details

Name of treatment and dose should be described.
Treatment strategy/regimens used should be defined
(including length of treatment intervals, criteria for
decision-making, and frequency of monitoring, if
applicable).
Duration of treatment should be specified.

Outcomes

Examples of appropriate use of outcomes include
change in visual acuity from baseline to assess
effectiveness of therapy. The proportion of patients
reaching a visual acuity that allows them to read or drive
is often considered as the most clinically relevant end
point.
Independent adjudications of OCT images by a reading
center should be undertaken to confirm diagnoses or
the presence of retinal fluid.
Outcomes should be measured using the same method.
For example, visual acuity scores should be measured
using either ETDRS or LogMAR, and uniformly with or
without correction.
Necessary variation in methods includes the use of
different OCT equipment across sites in multicenter
studies.

Study
population

The proportion of treatment-naïve or treatmentexperienced patients should be provided.
For treatment-experienced patients, the duration of prior
therapy, as well as response and injection frequency,
should be stated.
The management of nAMD, DMO, and RVO has evolved
significantly in recent years. Therefore, the era in which
the study was conducted should also be clear and
comparisons made only between relevant time periods.

Bias

Differences between treatment groups in confounding
variables that may affect outcomes should be
appropriately adjusted for in statistical analyses.
Confounding factors in retinal diseases: age, sex,
smoking status, concomitant conditions and treatments,
baseline visual acuity, and bilateral involvement.
Additional confounding factors in DMO: diabetes
disease characteristics (glycemic control, duration of
diabetes), blood pressure and characteristics of macular
oedema (macular thickness, extension of oedema,
presence of hard exudates).
Additional confounding factors in nAMD: presence of
polypoidal choroidal vasculopathy and duration of visual
symptoms.
Additional confounding factors in RVO: duration of
macular oedema and subsequent photoreceptor
damage.

Abbreviations: DMO, diabetic macular oedema; ETDRS, Early Treatment Diabetic
Retinopathy Study; nAMD, neovascular age-related macular degeneration; OCT,
optical coherence tomography; RVO, retinal vein occlusion.

OphthalmologyTimes.com

As shown in Figure 1, an RWE
steering committee (a coalition of
leading retinal specialists and methodological experts) recently developed
a user-friendly framework assessing
the quality of available RWE for retinal
diseases, including nAMD, diabetic
macular oedema, and retinal vascular
occlusion.13 The goal was to assist ophthalmologists in independently drawing
relevant and reliable conclusions from
RWE and understanding its applicability to their practice.

Building on a validated
framework
The Good Research for Comparative
Effectiveness (GRACE) checklist was
selected as the basis of the RWE
quality assessment tool. This is an
11-item screening tool that evaluates
methodology and reporting to identify
high-quality observational comparative effectiveness research.18 The
checklist has been extensively validated, has demonstrated strong sensitivity and specificity, and can be successfully applied by a wide variety of users
with different training backgrounds.
Although the checklist was developed specifically for comparative
effectiveness research, many of the
items were also considered applicable to noncomparative studies. It
was adapted for the retinal diseases
field by omitting items that were not
considered relevant to a practical,
clinically focused ophthalmology audience, and adapting or combining some
items for easier application.

Considerations when
assessing quality of RWE
The adaptation of the GRACE checklist
to be more specific to and relevant for
ophthalmologists has resulted in the
development of the retinal diseases
RWE quality assessment tool. Table 2
summarizes the retinal disease-specific aspects of the checklist.13
This addresses treatment details,
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how outcomes were assessed/quantified, descriptors of the study population, and possible sources of bias.
More details and examples of what
to consider can be found in the full
publication.13
The purpose of the tool is to specifically assess the quality of RWE
generated by a specific study in a
population of patients with retinal
disease. Caution should be exercised
when comparing RWE across different
retinal disease studies because of the
heterogeneity mentioned previously
regarding the different methodologies
employed, as well as heterogeneity in
patient populations, disease characteristics, and treatment regimens.

Conclusions
RWE is growing in importance as a
source of information that can help
support clinical decision-making when
evaluated properly. Regulators also
increasingly accept that RWE may be
needed in appraising postmarketing
value. The retinal diseases RWE quality
assessment tool can help clinicians
understand which findings from
real-world studies are most robust and
applicable to their practice.
Robert P. Finger, MD, PhD
E: robert.finger@ukbonn.de
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Femtosecond laser boosts chances of
pediatric patients developing normal vision
Evolving technology can be used in cataract surgery for young children
By H. Burkhard Dick, MD, PhD, FEBOS-CR
Special to Ophthalmology Times®

(top) Docking of
a right eye with
pediatric cataract
under sterile
conditions using
a small personal
interface for LCS.
(left) Intraoperative
surgical planning
after SD OCT
imaging during a
pediatric LCS case
as a team work
collaboration.
(Images courtesy of
H. Burkhard Dick, MD,
PhD, FEBOS-CR)
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Performing cataract surgery on very
young children comes with several
challenges, partly due to the anatomical peculiarities of an eye that may
be just a few weeks old but mainly
because the initial operation is usually
just the first of numerous interventions
that may be necessary over the next
few years to give the patient a chance
of developing normal, healthy vision.
The femtosecond laser can play a crucial role in achieving this goal.
We were one of the first centers to
employ the femtosecond laser in pediatric cataract cases, which is, as with
many interventions in our youngest
patients, an off-label procedure or contraindication for most laser platforms
(the Ziemer laser system is the exception because it has a CE mark for laser
cataract surgery in pediatric cases).
There are some things in pediatric
cataract surgery that the surgeon must
be aware of before planning the intervention. There will be soft eye tissues
with a low scleral rigidity, and the
operation—and often the pre- and postoperative examinations—will have to be
performed under general anesthesia.
There likely will be a high degree
of difficulty in calculating the appropriate IOL power (if IOL implantation
is intended). Automated keratometry will be necessary, and another
consideration is that posterior capsule
opacification (PCO) may develop in a
relatively short time after surgery. This
complication is almost guaranteed to
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occur if the posterior capsule is left intact. Finally, the surgeon must be able
to perform a vitrectomy.

Risks versus benefits
Choosing the best possible time to
operate on a newborn or a very young
child always means weighing the risks
and benefits. After early surgery, massive axial elongation and a substantial
myopic shift can be expected.
Operating at a very young age
increases the likelihood of the major
postoperative complication of glaucoma. This and other postoperative
complications occur at a much higher
incidence when surgery takes place
when a patient is younger than 4 weeks.
A general recommendation might
be—with necessary caution—that
unilateral congenital cataract should be
operated upon 4 to 6 weeks after birth
and bilateral cataract done at 6 to 10
weeks after birth.1,2
We have used the femtosecond laser
for pediatric cataract surgery for almost 10 years and our experience has
generally been very positive.3 Unlike
in cataract surgery in adults, we do not
employ the laser for lens fragmentation
(this is done by aspiration) but primarily to achieve a perfect capsulotomy—
anterior as well as posterior—which is
essential, and not only when primary
IOL implantation is intended.
With anterior capsulotomy as a
crucial step in the operation and for
postoperative visual recovery, we were
satisfied with even our first pediatric
laser cataract surgery cases when we
Continues on page 22 : Laser
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the anterior hyaloid membrane intact.6

( Continued from page 20 )

Special needs

found an optimal circularity of femtosecond-laser–created anterior and posterior
capsulotomies.4 As expected, the size of the
capsulotomy initially did not turn out as
planned because of the elasticity. There was
considerable widening of the capsule opening
immediately after laser treatment.
With experience, we found that, particularly
in very young children, the capsulotomy diameter tends to turn out larger than planned. In a
clinical series involving 22 eyes of 18 patients,
we were able to develop the Bochum formula,
which corrects for this aberration.5
A desired capsulotomy diameter can be
achieved using the following formula:
programmed
=
diameter

aimed diameter
(1.34 + (-0.009 * age))*

Preventing opacification
A true bane of pediatric cataract surgery is
the high incidence of PCO. A special surgical
technique—more for the experienced surgeon
than for the newcomer—has the potential to
considerably reduce the chance of this complication developing.
First described by Marie-José Tassignon, MD,
in 2002, during bag-in-the-lens (BIL) technique
the anterior and posterior capsules are placed
in a special IOL’s flange after creating both an
anterior and a posterior capsulotomy with the
femtosecond laser. The laser is particularly crucial for creating a perfectly centered posterior
capsulotomy.
The IOL used is a foldable hydrophilic
1-piece IOL that is completely inserted and
unfolded in the anterior chamber. Its posterior
haptics are placed behind the posterior capsule
and the anterior haptics are positioned in front
of the anterior capsule. This prevents the proliferation and migration of lens epithelium cells
over the long term and thus prevents PCO.
The femtosecond laser may make this
manually challenging technique an option for
surgeons who have not previously implanted
BIL lenses. The femtosecond laser can safely
perform the posterior capsulotomy and keep
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For patients with special needs, there are
additional preoperative considerations. For
instance, patients with Down syndrome have a
higher incidence of childhood cataract than the
general population.
But as Saifee et al7 stated based on their
experience, cataract extraction in pediatric
patients with Down syndrome does not appear
to have a higher rate of surgical complications
than does cataract surgery in the general pediatric population. There is no reason to assume
that laser cataract surgery in these patients
might be less effective or less safe than in children without this condition.7
Patients with Marfan syndrome may need
surgery of the lens even when they do not have
a cataract. Their vision is often compromised
by a subluxation of the lens that may render
the visual axis aphakic by irregular astigmatism
from the lens periphery and also occasionally
from lens opacity.
Lens removal with capsule fixation and IOL
implantation is a valuable strategy to address
these problems. However, as in the younger
patients with congenital cataract, challenges
with manual capsulorhexis result from the high
elasticity of the capsule (which has a tendency
toward posterior tears), damage to the zonules
from stress during manipulation, and the fact
that the desired position for capsulorhexis is off
center, all too often resulting in increased intraoperative complications for these patients who
undergo surgery at a relatively young age.

Early experience
In one of the first cases treated with a femtosecond laser, we operated on a 10-year-old boy
with ectopia lentis in both eyes, employing the
femtosecond laser in the right eye under general anesthesia. After the ocular surfaces were
identified with the integrated algorithms, the
capsulotomy was automatically placed by the
software at the center of the scanned capsule,
which was at the superior, temporal periphery
of the pupil.
The selected capsulotomy diameter was
4.1 mm (incision depth: 1000 μm). No lens
fragmentation was performed. The total suction
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time was 2 minutes and 45 seconds. A microforceps was used to remove the capsular disc,
and no radial tears were noted. The soft lens
was aspirated with standard bimanual irrigation/aspiration devices.
No complications were observed within
10 weeks of follow-up.8 Given the fact that
pediatric laser cataract surgery for most laser
platforms is off label, there are still shortcomings that hopefully will be overcome in the
near future.
There is no software adapted for posterior
capsulotomy, which makes it necessary to
position the treatment zones manually. Only 2
laser platforms (Johnson + Johnson Vision and
Ziemer) come with an interface for a smaller
eye. There is no special formula for choosing
the appropriate IOL for our youngest patients:
all of them have been created for adults.
Experience has shown the Barrett formula
to be more reliable than other formulas. It is
worth noting that the ideal target refraction in
very young infants seems to be a slight myopia
as they primarily focus on near objects such as
their toys or their mother’s face.9

Continuous follow-up
The operation is the first step to visual recovery
for a child with cataract, to be followed by longterm care provided by the ophthalmologist.
The parents (or caregivers) must be educated
about the need for continuous follow-up so that
complications such as inflammation, glaucoma,
and PCO can be detected and treated as soon
as they arise, refractive errors can be corrected,
and amblyopia therapy can be pursued.
For this first step, we should use all our
expertise and the best technology available.
In my view, this is—more often than not—the
femtosecond laser.
H. Burkhard Dick, MD, PhD, FEBOS-CR
E: Burkhard.Dick@kk-bochum.de

Dick is professor and chairman at the University Eye
Clinic of Ruhr University, Bochum, Germany. He is a
consultant on demand for Johnson + Johnson.
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Weighing treatments for chronic
postop cystoid macular edema
Prompt and adequate action is key to facilitating best recovery in patients
By Dilraj S. Grewal, MD;
Special to Ophthalmology Times®

Chronic cystoid macular edema (CME)
following intraocular surgery is among the
most frustrating postoperative complications
for patients. A review of risk factors for CME
found that approximately 1 in 400 cataract
surgeries result in postoperative CME, and
eyes with a history of uveitis or that have
experienced intraoperative complications
during surgery are more likely to develop
postoperative CME.1,2
Retina and uveitis specialists are commonly tasked with addressing chronic postoperative CME, and it behooves us to know the latest innovations and management strategies.
In this article, I provide an overview of CME’s
real world presentation, discuss the pathophysiology of the condition, explore which
factors drive treatment decisions, and review
options for therapy. I also review 2 cases that
illustrate the effects of prompt treatment.

Postoperative CME in the clinic
There is no consensus definition of chronic
postoperative CME. In broad terms, chronic
postoperative CME occurs when there is
evidence of persistent inflammation following
intraocular surgery, for at least 6 consecutive
months after surgery, and when continued
therapy is required to keep such inflammation in check. Therapy includes topical, oral,
and intra- or periocular corticosteroids, as
well as steroid-sparing immunomodulatory
agents.
When evaluating a case of suspected
postoperative CME, retina specialists must
exclude other entities that might present
similarly. Postoperative chronic low-grade
endophthalmitis (ie, Propionibacterium acnes
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endophthalmitis) can present similarly to
chronic postoperative CME, and clinicians
should look carefully for the presence of
capsular plaques and may wish to run the
relevant tests to rule out infection.
The positioning of an IOL should be
assessed to evaluate for uveitis-glaucoma-hyphema syndrome, which can also contribute
to chronic postoperative CME. Anatomical
variables such as epiretinal membranes,
vitreomacular traction, and traction due to
vitreous prolapse to the wound should be
assessed. In older patients, there should also
be an index of suspicion for masquerade
syndromes, such as intraocular lymphoma.
It is appropriate to perform a basic uveitis
workup in eyes suspected to have chronic
postoperative CME, as sometimes there may
be an underlying, previously undiagnosed
etiology for inflammation which was exacerbated following the intraocular surgery.

Pathophysiology of CME
Short-term inflammation is inevitable following ocular surgery, and for most patients, the
standard postoperative topical steroid taper is
sufficient to address this inflammation within
about a month. In addition to the risk factors
outlined above (ie, surgical complications,
history of uveitis), glaucoma surgery, longer
surgical times, and diabetes place patients
at risk for chronic postoperative CME and
prolonged recovery.3,4
In patients with chronic postoperative
CME, the course is often punctuated by
periods of rebound inflammation throughout
steroid taper. This chronic inflammation may
lead to a persistently compromised blood-ocular barrier. By reestablishing the integrity of
the blood-ocular barrier early in the course
of CME, ocular immune privilege may be
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restored, which helps in sustained resolution
of inflammation.

Treatment options for modern
clinician
Prompt and adequate treatment of chronic
CME is key to facilitating patients' recovery.
Inadequate treatment, either via underdosing
or inadequate duration of dosing, may lead to
recurrent CME. This can result in long-term
visual decline in a sawtooth pattern, with
progressively reduced visual improvement at
the zenith despite anatomical improvement,
and increased declines at the nadir.5 Moreover, long-term changes to macular anatomy with chronic CME can be seen on OCT
imaging, such as disorganization of the inner
retinal layers and disruption of the outer
retinal layers.6

TAKE-HOME: Retina and uveitis specialists

are often tasked with addressing
chronic postoperative CME, and
it is important to know the latest
management strategies.

Local steroid therapy with periocular or
intraocular steroids is often the mainstay
of treatment of chronic postoperative CME.
Systemic immunomodulatory therapy (IMT)
may be considered when there are concerns
of steroid-induced IOP elevations which can
be seen with local steroid delivery. It can also
be useful in bilateral cases.
Earlier and more aggressive use of local
corticosteroids may, in my experience, lead
to reduced duration and severity of postsurgical CME. Some patients experience resolution
after a single or a few injections (either inContinues on page 26 : Treatment
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When it comes to ocular surface
inflammation associated with
dry eye disease,
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97%

of ocular surface inflammation was resolved or
improved with FLAREX vs 89% with Pred Forte.1

Head-to-head
with FML:

Head-to-head
with Pred Forte:

In the FDA pivotal
clinical evaluation:

FLAREX was significantly
more effective in the resolution
of external non-infectious
inflammatory conditions
of the eye (P=0.03)1

FLAREX had comparable,
non-inferiority efficacy in
the treatment of external
non-infectious inflammatory
conditions of the eye1

No reported adverse events
in any treatment group
when evaluated versus
Pred Forte and FML1
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travitreal or sub-Tenon) of local
steroids, whereas others require
long-term, frequent dosing due
to multiple recurrences. When
eyes are steroid responsive but
require more than 3 to 4 local
steroid injections per year for
sustained control, I consider the
patient to be a candidate for a
long-term steroid implant, as
long as they have not experienced a steroid-induced IOP
elevation.
In my practice, I leverage the
fluocinolone acetonide intravitreal implant 0.18 mg (Yutiq,
EyePoint Pharmaceuticals) for
patients with chronic recurrent
postoperative CME whose disease has demonstrated a prior
response to steroids and whose
IOP is well controlled. I rarely
use the surgically placed fluocinolone acetonide intravitreal
implant 0.59 mg (Retisert, Bausch + Lomb) in such eyes due to
the higher rate of IOP elevation,
which may require incisional
glaucoma surgery, but it is a
valuable tool when there is very
severe postoperative inflammation. It is important to counsel
patients that rare breakthrough
episodes of inflammation may
occur despite the placement of
a sustained release implant, and
that in such cases adjuvant treatment with intravitreal triamcinolone acetonide or the intravitreal
dexamethasone implant 0.7 mg
(Ozurdex, Allergan) is helpful.
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application. Fungus invasion must be considered in any persistent corneal ulceration where a steroid has
been used or is in use.
Contamination
Do not touch dropper tip to any surface, as this may contaminate the suspension.
Contact Lens Wear
Contact lenses should be removed during instillation of FLAREX but may be reinserted after 15 minutes.
Temporarily Blurred Vision
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infection following suppression of host response, and perforation of the globe may occur.
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Systemically administered corticosteroids appear in human milk and could suppress growth, interfere with
endogenous corticosteroid production, or cause other untoward effects. It is not known whether topical
administration of corticosteroids could result in sufficient systemic absorption to produce detectable
quantities in human milk. Because many drugs are excreted in human milk, caution should be exercised
when FLAREX is administered to a nursing woman.
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In patients with chronic, recurrent steroid-responsive CME,
a long-term steroid implant such
as Yutiq allows a reduction in
treatment burden and sustained
improvement in visual function
and long-term preservation of
retinal anatomy. It also enables
reduced amplitude of fluctuations in retinal thickness as
well as an associated saw-tooth
functional decline.
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When picking IOL in refractive
cataract surgery, 1 size does not fit all
For surgeons, decision goes beyond clarifying a patient’s vision
By Lynda Charters;
Reviewed by Neda Shamie, MD

The refractive cataract surgery landscape has
changed dramatically. Neda Shamie, MD, a
partner in the Maloney-Shamie Vision Institute
in Los Angeles, California, outlined issues to
consider with modern surgeries that include
various IOL options.
Cataract surgeons’ focus regarding patients
has gone beyond clearer vision, she said. They
now aim to optimize vision and potentially
offer freedom from eyeglasses with consideration of patients’ ocular pathologies, lifestyles,
reading correction, previous refractive surgeries, and comorbidities such as dry eye, age-related macular degeneration, and glaucoma.
This new refractive cataract surgery
approach includes potential use of premium
IOLs including the Light Adjustable Lens (LAL;
RxSight), trifocal IOLs (PanOptix, Alcon; Tecnis
Synergy, Johnson & Johnson), extended-focus
IOLs (Tecnis Symfony, Johnson & Johnson;
Vivity, Alcon), toric monofocal plus IOL (Tecnis
Eyhance Toric; Johnson & Johnson), and toric
monofocal IOLs.
“These technologies allow customized optimization of the visual outcomes,” Shamie said,
explaining that to achieve optimization in her
practice, she asks patients to tell their vision
stories and how they use their eyes throughout
the day. This information facilitates discussion
and allows her to offer the best match between
available advanced IOL technology and the patient’s ocular health and visual needs. In contrast, explaining the various IOL technologies
and their capabilities can confuse patients.

IOL attributes and candidates
LAL. Shamie sees this lens as the great fit for
many of her patients. This IOL offers custom-
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izable vision shortly after implantation; it is
fine-tuned to meet the patient’s needs and
enables adjustable monovision. With this IOL,
there are no refractive surprises, toric IOL rotation, or decreased contrast. This IOL also offers
some extended focus when adjusted toward a
slight myopic outcome.
Patients will need to use UV protective glasses; the proper adjustment requires an average
of 3 visits for fine-tuning over 3 to 5 weeks
postoperatively. With the updated version
having ActivShield (RxSight), results are more
precise and concerns about adherence with
UV protective glasses are lessened. The toric
correction is limited to less than 2 to 3 diopters
of astigmatism.
Shamie said she views the LAL as a “fantastic” addition to the advanced IOL options.
Many patients opt for mini-monovision with
the LAL, which offers extended depth of focus.
With the dominant eye targeted for distance
and the nondominant eye to about –0.75
diopter, the patient has the full visual range
with minimal to no nighttime aberrations, she
explained. The perfectionist patient, perhaps
a pilot or engineer, wants the best distance
vision without compromising quality and does
not mind reading glasses. “The LAL is a truly
customizable option for the patient who wants
optimized vision with no nighttime glare and
halos,” she said.
Trifocal IOLs. This option provides excellent uncorrected vision at all distances with
reduced need for glasses, less dependence
on lighting conditions, and far less nighttime
visual aberrations compared with the previous
generation multifocal IOLs. However, some
nighttime glare and halos are possible, and
a refractive enhancement may be needed.
Someone who wants to see at all distances
without glasses and is willing to accept the
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TAKE-HOME: Surgeons try to optimize

vision and even offer spectacle
independence while considering
ocular pathologies, lifestyles, reading
correction, and comorbidities.

possibility of mild nighttime glare and halos is
the right patient for this IOL. “I have enjoyed
very much offering this option and have had
very happy patients as a result,” Shamie said.
Extended-focus IOL. This technology offers
extended, fluid range of focus from intermediate to distance vision. It has a monofocal-like
quality for distance vision, with the added intermediate vision (arm’s length) without need
for glasses. Patients will still need reading
glasses and may need refractive enhancement
to optimize visual outcomes.
Shamie corrects the nondominant eye to a
mini-monovision level at about –0.5 D, providing slight extension of the extended focus. The
nighttime aberrations are minimal to none.
“Patients are very happy with this IOL, which
is very forgiving of residual refractive error or
comorbidities,” she explained.
Active infrequent readers, such as executives or computer users, consider distance and
intermediate vision important and rarely read
or do close work. The best option may be the
extended focus Vivity lens or perhaps the LAL
with monovision for this group of patients.
Monofocal IOL. Eyhance (Johnson & Johnson) monofocal IOLs (toric and nontoric) offer
some extended focus but are not categorized
as an extended-focus IOL. The longtime monovision patient—for example, a 65-year-old
myope who previously enjoyed monovision
with toric contacts—may get the best results
with a toric IOL with monovision or the LAL
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with titratable monovision, Shamie suggested.
The content –4.0 D myope, perhaps the
most challenging patient, likes close work
without using glasses and does not know that
if the myopia is corrected, the uncorrected
near focus is lost. This patient has a few good
options—a monofocal IOL set to near vision, a
trifocal IOL understanding the less strong near
vision, or an LAL targeting –2.0 D with the option to titrate the outcome are the best options.
Shamie summarized the ideal scenario
when choosing an IOL:

The referring physician offers the
possibility of premium IOL choices.
The patient is aware of their visual needs
and history of corrective glass/contact
lens use.
The patient presents enthusiastically to
the consult to learn about all the potential
IOL choices.
A trusting relationship is established early
and an informed decision is made.
The visual outcome is personalized to the
patient’s needs.

“With all of this in mind, refractive cataract
surgery is not only possible but will lead to
happy patients,” Shamie concluded.
Neda Shamie, MD
E: ns@maloneyshamie.com

This article is adapted from
Shamie’s presentation at the
Women in Ophthalmology 2021
Summer Symposium. She is a consultant and adviser to Alcon, Johnson & Johnson
Vision, and RxSight.

Telehealth: Policy
suggestions going forward

Pandemic has led to expansion, but should it continue?
By Keith A. Reynolds

FROM THE PAGES OF
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The COVID-19 pandemic was the catalyst for a sea
change in the way telehealth is used, but as the country
attempts to bounce back the question becomes which
expansions should continue.
A new report from conservative think tank R Street
looked at telehealth expansions introduced during
the pandemic, specifically audio-only appointments,
live-video appointments, store-and-forward, and crossstate licensing.
Arizona has been particularly proactive in making
these expansions permanent with legislation being
passed earlier this year overhauling the state’s regulation
of telehealth. A host of other states have also taken steps
to permanently adopt some of the expansions introduced due to the pandemic, according to the report.
Moreover, the report also lists policy suggestions
about what should continue, including audio-only
expansions, flexibility for patients and physicians in
different states and taking advantage of store-and-forward telehealth – a mode of telehealth allows patients
to upload medical data for a physician to review at a
later time for diagnosis.
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“Debates will continue over when and how it is appropriate and safe to use telehealth, but one thing is clear.
Telehealth is vital to the future of health care in the United States,” Courtney Joslin, R Street Institute resident
fellow for competition policy, says in the report. “It has
the ability to solve many health care access issues, but
regulatory restrictions greatly hinder its usefulness.”
It seems that insurers are hoping for similar expansions to persist as many have begun to introduce new
virtual-first plans. Many insurers offering these plans
have hired outside firms to provide physicians who
may hold licenses in several states and not located
near the patients.
As previously reported, 36% of patients have accessed
telehealth services during the past year, up from just 9%
in 2020 and 7% in 2019. The top reasons for telehealth
utilization are convenience (57%), ability to receive care
quickly (47%), and safety (36%).
While it has seen a boom, patients’ patience with telehealth seems to be waning as overall satisfaction with
both direct-to-consumer and payer-sponsored telehealth
services declined in 2021 from 2020.
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Discover the Future at Glaucoma 360
On February 11, 2022, clinicians, scientists, patients, entrepreneurs, industry, and regulators will join forces to
transform how we diagnose and treat glaucoma. Join them at Glaucoma Research Foundation’s 11th annual New
Horizons Forum for a sneak preview of the future — and the chance to influence next-generation care for this
leading cause of blindness.
In recent years, glaucoma care has been revolutionized by
novel devices that were once unimaginable. Stents that
lower eye pressure and deliver medications, surgical lasers,
telemedicine tools that give patients a bigger role in their
own health — now that innovations like these have raised
the bar for glaucoma care, what’s next? This year’s oneof-a-kind Glaucoma 360 New Horizons Forum will explore
that question from many perspectives through sessions
dedicated to new devices, telemedicine and more.
New Horizons in Devices Session co-moderators Inder
Paul Singh, MD, and Barbara Wirostko, MD, FARVO —
clinicians as well as innovators — are experienced in the
development of new devices that protect and preserve
vision. President of The Eye Centers of Racine and Kenosha,
Dr. Singh was an early adopter of minimally invasive
glaucoma surgery (MIGS) and laser-assisted procedures
and is currently engaged in several industry-sponsored
studies. An expert in drug-device development and a
longtime eye-care entrepreneur, Dr. Wirostko is an Adjunct
Professor of Ophthalmology and Biomedical Engineering
at the University of Utah and is Co-founder and Chief
Medical Officer of Qlaris Bio Inc.
This year’s forum also includes an all-industry panel
on glaucoma devices, co-moderated by Amanda Kiely
Bicket, MD, MSE, Assistant Professor, Ophthalmology
and Visual Sciences and Assistant Professor, Biomedical
Engineering, University of Michigan Kellogg Eye Center,
and L. Jay Katz, MD, Director Emeritus Glaucoma Service,
Wills Eye Hospital, and Chief Medical Officer for Glaukos.
Drs. Bicket and Katz will lead a discussion with industry
leaders covering everything from emerging diagnosis and
care technologies, to healthcare policy, to the latest FDA
evaluation criteria for new drugs and devices.
Presentations by emerging companies are always a
highlight of the New Horizons Forum. Participants this year

“New Horizons
puts a lot of
bright people,
with a variety of
perspectives, in
the same room
to explore the
future of
glaucoma care.
This is a unique
opportunity. “
— Dr. L. Jay Katz,
co-moderator of an
industry panel on
devices, featuring
upcoming strategies
from leading
companies

include Neurotech Pharmaceuticals, Inc. During a session
dedicated to vision restoration, the company will provide
an update on its sustained release cell-based delivery
device, which targets the back of the eye.
Additional topics of discussion during the meeting will
likely include the growing interest from Google, Apple,
and other technology companies that view the eye as a
platform for the diagnosis and treatment of other diseases.
As new devices and novel technologies continue to
emerge, reimbursement will be another important issue for
consideration at Glaucoma 360.
To view the preliminary agenda and register for this
year’s in-person/online New Horizons Forum visit
glaucoma360.org.
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Very high–frequency ultrasound
improves ICL sizing precision
Lens options likely to become standard of care by refractive surgeons
By Brett Mueller, DO, PhD;
Special to Ophthalmology Times®

lenses to even low myopes in contrast
to many of my peers who relegate
them to patients who fall outside of
approved LASIK parameters.

Intraocular collamer lens (ICL)
implantation is reversible, spares the
cornea of permanent change, and
ICL sizing
expands the treatment range up to
Brett Mueller, DO, PhD Despite over a decade of excellent
–20 D for myopes and up to 6 D for
outcomes, the ICL adoption rate
astigmatic myopes. Additionally, in Food and
is not as robust as might be expected. Many
Drug Administration clinical trials of Visian
consider lens sizing limitations to be among
Toric ICL (STAAR) in patients with mean
the factors responsible for underutilization.
myopia of – 9.37 D and mean astigmatism of
The most widely used ICL sizing method
+1.95 D, 82% of the eyes were 20/20 or better
entails obtaining white-to-white (WTW)
uncorrected, and 54% of the eyes were 20/16
measurements and plugging the data into the
or better uncorrected.1 In a more recent retroOnline Calculation and Ordering System. This
combination results in the correct size ICL in
spective study of my Toric Visian ICL patients,
most cases, but it is also associated with rare,
87% of eyes achieved postoperative spherical
high-risk outlier outcomes.2
equivalent of 0.5 D or less.
These features and outcomes are among the
Phakic lenses occupy the space between the
reasons why I am an enthusiastic ICL devotee,
posterior surface of the iris and the anterior
and why I recommend these implantable
surface of the crystalline lens. Because of the

FIGURE 1. With the ArcScan system, surgeons were able to get
within 300m of the predicted ICL vault size 97% of the time.
This postoperative image shows the results.
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limited space here, and the need for aqueous humor to pass through, it is critical to
accurately measure this area preoperatively.
Precise sizing of the ICL is crucial because it
affects the vault. Ideally, the size of the vault
should be about 250 to 750 μm. If a vault is
less than 250 μm, there is a risk of anterior
subcapsular cataract formation. A vault greater
than 750 μm risks pupillary block glaucoma
and crowding of the angle with possible iris
chafing and resultant loss of pigment.2

Very high-frequency ultrasound
My practice is among the first in the US to
adopt an innovative very high–frequency ultrasound (VHFUS) device—the ArcScan Insight
100 (ArcScan, Inc)—that, among other things,
improves the precision of ICL sizing. The
device can image behind the iris, clearly visualizing the sulcus space. Although traditional
ultrasound biomicroscopy (UBM) can visualize
this space as well, the Insight 100 obtains
exceptional resolution and repeatability. The
device maintains a consistent perpendicularity
and distance from the eye with a robotically
controlled 50 MHz ultrasound transducer and
automatic focal depth settings. The Insight
100’s measuring calipers are accurate to within
0.12 mm laterally behind the iris. Each preoperative imaging scan set includes 7 meridians
to cover the desired area of the lens footplate
location. In addition to determining the exact
lateral space, the resulting images can be used
to detect the presence of ciliary cysts or other
pathologies, aiding surgical planning.
High-risk outcomes are rare in refractive
surgery practices, but because of the sizing
challenges and the unlikely—though possible—
event of pupillary block glaucoma or cataract
formation, the first 24 hours after ICL implantation can be stressful.
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Surgeons like me, who perform a high
volume of ICL procedures, have had the experience of implanting a lens that is too small or
too large, then having to remove the lens or do
an ICL exchange. The ArcScan system essentially eliminates that concern and enables me
to offer this excellent refractive surgery option
to my patients with a high degree of confidence in both its efficacy and safety.

Eliminate outliers
As I mentioned, external ocular measurements are still the criteria most often used to
determine ICL size. However, there are many
more factors beyond WTW measurements
that need to be considered. For instance, in
addition to sulcus-to-sulcus measurements,
the Insight 100 can measure anterior chamber
depth, anterior chamber angle, angle-to-angle,
anterior chamber width measured scleral spur
to scleral spur, angle recess-to-angle recess
lens rise, sulcus-to-sulcus lens rise, and ciliary
body inner diameter (Figure 1).
The goal of these measurements is to reduce
lens exchange to a very rare event. Once we
secure the detailed intraocular measurements
and input them into the ArcScan digital
template, we upload the data to the London
Vision Clinic free online ICL sizing calculator
(www.iclsizing.com), which uses a dedicated
nomogram to predict the vault for each ICL
size (Figure 2). This process has enabled
us to eliminate the outliers. The nomogram
factors in the inner ciliary body diameter, as
well as the lens rise, the scotopic pupil size,
and the lens power. When we have those 4
measurements, we can reduce the scatter
of the postvault by a factor of 4, according
to Dan Reinstein, MD, who is responsible
for the ICL sizing nomogram and much of
the research responsible for the ophthalmic
VHFUS measurement technology.
The Insight 100’s ICL sizing capability eliminates the risk of size-related complications
by selecting a lens based on direct measurements of the posterior chamber. By producing
VHFUS images instead of those captured by
analog UBM systems—or WTW measurements—accuracy is assured to within 1.0 µm
at the cornea and 0.12 mm laterally behind
the iris.3
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FIGURE 2. The London Vision Clinic ICL sizing calculator uses a dedicated nomogram
to predict the vault for each ICL size. (Images courtesy of Brett H. Mueller II, DO, PhD)

Retrospective study
We performed a retrospective study looking
at our ICL patient cohort to assess the accuracy and predictability of utilizing the Insight
100 in conjunction with the London guide
available online. Analysis of the first 86 eyes
of 160 ICL patients identified for this study
revealed that we were able to get within 300
μm—half the thickness of a cornea—of the
predicted ICL vault size 97% of the time with
the ArcScan system.
Eliminating the outliers has enhanced our
confidence even further in this procedure, and
we believe surgeons who have been on the
fence about offering ICLs to their patients will
be more likely to include these lenses in their
armamentarium if concerns about high-risk
outliers are eradicated. Surgeons will often use
ICLs only if a patient is not a LASIK candidate,
but we offer ICLs to any myope or astigmatic
myope who falls within the approved treatment parameters—even those who have lower
prescriptions. We are not afraid of encountering high-risk outcomes because we are
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confident about the accuracy and precision we
achieve with the Insight 100.
Based on my experience with the ArcScan
Insight 100, I believe VHFUS will become
the gold standard of ICL sizing. And with our
ability to predict the ICL vault to this level of
accuracy, I anticipate that there will be further
adoption of ICLs by refractive surgeons.
Brett H. Mueller II, DO, PhD
E: bmueller@nuvisiontx.com

Mueller is a cataract refractive surgeon at Parkhurst
NuVision in San Antonio, Texas. He has no disclosures related to the content.
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gene therapy

Joining forces to increase effective
gene therapies for rare diseases
Research giants team up to beat rare diseases using gene therapy

In unity there is strength, and this philosophy
is expected to further spur the development
of gene therapy for the millions of US patients
with a rare disease.
The FDA and National Institutes of Health
(NIH) are partnering with 15 private organizations to increase the numbers of effective gene
therapies for rare diseases that affect as many
as 30 million Americans.
Approximately 7000 rare diseases have
been identified, but to date gene therapies
have received FDA approval for only 2 inherited diseases.
This recognition has led to the formation
of the Bespoke Gene Therapy Consortium
(BGTC), which is part of the NIH Accelerating
Medicines Partnership (AMP) program and
project managed by the Foundation for the
National Institutes of Health (FNIH).

December 2021

The goals of BGTC are “to optimize and
streamline the gene therapy development
process to help fill the unmet medical needs of
people with rare diseases.”
The 10 private partners in this endeavor
are Biogen Inc, Cambridge, Massachusetts;
Janssen Research & Development, LLC,
Raritan, New Jersey; Novartis Institutes for
BioMedical Research, Cambridge, Massachusetts; Pfizer Inc, New York, New York;
Regenxbio Inc, Rockville, Maryland; Spark
Therapeutics, Philadelphia, Pennsylvania;
Takeda Pharmaceutical Company Limited,
Deerfield, Illinois; Taysha Gene Therapies,
Dallas, Texas; Thermo Fisher Scientific Inc,
Waltham, Massachusetts; and Ultragenyx
Pharmaceutical, Novato, California.
They are joined by 5 nonprofit partners: Alliance for Regenerative Medicine, Washington,
DC; American Society of Gene & Cell Therapy,
Milwaukee, Wisconsin; CureDuchenne, Newport Beach, California; National Organization
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for Rare Disorders, Quincy, Massachusetts; and
National Institute for Innovation in Manufacturing Biopharmaceuticals, Newark, Delaware.
“Most rare diseases are caused by a defect in
a single gene that could potentially be targeted
with a customized or ‘bespoke’ therapy that
corrects or replaces the defective gene,” said
NIH Director Francis S. Collins, MD, PhD.
“There are now significant opportunities to
improve the complex development process for
gene therapies that would accelerate scientific progress and, most importantly, provide
benefit to patients by increasing the number of
effective gene therapies.”

Standardization: key to technology
Developing gene therapies is a highly complex
process that is time-consuming and expensive.
In addition, the development process has
limited access to tools and technologies and
no standards across the field, and 1 disease is
addressed at a time. A standardized therapeu-
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By Lynda Charters
Reviewed by Luk H. Vandenberghe, PhD
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See the

tic development model with a common gene
delivery technology (ie, a vector) would facilitate a more efficient approach to developing
gene therapies.
“By leveraging on experience with a
platform technology and by standardizing
processes, gene therapy product development can be accelerated to allow more timely
access to promising new therapies for patients
who need them most,” said Peter Marks, MD,
PhD, director of the FDA’s Center for Biologics
Evaluation and Research.
A primary aim of BGTC is to improve the
understanding of the basic biology of a common gene delivery vector, the adeno-associated viral vector (AAV). The investigators plan
to examine the biologic and mechanistic steps
involved in AAV vector production, delivery
of genes via vectors into human cells, and
how therapeutic genes are activated in target
cells, the results of which will provide important information to improve the efficiency of
vector manufacturing and enhance the overall
therapeutic benefit of AAV gene therapy.
BGTC also will develop a standard set of analytic tests to apply to the manufacture of AAV
vectors created by the investigators with the
goals of improving and accelerating the processes of vector manufacturing and production
processes. Such tests could be broadly applicable to different manufacturing methods and
make the process of developing gene therapies
for very rare conditions much more efficient.
BCTC will then fund 4 to 6 clinical trials
focused on different rare diseases that result
from single-gene mutations and currently
have no gene therapies of commercial programs under development. Different types
of AAV vectors will be used in the trials that
have been used in previous clinical trials. For
these trials, BGTC will aim to shorten the path
from studies in animal models of disease to
human clinical trials.
Another function of BGTC is finding ways
to streamline regulatory requirements and
processes for the FDA approval of safe and
effective gene therapies, including developing
standardized approaches to preclinical testing
(eg, toxicology studies).
BGTC is the first AMP initiative to focus
on rare diseases. Other AMP projects bring
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together scientific talent and financial resources from academia, industry, philanthropy,
and government and focus on improving the
productivity of therapeutic development for
common metabolic diseases, schizophrenia,
Parkinson disease, Alzheimer disease, type
2 diabetes, and autoimmune rheumatoid
arthritis for common metabolic diseases and
systemic lupus erythematosus.
Luk H. Vandenberghe, PhD, director of
the Grousbeck Gene Therapy Center and the
Grousbeck Family Chair in Gene Therapy
at Massachusetts Eye and Ear and associate professor of ophthalmology at Harvard
Medical School in Boston, said the consortium
effort around bespoke gene therapies led by
the FDA and FNIH and supported by several
leading industry group is timely and needed.
“Gene therapy has shown to be particularly
powerful for many inherited disorders that
by nature are rare,” he said. “Over the past
years, through academia and industry efforts,
the technology has shown its remarkable
potential; however, the development of gene
therapies for many diseases stalls due to the
limited number of patients.”
According to Vandenberghe, the small number of patients brings practical challenges in
conducting trials and also limited commercial
appeal—which, together, limit investments in
gene therapies for these very rare indications.
“This sad irony is particularly true for inherited retinal degenerations [IRDs], caused by
over 200 genetic etiologies of disease and thus
arguably in need of distinct solutions for each
of them,” he concluded. “On the one side,
Luxturna [voretigene neparvovec-rzyl, Spark
Therapeutics, Inc], an IRD gene therapy, was
the first FDA-approved AAV gene therapy, but
on the other side, similar programs for other
retinal disorders with equally compelling biology struggle to move forward in development
due to their low prevalence.”
Luk H. Vandenberghe, PhD
E: luk_vandenberghe@meei.harvard.edu

Vandenberghe is a consultant to Novartis Gene
Therapies and Albamunity, Inc. He holds patents
for AAVCOVID and various AAV and adeno gene
therapy and vaccine technologies, for which he
receives royalties from University of Pennsylvania
and Mass General Brigham.
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microgravity's
impact on the
human eye

Novel model is used for testing topical
ophthalmic medication for spaceflight
By Steve Lenier;
Reviewed by Daniel Bigley

For astronauts on long spaceflights, prolonged exposure to microgravity can result in
symptoms of spaceflight-associated neuro-ocular syndrome (SANS), including optic disk
edema, globe flattening, and retinal folds.
Astronauts also commonly experience eye
irritation and inflammation.

Topical ophthalmic medications may be
helpful during spaceflight in reducing these
symptoms. The authors of this presentation
saw a need for a better understanding of
corneoscleral permeability in microgravity to
optimize drug therapies used in spaceflight.
They constructed a microgravity-proof model
for determining corneal permeability, which
will be employed on a parabolic flight to test
the hypothesis that corneoscleral permeability
in microgravity differs from that in terrestrial
gravity. Their present study seeks to prove the
corneoscleral permeability modeling capability of the novel microgravity-proof experimental setup.

Microgravity-proof modeling
For the study, corneas were dissected from
freshly enucleated bovine eyes and tightly
secured in Corning Costar Netwell Inserts.
Rubber gaskets were fitted to the diameter of
the inserts to tightly anchor corneoscleral tissue and standardize surface area for diffusion.
The gaskets also create a tight seal, preventing
the leakage of well water that otherwise would
occur in the absence of gravity.
Milli-Q water (3 mL) was pipetted into wells
to allow direct interaction with the tissue-insert
membrane. 1 mL 10% fluorescein solution was
applied to corneal surfaces and allowed to di-

Illustrated setup. From top down:
applied fluorescein, fitted gasket,
cornea, and membrane insert inside
water well.
(Image courtesy of Daniel Bigley)
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fuse into well water. Samples were taken from
individual wells at assigned time intervals, and
diffusion was characterized by absorption spectroscopy (480 nm). Average sample absorptions
were adjusted for absorption of Milli-Q control
by subtracting the average control absorption.

Results
The average adjusted sample absorption (AU)
and time (min) displayed a strong positive linear
correlation. The authors found it interesting to
learn that a lag in diffusion of fluorescein across
the corneal membrane resulted in earlier time
intervals (0.5-2.5 min) having adjusted absorbances that were essentially 0 AU, causing large
standard error (SEM = 3377). Nevertheless, they
say the data set highlights that the model can
demonstrate low and high concentrations of
diffused molecules via absorbance values.

Conclusions
According to the authors, the setup has the
capacity to model corneoscleral permeability,
demonstrating a proof of concept for investigation of permeability variation due to microgravity. Successful trialing with fluorescein indicates that “lag time”—the time it takes before
any significant permeation is measured—must
be considered when investigating permeability
of ophthalmic medications and constructing
time intervals for sampling in future studies.
Going forward, further control data will be
collected with topical drugs, and trials will be
conducted in zero-gravity parabolic flight.
The authors believe it is critical that we ensure the health of astronauts during prolonged
exposure to microgravity, with NASA preparing to send humans to Mars in the 2030s. They
say their model will accelerate understanding
of ocular biology in space, as well as assist in
the creation of optimized treatments for astronaut vision problems.
Daniel Bigley
E: dpg34@pitt.edu

This article is based on Bigley’s presentation at the
Association for Research in Vision and Ophthalmology’s 2021 virtual annual meeting. Bigley, who is
with the Ophthalmology Department at the University of Pittsburgh School of Medicine in Pittsburgh,
Pennsylvania, has no financial disclosures related to
this content.
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Most older glaucoma agents work by increasing uveoscleral outflow (eg, prostaglandin analogues, α-agonists),
decreasing aqueous humor production (eg, β-blockers, carbonic anhydrase inhibitors, and α-agonists), or expanding the TM by contracting
the ciliary muscle (eg, pilocarpine).1
In cells within the TM and SC, ROCK activity increases actomyosin
contraction, extracellular matrix production, and cell stiffness. ROCK
inhibition promotes cell relaxation and permeability in the TM and SC
while reducing actin crosslinking and extracellular matrix production
and rigidity, resulting in improved aqueous humor outflow.1,5 Nitric oxide
donation (eg, with latanoprostene bunod), also reduces IOP by relaxing the
TM and SC to increase trabecular outflow.4
Aside from its effects on trabecular outflow, the ROCK inhibitor/norepinephrine transporter inhibitor netarsudil also lowers IOP by decreasing
aqueous humor production and decreasing episcleral venous pressure.3,4

Aqueous humor
ϐ-blockers
α-agonists
Carbonic anhydrase
inhibitors

Uveoscleral outﬂow

TM outﬂow

prostaglandin analogs

ROCK inhibition

α-agonists

Nitric oxide
donation

Maximum baseline IOP, mm Hg9
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-3.5
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Timolol

Ocular adverse events that were more common in the netarsudil
groups included conjunctival hyperemia and hemorrhage, corneal verticillata, blurry vision, and erythema of the instillation site and eyelid.9

3

Real-world trial assessed a ROCK
inhibitor as additional therapy

A phase 4, open-label trial investigated the use of netarsudil in real-world settings.10 Netarsudil was given to 242
patients with OAG or OHT in the modified intent-to-treat population as
monotherapy (n=91) or concomitant with other IOP-lowering medications (n=151) for 12 weeks at clinician discretion.
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Therapies show different
effectiveness across baseline
IOP ranges

Among more than 5000 Americans included in the
Baltimore Eye Survey, more than half of the eyes with glaucoma had IOP
lower than 21 mm Hg at screening, whether they were being treated or
not.7 According to the American Academy of Ophthalmology, results
from this and other population-based studies suggest that half of all
patients with primary OAG have IOP levels below 22 mm Hg.8
The phase 3 ROCKET-1 through ROCKET-4 clinical trials compared
once-daily netarsudil 0.02% with twice-daily timolol maleate 0.5% in
adults with untreated morning IOP greater than 20 mm Hg and less than

<27

Netarsudil

Netarsudil ophthalmic solution 0.02%, alone and in fixed-dose
combination with the prostaglandin analogue latanoprost, is approved for
patients with open-angle glaucoma (OAG) or ocular hypertension (OHT).4
Another ROCK inhibitor, ripasudil, is approved in Japan for glaucoma and
OHT. It has been associated with 2 to 4.4 mm Hg decreases in IOP 2 hours
after instillation, with effectiveness as monotherapy or adjunctive to other
topical therapies.5,6

2

<22

In the monotherapy group, patients who replaced prostaglandin
analogue therapy with netarsudil showed a 2.5% reduction in IOP. Among
patients receiving concomitant therapy, the addition of netarsudil to
monotherapy (either a prostaglandin analog or β-blocker) was associated with a 4.3 mm Hg drop in IOP at week 12.10 Adverse events that led
to treatment discontinuation (11.2% of patients) included conjunctival
hyperemia or hemorrhage, blurry vision, instillation site pain, and eye
pruritus or irritation.
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1

Therapies are available to relax
the TM and Schlemm canal (SC)

27 mm Hg (less than 30 mm Hg in ROCKET-4).9 In an analysis of pooled
data from the trials, which assessed mean IOP at 3 diurnal time points at
weeks 2 and 6 and month 3 as the primary efficacy end point, netarsudil
was noninferior to timolol at all time points.
Mean IOP reductions from baseline were 3.7 to 4.8 mm Hg in the
netarsudil-treated patients and 4.0 to 5.3 mm Hg in the timolol groups.9
However, timolol was less effective in reducing IOP in patients with lower
baseline IOP, and netarsudil was associated with similar reductions across
different baseline IOPs. Earlier research has noted decreased efficacy of
timolol at lower baseline IOPs, with similar findings for prostaglandin
analogue.9

Change in mean
diurnal IOP, mm Hg

A

gents that have most commonly been used to lower intraocular pressure (IOP) in patients with glaucoma do not specifically target the main route of aqueous outflow—the trabecular meshwork (TM).1,2 However, medications that use ROCK
inhibition or nitric oxide donation allow clinicians to treat patients’ IOP
by addressing the trabecular outflow pathway.3,4 Here are 3 things you
should know about TM-targeting glaucoma therapies.
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CME POST-TEST QUESTIONS
1 Nitric oxide donation and ROCK inhibition in the trabecular pathway have an effect on IOP via which of the
following mechanisms?

A. Increasing smooth muscle contraction
B. Stiffening trabecular meshwork cells

C. Increasing trabecular outﬂow
D. Increasing TM and extracellular matrix
interactions

2 Which of the following is a ﬁnding from the phase 4, open-label MOST trial of netarsudil in real-world settings
for open-angle glaucoma or ocular hypertension?

C. The main cause of treatment discontinuation
was corneal verticillata.
D. Addition of netarsudil to concomitant therapy
was associated with a 4.3 mm Hg drop in IOP.

A. The addition of netarsudil as a concomitant
therapy was not associated with further
IOP change.
B. Replacing any medication class with
netarsudil was associated with signiﬁcant
IOP reduction.
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medical knowledge of the causes and treatments of
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in the practice of ophthalmology.
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NEXT ISSUE... Pharmacologic management of glaucoma
While you wait for the next issue, check out
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Cutting-edge Advancements
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Apellis is exploring the role of
1
complement in Geographic Atrophy
C3 is the linchpin of complement overactivation in GA.2-7
All three complement pathways converge at C3 and it drives
multiple downstream eﬀects — inﬂammation, opsonization, and
formation of the membrane attack complex — all of which can
ultimately lead to retinal cell death. Increased levels of complement
activity have been found not just in the lesion itself, but also in the
area just outside the lesion, known as the pre-lesion.2-9

1. Katschke KJ Jr, et al. Sci Rep. 2018;8(1):13055. 2. Mastellos DC, et al. Trends Immunol. 2017;38(6):383-394. 3. Ricklin D,
et al. Immunol Rev. 2016;274(1):33-58. 4. Heesterbeek TJ, et al. Opthalmol Vis Sci. 2020;61(3):18. 5. Seddon JM, et al. Nat
Genet. 2013;45:1266-1370. 6. Yates JRW, et al. N Engl J Med. 2007;357(6):553-561. 7. Smailhodzic D, et al. Ophthalmology.
2012;119(2):339-346. 8. Boyer DS, et al. Retina. 2017;37:819-835. 9. Park DH, et al. Front Immunol. 2019;10:1007.
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Scan the code to explore new
territory with us at pre-lesion.com
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