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IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
• EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, or known 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.hypersensitivity to aflibercept or to any of the excipients in EYLEA.

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

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

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

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

Inspired by a real patient with DME.Inspired by a real patient with DME.
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• Powerful efficacy and Powerful efficacy and Powerful efficacy robust 
anatomic outcomes across all 
indications as shown in phase 3 
clinical trials1-8

• A broad range of indications and 
dosing flexibility across several 
FDA-approved indications1

• Demonstrated safety profile Demonstrated safety profile Demonstrated safety
across 4 VEGF-driven retinal 
diseases: Wet AMD, DR, DME, 
and MEfRVO1

• 9 years of extensive real-world 
experience1

• ≈13 million doses administered 
to >1 million eyes since launch 
(and counting)9

03/2021
EYL.21.02.0021Please see Brief Summary of Prescribing Information on the following page.
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ADVERSE REACTIONS
• Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal injections with EYLEA 

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

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

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

anti-VEGF, anti–vascular endothelial growth factor.

DISCOVER WHAT ELSE YOUR PATIENTS COULD SEE WITH EYLEA AT HCP.EYLEA.US

A COMPREHENSIVE PATIENT SUPPORT PROGRAM 
TO HELP FACILITATE ACCESS TO EYLEA
• 82% of payers offer access to EYLEA first line, covering >272 million patients9,†

• As of June 30, 2020, EYLEA4U® has provided >4.4 million total support services 
to eligible patients prescribed EYLEA9

†Data represent payers across the following channels: Medicare Part B, Commercial, Medicare Advantage, 
and VA. Individual patient coverage is subject to patient’s specific plan.

A legacy of clinical experienceDemonstrated safety profileProven first-line efficacy

*IBM Truven MarketScan data: number of injections administered from Q4 2018 
through Q3 2019; Data on file.
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of patients with:
Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular Edema Following Retinal Vein Occlusion (RVO), Diabetic 
Macular Edema (DME), Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections  
EYLEA is contraindicated in patients with ocular or periocular infections. 
4.2 Active Intraocular Inflammation  
EYLEA is contraindicated in patients with active intraocular inflammation. 
4.3 Hypersensitivity  
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS 
5.1 Endophthalmitis and Retinal Detachments  
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse 
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed 
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately 
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure  
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse 
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular 
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
managed appropriately.
5.3 Thromboembolic Events  
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs 
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of  
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients 
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was 
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with 
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of 
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events 
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS 
The following potentially serious adverse reactions are described elsewhere in the labeling:  
• Hypersensitivity [see Contraindications (4.3)]  
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]  
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]  
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience  
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed  
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients 
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1% 
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%) 
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and 
intraocular pressure increased.

Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients 
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1 and VIEW2) 
for 24 months (with active control in year 1).
Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD Studies
Baseline to Week 52 Baseline to Week 96

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

(N=595)
Conjunctival hemorrhage 25% 28% 27% 30%
Eye pain 9% 9% 10% 10%
Cataract 7% 7% 13% 10%
Vitreous detachment 6% 6% 8% 8%
Vitreous floaters 6% 7% 8% 10%
Intraocular pressure increased 5% 7% 7% 11%
Ocular hyperemia 4% 8% 5% 10%
Corneal epithelium defect 4% 5% 5% 6%
Detachment of the retinal pigment epithelium 3% 3% 5% 5%
Injection site pain 3% 3% 3% 4%
Foreign body sensation in eyes 3% 4% 4% 4%
Lacrimation increased 3% 1% 4% 2%
Vision blurred 2% 2% 4% 3%
Intraocular inflammation 2% 3% 3% 4%
Retinal pigment epithelium tear 2% 1% 2% 2%
Injection site hemorrhage 1% 2% 2% 2%
Eyelid edema 1% 2% 2% 3%
Corneal edema 1% 1% 1% 1%
Retinal detachment <1% <1% 1% 1%

Less common serious adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal tear, and 
endophthalmitis.

Macular Edema Following Retinal Vein Occlusion (RVO). The data described below reflect 6 months exposure to EYLEA with a 
monthly 2 mg dose in 218 patients following central retinal vein occlusion (CRVO) in 2 clinical studies (COPERNICUS and GALILEO)  
and 91 patients following branch retinal vein occlusion (BRVO) in one clinical study (VIBRANT).

Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO BRVO

Adverse Reactions
EYLEA 

(N=218)
Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

Eye pain 13% 5% 4% 5%
Conjunctival hemorrhage 12% 11% 20% 4%
Intraocular pressure increased 8% 6% 2% 0%
Corneal epithelium defect 5% 4% 2% 0%
Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
Foreign body sensation in eyes 3% 5% 3% 0%
Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
Vision blurred 1% <1% 1% 1%
Intraocular inflammation 1% 1% 0% 0%
Cataract <1% 1% 5% 0%
Eyelid edema <1% 1% 1% 0%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA in the CRVO studies were corneal edema, retinal 
tear, hypersensitivity, and endophthalmitis.

Diabetic Macular Edema (DME) and Diabetic Retinopathy (DR). The data described below reflect exposure to EYLEA in 578 patients 
with DME treated with the 2-mg dose in 2 double-masked, controlled clinical studies (VIVID and VISTA) from baseline to week 52 and 
from baseline to week 100.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies
Baseline to Week 52 Baseline to Week 100

Adverse Reactions
EYLEA 

(N=578)
Control 

(N=287)
EYLEA 

(N=578)
Control 

(N=287)
Conjunctival hemorrhage 28% 17% 31% 21%
Eye pain 9% 6% 11% 9%
Cataract 8% 9% 19% 17%
Vitreous floaters 6% 3% 8% 6%
Corneal epithelium defect 5% 3% 7% 5%
Intraocular pressure increased 5% 3% 9% 5%
Ocular hyperemia 5% 6% 5% 6%
Vitreous detachment 3% 3% 8% 6%
Foreign body sensation in eyes 3% 3% 3% 3%
Lacrimation increased 3% 2% 4% 2%
Vision blurred 2% 2% 3% 4%
Intraocular inflammation 2% <1% 3% 1%
Injection site pain 2% <1% 2% <1%
Eyelid edema <1% 1% 2% 1%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal detachment, retinal 
tear, corneal edema, and injection site hemorrhage. 
Safety data observed in 269 patients with nonproliferative diabetic retinopathy (NPDR) through week 52 in the PANORAMA trial were 
consistent with those seen in the phase 3 VIVID and VISTA trials (see Table 3 above).
6.2 Immunogenicity  
As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity 
of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were 
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the 
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying 
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may 
be misleading. 
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across 
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of 
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy 
Risk Summary
Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse 
embryofetal effects in rabbits, including external, visceral, and skeletal malformations. A fetal No Observed Adverse Effect Level 
(NOAEL) was not identified. At the lowest dose shown to produce adverse embryofetal effects, systemic exposures (based on AUC for 
free aflibercept) were approximately 6 times higher than AUC values observed in humans after a single intravitreal treatment at the 
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm 
when administered to a pregnant woman. Based on the anti-VEGF mechanism of action for aflibercept, treatment with EYLEA may 
pose a risk to human embryofetal development. EYLEA should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The background risk of major birth defects 
and miscarriage for the indicated population is unknown. In the U.S. general population, the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data 
In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days 
during organogenesis to pregnant rabbits at intravenous doses ≥3 mg per kg, or every six days during organogenesis at subcutaneous 
doses ≥0.1 mg per kg. 
Adverse embryofetal effects included increased incidences of postimplantation loss and fetal malformations, including anasarca, 
umbilical hernia, diaphragmatic hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele, 
heart and major vessel defects, and skeletal malformations (fused vertebrae, sternebrae, and ribs; supernumerary vertebral arches 
and ribs; and incomplete ossification). The maternal No Observed Adverse Effect Level (NOAEL) in these studies was 3 mg per kg. 
Aflibercept produced fetal malformations at all doses assessed in rabbits and the fetal NOAEL was not identified. At the lowest 
dose shown to produce adverse embryofetal effects in rabbits (0.1 mg per kg), systemic exposure (AUC) of free aflibercept was 
approximately 6 times higher than systemic exposure (AUC) observed in humans after a single intravitreal dose of 2 mg.
8.2 Lactation 
Risk Summary
There is no information regarding the presence of aflibercept in human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production/excretion. Because many drugs are excreted in human milk, and because the potential for 
absorption and harm to infant growth and development exists, EYLEA is not recommended during breastfeeding. 
The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for EYLEA and any 
potential adverse effects on the breastfed child from EYLEA.
8.3 Females and Males of Reproductive Potential 
Contraception
Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least 
3 months after the last intravitreal injection of EYLEA.

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

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

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

EYLEA is a registered trademark of Regeneron 
Pharmaceuticals, Inc. 
© 2020, Regeneron Pharmaceuticals, Inc.  
All rights reserved.

Issue Date: 08/2019  
Initial U.S. Approval: 2011

Based on the August 2019 
EYLEA® (aflibercept) Injection full 
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Few topics spark as much interest as artificial in-
telligence, and the medical community is not im-
mune. Many wonder if and how it works, but even 
more wonder how to make it work for them. In our 

cover story (page 18), Todd Stein delves into how retina spe-
cialists can leverage artificial intelligence to increase early 
diagnoses and better serve underinsured patients.

In AMD, Arshad M. Khanani, MD, MA, FASRS, 
describes how OPT-302 works in combination with stan-
dard-of-care anti-VEGF agents to target VEGF-C and -D 
for the treatment of wet AMD (page 10).

Caroline Baumal, MD, and David Eichenbaum, MD, 
spoke to Modern Retina™ about their clinical use of farici-
mab since it became commercially available (page 12).

Richard B. Rosen, MD, FACS, FASRS, FARVO, delves 
into photobiomodulation therapy for eyes with AMD 
(page 14).

In gene therapy, Isabelle Audo, MD, describes inno-
vative research, which suggests that optogenetics could 
restore partial vision in patients with retinitis pigmentosa 
(page 16).

On page 20, Thomas Aaberg Jr, MD, describes how an 
implantable device is making huge strides in the search 
for a treatment for macular telangiectasia.

In uveitis, Sumit Sharma, MD, provides the 1-year 
results for patients enrolled in the PANTHER study with 
active noninfectious uveitis (page 22).

Retina specialists can take steps to reduce sharps inju-
ries and limit infection transmission, says Khaldon Abbas, 
BSc, on page 24.

In regard to diabetic eye disease, Jose Agustin Marti-
nez, MD, FASRS, reviews the importance of evaluating the 
periphery in diabetic retinopathy patients. Ultra-widefield 
imaging aids in both diagnosis and management, Marti-
nez says (page 26).

Thank you, as always, for reading. •

Mike Hennessy Jr,  
President and CEO of MJH Life Sciences®,  
the parent company of Modern Retina™

Using technology 
to serve patients
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Discover continuous Discover continuous 
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YUTIQ is designed to deliver a sustained release of fluocinolone for up to 36 months 
for patients with chronic non-infectious uveitis affecting the posterior segment of the eye1

• Proven to reduce uveitis recurrence at 6 and 12 months1*
 At 6 months–18% for YUTIQ and 79% for sham for Study 1 and 22% for YUTIQ and 54%
  for sham for Study 2 (P<.01). At 12 months–28% for YUTIQ and 86% for sham for Study 1 

and 33% for YUTIQ and 60% for sham for Study 2.
• Extended median time to fi rst recurrence of uveitis1,2

  At 12 months–NE† for YUTIQ/92 days for sham in Study 1; NE for YUTIQ/187 days 
for sham in Study 2.

• Mean intraocular pressure (IOP) increase was comparable to sham1,2

Study was not sized to detect statistically signifi cant differences in mean IOP.
*  Study design: The effi cacy of YUTIQ was assessed in 2 randomized, multicenter, sham-controlled, double-masked, Phase 3 studies 

in adult patients (N=282) with non-infectious uveitis affecting the posterior segment of the eye. The primary endpoint in both studies 
was the proportion of patients who experienced recurrence of uveitis in the study eye within 6 months of follow-up; recurrence was 
also assessed at 12 months. Recurrence was defi ned as either deterioration in visual acuity, vitreous haze attributable to non-infectious 
uveitis, or the need for rescue medications.

  † NE=non-evaluable due to the low number of recurrences in the YUTIQ group.

YUTIQ, the YUTIQ logo, and the EyePoint logo are registered trademarks of EyePoint Pharmaceuticals, Inc. 
©2021 EyePoint Pharmaceuticals, Inc. All rights reserved.
480 Pleasant Street, Suite B300, Watertown, MA 02472
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For more
 information, visit

YUTIQ.com   

INDICATIONS AND USAGE
YUTIQ® (fl uocinolone acetonide intravitreal implant) 0.18 mg is indicated for the treatment of chronic non-infectious 
uveitis affecting the posterior segment of the eye.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
Ocular or Periocular Infections: YUTIQ is contraindicated in patients with active or suspected ocular or 
periocular infections including most viral disease of the cornea and conjunctiva including active epithelial 
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infections and fungal diseases.
Hypersensitivity: YUTIQ is contraindicated in patients with known hypersensitivity to any components 
of this product.
WARNINGS AND PRECAUTIONS
Intravitreal Injection-related Effects: Intravitreal injections, including those with YUTIQ, have been associated 
with endophthalmitis, eye infl ammation, increased or decreased intraocular pressure, and choroidal or retinal 
detachments. Hypotony has been observed within 24 hours of injection and has resolved within 2 weeks. 
Patients should be monitored following the intravitreal injection.
Steroid-related Effects: Use of corticosteroids including YUTIQ may produce posterior subcapsular cataracts, 
increased intraocular pressure and glaucoma. Use of corticosteroids may enhance the establishment of secondary 
ocular infections due to bacteria, fungi, or viruses. Corticosteroids are not recommended to be used in patients 
with a history of ocular herpes simplex because of the potential for reactivation of the viral infection.
Risk of Implant Migration: Patients in whom the posterior capsule of the lens is absent or has a tear are at risk 
of implant migration into the anterior chamber.
ADVERSE REACTIONS
In controlled studies, the most common adverse reactions reported were cataract development and increases 
in intraocular pressure.

Please see brief summary of full Prescribing Information on adjacent page.
References: 1. YUTIQ® (fl uocinolone acetonide intravitreal implant) 0.18 mg full US Prescribing Information. EyePoint Pharmaceuticals, Inc. 
May 2021. 2. Data on fi le.

https://yutiq.com


YUTIQ® (fluocinolone acetonide intravitreal implant) 0.18 mg,  
for intravitreal injection 
Initial U.S. Approval: 1963 
BRIEF SUMMARY: Please see package insert for full prescribing information. 
1. INDICATIONS AND USAGE. YUTIQ® (fluocinolone acetonide intravitreal implant) 
0.18 mg is indicated for the treatment of chronic non-infectious uveitis affecting 
the posterior segment of the eye.
4. CONTRAINDICATIONS. 4.1. Ocular or Periocular Infections. YUTIQ is contra -
indicated in patients with active or suspected ocular or periocular infections includ-
ing most viral disease of the cornea and conjunctiva including active epithelial 
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infec-
tions and fungal diseases. 4.2. Hypersensitivity. YUTIQ is contraindicated in 
patients with known hypersensitivity to any components of this product.  
5. WARNINGS AND PRECAUTIONS. 5.1. Intravitreal Injection-related Effects. 
Intravitreal injections, including those with YUTIQ, have been associated with 
endophthalmitis, eye inflammation, increased or decreased intraocular pressure, 
and choroidal or retinal detachments. Hypotony has been observed within 24 hours 
of injection and has resolved within 2 weeks. Patients should be monitored follow-
ing the intravitreal injection [see Patient Counseling Information (17) in the full 
prescribing information]. 5.2. Steroid-related Effects. Use of corticosteroids 
including YUTIQ may produce posterior subcapsular cataracts, increased intraocu-
lar pressure and glaucoma. Use of cortico steroids may enhance the establishment 
of secondary ocular infections due to bacteria, fungi, or viruses. Corticosteroids are 
not recommended to be used in patients with a history of ocular herpes simplex 
because of the potential for reactivation of the viral infection. 5.3. Risk of Implant 
Migration. Patients in whom the posterior capsule of the lens is absent or has a 
tear are at risk of implant migration into the anterior chamber.
6. ADVERSE REACTIONS. 6.1. Clinical Studies 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 reac-
tions associated with ophthalmic steroids including YUTIQ include cataract forma-
tion and subsequent cataract surgery, elevated intraocular pressure, which may be 
associated with optic nerve damage, visual acuity and field defects, secondary ocu-
lar infection from pathogens including herpes simplex, and perforation of the globe 
where there is thinning of the cornea or sclera. Studies 1 and 2 were multicenter, 
randomized, sham injection-controlled, masked trials in which patients with non-
infectious uveitis affecting the posterior segment of the eye were treated once with 
either YUTIQ or sham injection, and then received standard care for the duration of 
the study. Study 3 was a multicenter, randomized, masked trial in which patients 
with non-infectious uveitis affecting the posterior segment of the eye were all 
treated once with YUTIQ, administered by one of two different applicators, and then 
received standard care for the duration of the study. Table 1 summarizes data avail-
able from studies 1, 2 and 3 through 12 months for study eyes treated with YUTIQ 
(n=226) or sham injection (n=94). The most common ocular (study eye) and non-
ocular adverse reactions are shown in Table 1 and Table 2.
Table 1: Ocular Adverse Reactions Reported in ≥ 1% of Subject Eyes and 

Non-Ocular Adverse Reactions Reported in ≥ 2% of Patients 
Ocular  

YUTIQ Sham Injection 
        ADVERSE REACTIONS (N=226 Eyes)              (N=94 Eyes) 

n (%) n (%) 
   Cataract1 63/113 (56%)              13/56 (23%) 
   Visual Acuity Reduced 33 ( 15%) 11 (12%) 
   Macular Edema     25 ( 11%) 33 (35%) 
   Uveitis 22 ( 10%) 33 (35%) 
   Conjunctival Hemorrhage 17 (  8%) 5 ( 5%) 
   Eye Pain 17 (  8%) 12 (13%) 
   Hypotony Of Eye 16 (  7%) 1 (  1%) 
   Anterior Chamber Inflammation            12 (  5%) 6 (  6%) 
   Dry Eye 10 (  4%) 3 (  3%) 
   Vitreous Opacities 9 (  4%) 8 (  9%) 
   Conjunctivitis     9 (  4%) 5 (  5%) 
   Posterior Capsule Opacification              8 (  4%) 3 (  3%) 
   Ocular Hyperemia 8 (  4%) 7 (  7%) 
   Vitreous Haze     7 (  3%) 4 (  4%) 
   Foreign Body Sensation In Eyes             7 (  3%) 2 (  2%) 
   Vitritis 6 (  3%) 8 (  9%) 
   Vitreous Floaters 6 (  3%) 5 (  5%) 
   Eye Pruritus 6 (  3%) 5 (  5%) 
   Conjunctival Hyperemia 5 (  2%) 2 (  2%) 
   Ocular Discomfort 5 (  2%) 1 (  1%) 
   Macular Fibrosis 5 (  2%) 2 (  2%) 
   Glaucoma 4 (  2%) 1 (  1%) 
   Photopsia 4 (  2%) 2 (  2%) 

(continued) 

Table 1: Ocular Adverse Reactions Reported in ≥ 1% of Subject Eyes and 
Non-Ocular Adverse Reactions Reported in ≥ 2% of Patients 

Ocular  
YUTIQ Sham Injection 

        ADVERSE REACTIONS (N=226 Eyes)              (N=94 Eyes) 
n (%) n (%) 

   Vitreous Hemorrhage 4 (  2%) 0 
   Iridocyclitis 3 (  1%) 7 (  7%) 
   Eye Inflammation 3 (  1%) 2 (  2%) 
   Choroiditis 3 (  1%) 1 (  1%) 
   Eye Irritation      3 (  1%) 1 (  1%) 
   Visual Field Defect 3 (  1%) 0 
   Lacrimation Increased 3 (  1%) 0 

Non-ocular 
YUTIQ Sham Injection 

          ADVERSE REACTIONS            (N=214 Patients)        (N=94 Patients) 
n (%) n (%) 

   Nasopharyngitis 10 (  5%) 5 ( 5%) 
   Hypertension 6 (  3%) 1 ( 1%) 
   Arthralgia 5 (  2%) 1 ( 1%) 
1. Includes cataract, cataract subcapsular and lenticular opacities in study eyes 

that were phakic at baseline. 113 of the 226 YUTIQ study eyes were phakic at 
baseline; 56 of 94 sham-controlled study eyes were phakic at baseline.

Table 2: Summary of Elevated IOP Related Adverse Reactions  
YUTIQ Sham  

         ADVERSE REACTIONS (N=226 Eyes) (N=94 Eyes) 
n (%) n (%) 

      IOP elevation ≥ 10 mmHg  
from Baseline 50 (22%) 11 (12%) 

      IOP elevation > 30 mmHg 28 (12%) 3 (3%) 
   Any IOP-lowering medication             98 (43%) 39 (41%) 
       Any surgical intervention  
              for elevated IOP 5 (2%) 2 (2%) 

Figure 1:   Mean IOP During the Studies 

8.  USE IN SPECIFIC POPULATIONS. 8.1 Pregnancy. Risk Summary. Adequate and 
well-controlled studies with YUTIQ have not been conducted in pregnant women to 
inform drug associated risk. Animal reproduction studies have not been conducted 
with YUTIQ. It is not known whether YUTIQ can cause fetal harm when administered 
to a pregnant woman or can affect reproduction capacity. Corticosteroids have been 
shown to be teratogenic in laboratory animals when administered systemically at
relatively low dosage levels. YUTIQ should be given to a pregnant woman only if the 
potential benefit justifies the potential risk to the fetus. All pregnancies have a risk of 
birth defect, loss, or other adverse outcomes. In the United States general population, 
the estimated background risk of major birth defects and miscarriage in clinically rec-
ognized pregnancies is 2% to 4% and 15% to 20%, respectively. 8.2 Lactation. Risk
Summary. Systemically administered corticosteroids are present in human milk and 
can suppress growth, interfere with endogenous corticosteroid production. Clinical or 
nonclinical lactation studies have not been conducted with YUTIQ. It is not known 
whether intravitreal treatment with YUTIQ could result in sufficient systemic absorp-
tion to produce detectable quantities of fluocinolone acetonide in human milk, or 
affect breastfed infants or milk production. The developmental and health benefits of 
breastfeeding should be considered, along with the mother’s clinical need for YUTIQ 
and any potential adverse effects on the breastfed child from YUTIQ. 8.4 Pediatric 
Use. Safety and effectiveness of YUTIQ in pediatric patients have not been estab-
lished. 8.5 Geriatric Use. No overall differences in safety or effectiveness have been 
observed between elderly and younger patients. 

Manufactured by:  
EyePoint Pharmaceuticals US, Inc., 480 Pleasant Street, Watertown, MA 02472 USA    
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If I had the power...
Artifi cial intelligence may shift doctors’ priorities

Power corrupts. 
Absolute power is kind of neat.

—John F. Lehman, Jr.

The concentration of too much 
power in the hands of one person, 
history has repeatedly shown us, 
results in bad things happening. So it’s 
probably just as well that I am not a 
king or dictator.

But if I did have absolute power, I 
would do something that would sub-
stantially improve health care in the 
world while at the same time reduce 
the cost. I would make it a rule that 
doctors would only perform those 
tasks that require all those years in col-
lege, medical school, internship, resi-

dency, and fellowship to master. Every-
thing else that can be done by some-
one (or some thing) with fewer years of 
training would be performed at lesser 
expense. Doctors would be happy 
because they would be spending their 
days doing those doctor things that 
only they can and like to do (such as 
performing cataract surgery and mak-
ing people see well) instead of wasting 
time doing non-doctor stuff. Patients 
would be happy because they would 
see the doctor and get the treat-
ment they need sooner. And every-
one would be happy because the cost 
of health care delivery would drop 
because physician availability would 
become less limited.

As one example, in this brave 
new world of mine, scribes and not 
physicians or nurses would spend 
hours per day typing to document 
everything in the electronic medical 
record. Instead, doctors would spend 
their time talking to, examining, and 
treating patients. 

As a resident and then after my 
training, I often saw patients with dia-
betes who needed to be evaluated for 
evidence of retinopathy. Often, they 
had none, and I would send them on 
their way with reassurance and a 
reminder to come back in a year so I 
could look again. I didn’t particularly 
mind doing this, as I like seeing and 
chatting with patients, but it would 
have been putting my years of training 
to better use to fill my clinic with peo-
ple who actually had disease requir-
ing me to treat them.

Thanks to machine learning and 
artificial intelligence, things like 
screening for diabetic retinopathy or 
reading chest x-rays can be done more 
efficiently and at a lower cost than 
how we’ve traditionally performed 
these tasks using doctors. When we 
fully embrace this technology, the dia-
betic patients we see in our clinics will 
be there most likely because they are 
known to have a problem requiring 
our expertise. •

Peter J. McDonnell, MD
is director of the Wilmer Eye Institute, 
Johns Hopkins University School of Medicine in 
Baltimore, Maryland, and chief medical editor 
of Ophthalmology Times®.

P: 443-287-1511 
F: 443-287-1514 
E: pmcdonn1@jhmi.edu
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AMD
OPT-302 VEGF-C/D “trap” molecule 
for AMD promising in phase 2b, 
moves to phase 3
Combination with anti-VEGF-A agents improve anatomic end points

By ARSHAD M. KHANANI, MD, MA, FASRS

Cases of age-related macular degeneration 
(AMD)—the most common cause of irrevers-
ible vision loss among elderly patients in the 
industrialized world—are expected to reach 

288 million worldwide by 2040.1,2 AMD can be nonneo-
vascular (dry) or neovascular (wet). The latter, which 

constitutes 10% of cases, is character-
ized by choroidal neovascular (CNV) 
membrane formation that results in 
exudation and leads to significant loss 
of central vision. 3,4,5 

DISEASE PROCESS
Neovascular AMD is driven by in-
creased levels of the proangiogenic 

family of vascular endothelial growth factor (VEGF) li-
gands, including VEGF-A, -C, and -D, each of which dis-
plays differentiated binding and activation profiles for 
VEGF receptors 1, 2, and 3.6,7 Whereas VEGF-A, -C, and 
-D simultaneously bind and activate VEGF receptor 2 
(VEGFR-2), the most validated receptor signaling path-
ways for choroidal angiogenesis and vascular permeabil-
ity, VEGF-C and -D are the only known ligands for an-
other part of the angiogenic disease process: VEGF re-
ceptor 3 (VEGFR-3).7

Standard-of-care monotherapies, including ranibi-
zumab, aflibercept, brolucizumab, and off-label bevaci-
zumab, primarily block VEGF-A.6,7 Their benefits have 
been well studied; however, these drugs have limita-
tions and many patients require ongoing therapy for 
persistent disease and variable visual acuity gains. For 
example, 20% of patients lose vision despite treatment, 
and half never achieve 20/40 visual acuity.8,9 Hence, 

new treatments are needed to optimize outcomes and 
improve neovascular AMD management.

ROLE OF OTHER ANGIOGENIC FACTORS
The circulating ligands VEGF-C and -D stimulate an-
giogenesis, while VEGF-C and VEGF-A induce vascular 
leakage and permeability. Also, in clinical specimens of 
neovascular AMD, the VEGFR-2 and -R3 receptors have 
been shown to be co-localized with increased levels of 
VEGF-C in retinal tissue, and circulating plasma con-
centrations of this ligand are elevated in patients with 
this disease. It has also been demonstrated that VEGF-A 
suppression upregulates the release of VEGF-C and -D, 
and clinical data suggests that these mediators of an-
giogenesis may contribute to the suboptimal response of 
patients treated with anti-VEGF-A monotherapy.10-14

Combination therapy that targets these alternative 
angiogenic factors could therefore provide additional 
benefit over the current standard of care. One such 
agent is OPT-302 (Opthea), a first-in-class biologic spe-
cifically designed to “trap” and sequester VEGF-C and 
-D.7 OPT-302 is the only therapy to directly target VEGF-
C and -D.7

A recent phase 2b study of 366 treatment-naive 
patients with neovascular AMD who received intravit-
real OPT-302 and ranibizumab combination therapy 
met the primary end point: a statistically significant 
superior mean gain in visual acuity over ranibizumab 
plus sham at week 24.15

Two global pivotal phase 3 trials are currently inves-
tigating OPT-302 in combination with anti-VEGF-A 
therapy in treatment-naive patients with wet AMD16,17

to evaluate whether combination therapy is superior 

Khanani
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to ranibizumab and aflibercept at 
improving visual acuity at 12 months 
from baseline. Due to unmet need in 
wet AMD, the FDA has granted fast 
track designation to OPT-302 .

PHASE 2B TRIAL RESULTS
In the phase 2b multicenter, random-
ized, double-masked, sham-controlled 
study, 366 treatment-naive partici-
pants were randomized to 1 of 3 intra-
vitreal treatment groups, with injec-
tions delivered every 4 weeks for 24 
weeks: sham treatment plus 0.5 mg 
ranibizumab (n = 121), 0.5 mg OPT-
302 plus 0.5 mg ranibizumab (n = 122), 
and 2 mg OPT-302 plus 0.5 mg ranibi-
zumab (n = 123). 

The 2-mg OPT-302 combination 
therapy group achieved the primary 
end point of a statistically significant 
mean change in BCVA at 24 weeks, 
with an additional gain of 3.4 let-
ters (P = .0107) over ranibizumab plus 
sham in the total population. The trial 
also met the secondary anatomic end 
points: the 2-mg OPT-302 combination 
showed greater reductions in retinal 
thickness, subretinal fluid, intraretinal 
fluid, lesion size, and neovascular area 
versus sham plus ranibizumab. 

A prespecified subgroup of par-
ticipants with minimally classic and 
occult lesions who received the 2-mg 
OPT-302 combination (n = 88) were 
analyzed and found to have an addi-

tional mean improvement in BCVA of 
5.7 letters (P = .0002) at 24 weeks over 
the sham-plus-ranibizumab group 
(n = 87). OPT-302 was well tolerated, 
with a very low incidence of ocular 
inflammation that was comparable to 
ranibizumab monotherapy. 

MOVING ON TO PHASE 3
Based on these results, Opthea initi-
ated 2 concurrent, randomized, con-
trolled, 3-arm pivotal phase 3 stud-
ies—ShORe and COAST—to investi-
gate OPT-302 (administered every 4 or 
8 weeks following 3 monthly loading 
doses) in combination with standard-
of-care anti-VEGF-A therapy. ShORe 
(OPT-302 plus ranibizumab, Study 
OPT-302-1004) and COAST (OPT-302 
plus aflibercept, Study OPT-302-1005) 
have a primary end point of superior-
ity in visual acuity gains at 12 months 
for the combination therapy compared 
with standard-of-care monotherapy. 
Participants will also receive contin-
ued dosing through year 2 and will be 
assessed for longer-term safety. Opthea 
plans to submit applications for biolog-
ics license and marketing authoriza-
tion to the FDA and European Medi-
cines Agency, respectively, after the tri-
als’ 12-month primary efficacy phase.

With OPT-302 plus a standard-of-
care anti-VEGF-A agent, visual acuity 
outcomes may be optimized in patients 
with wet AMD. Although anti-VEGF-A 

treatment with ranibizumab, broluci-
zumab, bevacizumab, and aflibercept 
(which also blocks VEGF-B and PIGF) 
has revolutionized neovascular AMD 
management, a subset of patients con-
tinues to achieve limited visual acuity 
gains. Many fail to reach 20/40 visual 
acuity in their better-seeing eye and 
hence cannot drive. Due to the limi-
tations of current therapy, drugs with 
new mechanisms of action are being 
sought to improve functional vision 
and help patients regain independence.

CONCLUSION
Anti-VEGF-A agents revolutionized 
the treatment of wet AMD, but the 
need remains to optimize visual acu-
ity. VEGF-C and -D naturally upregu-
late when VEGF-A is downregulated. 
OPT-302 blocks VEGF-C and -D for 
better wet AMD control. The phase 2b 
trial of OPT-302 showed a statistically 
significant 3.4-letter improvement 
after treatment with 2 mg of OPT-
302 plus 0.5 mg of ranibizumab with-
out any safety concerns. The ongoing 
ShOre and COAST phase 3 studies are 
designed to confirm superior benefit 
with the addition of OPT-302 to ra-
nibizumab or aflibercept. OPT-302 is 
the only molecule in late-stage devel-
opment with the potential to improve 
visual acuity when administered in 
addition to standard of care and thus 
may improve quality of life and in-
crease independence for patients. •

ARSHAD M. KHANANI, MD, MA, FASRS
E: arshad.khanani@gmail.com
Khanani is a clinical associate professor at the Univer-

sity of Nevada, Reno School of Medicine and a managing 

partner and director of both clinical research and fel-

lowship at Sierra Eye Associates. He is also a consultant 

for and has received research funding from Opthea.

The full article, 
including references, 
can be found online.

OPT-302 novel mechanism of action

VEGF-A inhibition elevates VEGF-C and VEGF-D, which may contribute 
to suboptimal clinical efficacy of anti-VEGF-A treatments.

VEGFR, vascular endothelial growth factor receptor.

https://www.modernretina.com/view/opt-302-vegf-c-d-trap-molecule-for-amd-promising-in-phase-2b-moves-to-phase-3
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Faricimab for AMD and DME: 
Effective therapy lowers treatment burden

By Lynda Charters

DESPITE ADVANCES IN TREATMENT, age-related macular  
degeneration (AMD) and diabetic macular edema (DME) 
have profoundly deleterious effects on quality of life. 

Caroline Baumal, MD, professor of ophthalmology and 
codirector of the retina service at New England Eye Center/
Tufts University School of Medicine in Boston, Massachu-
setts, and David Eichenbaum, MD, collaborative associate 
professor at University of South Florida Morsani College of 
Medicine, Tampa, discussed faricimab (Vabysmo; Genen-
tech) as a treatment for these 2 markedly different diseases.

TREATMENT SELECTION
In a video interview for Modern Retina™, Eichenbaum  
and Baumal emphasized the importance of sharing the  
decision-making with patients (QR code for video below).

When considering treatment options, Baumal looks 
for durability, patient follow-up preferences, and—most 
importantly—safety. Because the AMD population tends 
to be older and frail and the DME population has comor-
bidities, adverse events like inf lammation and vasculitis 
can lead to other issues in both groups.

According to Eichenbaum, treatment decisions don’t 
always depend solely on the specifics of a medication; 
patients also want to know how the drug will affect their 
lifestyle and whether they’ll be able to tolerate injections 
and adverse events and adhere to the therapeutic plan.

FARICIMAB TREAT-AND-EXTEND PROTOCOL
Results from the TENAYA and LUCERNE trials, both of 
which evaluated faricimab for wet AMD in treatment- 
naive patients, showed that 60% could be treated every 16 
weeks and approximately 80% every 12 weeks or more. The 
treatment burden thus decreased to 10 injections over a 
2-year course, Eichenbaum explained, compared with 15 

for patients treated with af libercept (Eylea; Regeneron).
Baumal pointed out that the studies identified patients 

who needed more frequent treatments during the first 60 
weeks but were able to follow a protocol-driven treat-and-
extend regimen between weeks 61 and 112. And the lower 
median number of faricimab injections was encouraging, 
she said, as it may be predictive of patient response. 

CLINICAL TRIAL RESULTS
The mechanism of action (MOA) of faricimab—vascu-
lar stabilization via inhibition of angiopoietin-2—may be 
responsible for the extended treatment regimens in wet 
AMD based on preclinical data. In DME patients, results 
of optical coherence tomography (OCT) showed that pa-
tients had less intraretinal f luid, Baumal noted, possibly 
indicating a dual MOA for faricimab.

In the YOSEMITE and RHINE studies of patients with 
DME, the personalized treatment interval (PTI) began in 
year 1 and continued throughout year 2 in the PTI arm. 
Extended dosing went to 16 weeks in year 1 and increased 
in proportion through year 2 with preservation of gains in 
best corrected visual acuity.

The key finding was reduced central retinal thickness, 
Baumal said, adding that the change in diabetic retinopa-
thy severity scores may also indicate that faricimab has a 
dual MOA.

Two 4-year extension studies, AVONELLE-X (the long-
term extension trial of TENAYA and LUCERNE) and RHONE-

Factors affecting treatment selection and 
the importance of shared decision-making

SCAN TO WATCH VIDEO INTERVIEW:

https://www.modernretina.com/view/amd-and-dme-factors-affecting-treatment-selection-and-the-importance-of-shared-decision-making
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X (the extension study of YOSEMITE 
and RHINE), will determine the long-
term safety and tolerability of farici-
mab in AMD and DME, respectively. 

FARICIMAB IN CLINICAL 
PRACTICE
Commenting on the practical appli-
cation of faricimab, Eichenbaum in-
dicated that he uses 
it first on patients who need more 
frequent injections with other 
agents to achieve greater durability. 
Soon after faricimab became com-
mercially available, he also used it 
in treatment-naive patients to “test-

drive” it and determine whether 
it would perform as it had in the 
clinical trials.

In wet AMD cases where the ret-
ina is relatively dry, Eichenbaum uses 
faricimab to get better extension, 
while in treatment-naive patients 
he is testing a more personalized 
approach with 4-week extensions.

In addition, he uses faricimab to 
improve efficacy in patients with 
DME who, despite treatment, still 
have wet retinas. With this group 
he also uses corticosteroids, but he 
noted that these drugs are not suit-
able for everyone. 

Baumal uses faricimab both in 
treated patients who want longer 
intervals between injections and in 
those previously treated who don’t 
respond completely to determine 
whether there is an additional effect. 
She also indicated that the response 
of treatment-naive patients who have 

received only a few injections has 
been positive thus far.

UNMET NEEDS 
In Eichenbaum’s opinion, one unmet 
need is improving demographic rep-
resentation in clinical trials. The 
phase 4 ELEVATUM study is assess-
ing faricimab in multiracial patients. 

For her part, Baumal would like 
to lower the treatment burden while 
maintaining safety. “An agent that lasts 
3 to 4 months would be ideal,” she said. 

Although home OCT monitoring 
may fill the gap between examina-
tions, both physicians feel that main-
taining patient relationships over 
time is important. 

TAKE-HOME POINTS 
When considering treatments for com-
mon retinal diseases, “efficacy, dura-
bility, and safety are the key drivers of 
therapeutic choices in retina,” Baumal 
stated. “Faricimab has met the stan-
dards for efficacy and safety and has 
the potential for increased durability.”

And communication is likewise 
key. “Educating patients about their 
disease, spending time with them, 
and making a shared decision regard-
ing their preferences will achieve 
their commitment and treatment 
adherence,” Baumal noted. “Building 
rapport, especially with patients with 
diabetes, will eliminate some prob-
lems with follow-up.” •

DAVID EICHENBAUM, MD
E: deichenb@yahoo.com
Eichenbaum is a collaborative associate professor at 

University of South Florida Morsani College of Medicine 

and practices privately in Tampa Bay, Florida. He is also a 

consultant/advisor to Genentech. 

CAROLINE BAUMAL, MD 
E: CBaumal@tuftsmedicalcenter.org
Baumal is a professor of ophthalmology at Tufts 

University School of Medicine and the codirector of the 

retina service at New England Eye Center in Boston, 

Massachusetts. She is also a consultant to Genentech.

Soon after faricimab 
became commercially 
available, Eichenbaum 
also used it in 
treatment-naive 
patients to “test-
drive” it and determine 
whether it would 
perform as it had in the 
clinical trials.
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Photobiomodulation light delivery system: 
Shining a light on dry AMD 
Therapy may offer novel treatment strategy with unique mechanism, modality for patients

By Lynda Charters; Reviewed by Richard B. Rosen, MD, FACS, FASRS, FARVO 

PHOTOBIOMODULATION IS AN EMERGING new technology that 
is being tested to treat ocular diseases. The treatment ap-
plies low levels of light to targeted tissue to decrease in-

f lammation and helps with tissue heal-
ing by positively affecting mitochon-
drial output and improving cellular 
activity. The technology uses red and 
infrared light to stimulate beneficial 
activity in cells—all without the pro-
duction of heat. This process increases 
energy production, alters signaling mo-
dalities, activates transcription fac-

tors, and has cytoprotective properties that kick in during 
wound healing. 

Richard B. Rosen, MD, FACS, FASRS, FARVO, the 
Belinda and Gerald Pierce Distinguished Professor of Oph-
thalmology at the Icahn School of Medicine at Mount 
Sinai, as well as chief of retina service, vice chair of 
research, and surgeon director at the New York Eye and 
Ear Infirmary of Mount Sinai Eye Faculty Practice in New 
York, reported the interim analysis data from the prospec-
tive, randomized, double-masked, multicenter LIGHTSITE 
III study (NCT04065490) on the safety and efficacy of pho-
tobiomodulation in patients with dry age-related macular 
degeneration (AMD).

DRY AMD
Using photobiomodulation, Rosen explained, the primary 
tissue targets are 2 sites on the cytochrome c oxidase com-
ponent on the electron transport chain, which stimulates 
the production of adenosine triphosphate, the primary 
energy currency of cells. Three wavelengths of light can be 
applied to the primary targets: (1) 590 nm to inhibit expres-
sion of VEGF and remove cellular deposits; (2) 660 nm to 
promote oxygen binding to cytochrome c oxidase, stimu-

late metabolic activity, and inhibit inflammation and cel-
lular loss; and (3) 850 nm to drive electron transfer to cyto-
chrome c, stimulate metabolic activity, and inhibit inflam-
mation and cellular loss.

PATIENTS AND TREATMENT
A total of 100 patients (68 women, 32 men; 148 eyes) were 
included. Their visual acuity levels ranged from 20/100 to 
20/32. All patients underwent 9 treatments with photobio-
modulation or sham over a 3-week period, every 4 months 
for 24 months. Most patients (99%) were Caucasian, the 
mean age was 75 years, and 86% had taken Age-Related 
Eye Disease 2 supplements before treatment. The mean 
time elapsed since diagnosis of dry AMD was 4.9 years. The 
top-line data showed a statistically significant (P = .02) dif-
ference in the changes in the best-corrected visual acuity 
(BCVA) between the photobiomodulation and sham treat-
ment groups at month 13.

Photobiomodulation therapy resulted in a sustained 
and improved BCVA, with a mean 5.5-letter increase from 
the baseline value at month 13, a difference that reached 
significance (P < .0001). The photobiomodulation group 
either gained more or lost fewer letters compared with the 
sham group. The improvements were also significant at 
months 1, 5, 8, and 12.

Among the patients who had the highest response to 
photobiomodulation, 55% of eyes treated with active treat-
ment gained 5 or more letters (mean, 9.7 + 0.52 letters), 
26.4% of those eyes gained 10 letters or more (mean, 12.8 + 
0.54 letters), and 5.5% gained 15 letters or more compared 
with 1.9% of the sham-treated patients. 

The active treatment group also showed an effect on the 
volume of drusen in the central retina. Rosen pointed out 
that at month 13, no significant numerical change in central 
drusen volume was seen compared with baseline in eyes 

Rosen

DIRECTLY TO 
YOUR INBOX
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(0.006 mm3) receiving active treat-
ment. In contrast, during the same 
time interval, compared with baseline, 
there was an increase in the volume 
of drusen in the central retina in the 
sham-treated eyes (0.049 mm3).

EFFECT ON GEOGRAPHIC 
ATROPHY 
Photobiomodulation has had a posi-
tive effect on the appearance of atro-
phic lesions, as new geographic atro-
phy developed in approximately 10% 
of the sham-treated eyes compared 

with 1.1% of the active-treatment eyes. 
This difference reached significance 
(P = .025) in the patients with interme-
diate dry AMD.

Commenting on the analysis, Rosen 
enumerated the main findings: 

» The LIGHTSITE III study met the pre-
determined primary efficacy BCVA 
end point, with a statistically signifi-
cant difference in favor of the active 
group at month 13.

» The active-treatment eyes lost 
approximately half as many BCVA 
letters compared with the sham-
treated eyes.

» The sham-treated eyes had an 
increase in the volume of drusen 
in the central retina, in contrast to 
the active-treatment eyes, in which 
there was no increase in the central 
drusen. This was consistent with the 
LIGHTSITE I and II studies and sug-
gests a disease-modifying benefit.

Finally, Rosen pointed out that pho-
tobiomodulation treatment with the 
Valeda Light Delivery System has an 
excellent safety profile. 

“The LIGHTSITE III study provides 
the largest randomized controlled 
trial data set to date, evaluating the 
effects of photobiomodulation in 
dry AMD,” Rosen said. “Photobio-
modulation therapy may offer a novel 
treatment strategy with a unique 
mechanism and modality for patients 
with dry AMD.” •

RICHARD B. ROSEN, MD, FACS, FASRS, FARVO
E: RRosen@NYEE.edu
Rosen is the Belinda and Gerald Pierce Distinguished Pro-

fessor of Ophthalmology at the Icahn School of Medicine 

at Mount Sinai, as well as chief of retina service, vice 

chair of research, and surgeon director at the New York 

Eye and Ear Infi rmary of Mount Sinai Eye Faculty Practice 

in New York. He is a consultant to LumiThera Inc.

In addition to sustained 
and improved BCVA, 
photobiomodulation-treated 
eyes had no increase in central 
drusen volume and a lower rate of 
geographic atrophy lesions. 
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gene therapy

By Caroline Richards

When introducing genetic material into a 
target cell to prevent or cure a disease, 
scientists can replace the mutated or 
missing gene with the correct coding 

sequence, inactivate the mutant via a negative or toxic 
effect (for example, using endonuclease/CRISPR-Cas9, 
ribozyme, or antisense RNA),  or introduce therapeuti-
cally beneficial genetic material such as a “killer gene” 
into a tumor.  

But there is another promising approach in gene 
therapy: optogenetics. In this case, the genetic mate-
rial consists of light-sensitive proteins that can induce 
a biological response when exposed to light of a certain 
wavelength and can reverse retinitis pigmentosa (RP).

This approach was discussed by Isabelle Audo, MD, 
PhD, at the 2022 meeting of the European Society of 
Retinal Specialists in Hamburg, Germany. She is based 
in the Department of Genetics, Institut de la Vision, 
Paris, France.

POSITIVE EARLY DATA IN PHASE I/II TRIAL
The phase 1/2 PIONEER study is a first-in-human, 
dose-escalation study investigating optogenetics with 
the AAV2-based product GS030 (GenSight Biologics), 
which is delivered through a single intravitreal injec-
tion in the worst-seeing eyes of RP patients. 

GS030 encodes the light-sensitive protein red-
shifted channelrhodopsin. According to Audo, the gene 
is stimulated by an optoelectronic device consisting of 
a pair of engineered glasses that transform an exter-
nal light stimulus into a signal that activates the reti-
nal ganglion cells, and the retinal output is then sent to 
the brain for image processing. 

The clinical trial is being performed at 3 sites—in 
London, England; Paris, France; and Pittsburgh, Penn-
sylvania—and has enrolled 18 subjects between the 
ages of 18 and 75 with nonsyndromic RP. 

To be eligible, patients in the study had to have 
end-stage RP with no light perception or light percep-
tion levels of visual acuity. Eligibility criteria was sub-
sequently expanded to include patients with hand 
motion and counting fingers levels of visual acuity 
(extension cohort).

The first cohort (n = 3) received a dose of 5.0 x 1010 
vector genomes, the second (n = 3) 1 of 1.5 x 1011 vec-
tor genomes, and the third (n = 3) 1 of 5.0 x 1011 vec-
tor genomes. No safety issues were found after dosing 
completion by the independent Data Safety Monitoring 
Review Board, and the group concluded that the high-
est dose could be selected for the extension cohort. 
One patient in this cohort is currently being reviewed 
in France.

In terms of efficacy, 1 patient with late-stage RP 
in the second cohort partially recovered visual func-
tion after treatment with a single dose, Audo reported. 
This patient, who had been diagnosed with RP 20 years 
before enrollment, was able to correctly locate objects 

Optogenetics could restore partial 
vision in retinitis pigmentosa
Companies are exploring light-sensitive proteins method in  
patients with advanced disease

In terms of efficacy, 1 patient with 
late-stage RP in the second cohort 
partially recovered visual function 
after treatment with a single dose.
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of different sizes and see contrast 
on a white table in front of her 12 
months after injection in her worse-
seeing eye. Her success rate was 57% 
when wearing the light-stimulating 
goggles and 24% without them. 

GS030 has been granted orphan 
drug designation in Europe and the 
United States.

ENROLLMENT COMPLETE 
IN A PHASE 2B STUDY
Another company looking into opto-
genetics in RP patients is Nanoscope 
Therapeutics. According to Audo, 
enrollment is complete in its phase 
2b RESTORE trial of 27 adults with 
advanced RP. 

The treatment under investigation 
is vMCO-010, an ambient light–acti-

vatable multicharacteristic opsin, 
delivered via a single intravitreal 
injection. Enrolled patients have a 
confirmed diagnosis of advanced 
RP based on clinical examination, 
dilated fundus examination, and 
genetic testing. 

During screening, they had a 
best corrected visual acuity worse 
than 1.9 LogMAR (Snellen equiva-
lent of 20/1600), counts fingers/hand 
motion in the study eye, and no bet-
ter than 1.6 LogMAR (Snellen equiva-
lent of 20/800) in the fellow eye. The 
presence of inner nuclear layers of 
the retina and nerve fiber layers was 
detected in their study eye via opti-
cal coherence tomography performed 
by the investigator and confirmed by 
the sponsor or designee.

Patients will be evaluated over 
52 weeks: primary outcome measures 
are the efficacy of a single intravit-
real injection of vMCO-010 assessed 
by Y-Mobility test and the type, 
severity, and incidence of ocular and 
systemic adverse events, specifically 
those related to intravitreal injection 
of vMCO-010.

Audo concluded by saying that in 
the future it should be possible to 
fine-tune the vectors to improve sen-
sitivity and simulation and to target 
dormant cones to restore vision. •

Company Disease Intervention Opsin Viral Vector Delivery 
Route Trial Stage Clinical Trial 

Identifi er

GenSight 
Biologics

Retinitis 
pigmentosa

Drug: GS030-DP
Medical device: 
GS030-MD

ChrimsonR rAAV2.7m8 Intravitreal 
injection Phase 1/2a NCT03326336

Allergan
Advanced 
retinitis 
pigmentosa

Drug: RST-001 ChR2 rAAV2.7m8 Intravitreal 
injection Phase 1/2a NCT02556736

Bionic Sight Retinitis 
pigmentosa Drug: BS01 ChronosFP rAAV2 Intravitreal 

injection Phase 1/2a NCT04278131

Nanoscope 
Therapeutics

Retinitis 
pigmentosa Drug: vMCO-010 MC01 rAAV2 Intravitreal 

injection Phase 2b NCT04945772

ISABELLE AUDO, MD, PHD
E: isabelle.audo@inserm.fr
Audo consults for Biogen, MeiraGTx/Janssen, Novartis, 

Roche, and SparingVision.

TABLE. Summary of Ongoing Trials of Optogenetic Therapy for Vision Restoration

Scott Walter, MD, an investigator in the TENAYA and LUCERNE 
trials, discusses the year 2 data for the treat-and-extend 
regimen of faricimab in wet AMD and diabetic macular edema.

read more online
TENAYA, LUCERNE year 2 data reveal promise for faricimab

https://www.modernretina.com/view/tenaya-lucerne-year-2-data-reveals-promising-results-for-faricimab
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By Todd Stein

There’s no denying the data that show at least 
one autonomous AI technology can detect 
diabetic retinopathy (DR) far better than 
the dilated exam performed by ophthalmol-

ogists. But is it enough to convince physicians that 
the procedure should be adopted in primary care and 
other nonspecialist settings?

“AI is real…and we have to understand how to use 
it effectively for the care of our patients,” said R.V. Paul 
Chan, MD, head of the Department of Ophthalmology 
and Visual Sciences at the University of Illinois at Chi-
cago. “Looking at the workf lows around AI for diabetic 
retinopathy, I think that most of us now are using it in 
the primary care setting.”

Chan spoke at the annual meeting of the American 
Academy of Ophthalmology during a symposium that 
featured leaders in the specialty sharing their experi-
ence and perspective on the benefits of AI from LA-
based Eyenuk, Inc., a global AI digital health company.   

“One of the big questions…we all have around AI 
technology is ‘does it work?’,” Chan told the audience. 
According to “the data and the publications that have,” 
he answered, “it’s very, very good at identifying this 
more than mild diabetic retinopathy.”

PAYMENTS AND POPULATION HEALTH
While the University of Illinois at Chicago is in the 
early stages of implementing the FDA-cleared Eyenuk 
EyeArt system for DR screening at its primary care, 
general medicine, and ophthalmology practices, other 
major academic medical centers like Temple Univer-
sity and the University of Utah are expanding their use 
of AI technology in primary care practices, urban 

centers, rural settings, and federally qualified health 
centers (FQHC). 

The benefit of AI screening is 2-fold, according to 
symposium participants. It increases access to DR 
testing and treatment in underserved areas, and it 
improves population health for patients with diabetes 
who are at risk for DR. 

“About a third of the people in our zip code live 
below the poverty line; about half of them live below 
the deep poverty line,” said Jeffrey D. Henderer, MD, 
chair of the Department of Ophthalmology at Lewis 
Katz School of Medicine at Temple University. “We 
have a lot of patients who don’t get a lot of [the] care 
that they need.”

In 2020 Temple launched the Eyenuk eye screening 
program to identify at-risk patients who weren’t under 
current care, screen and refer those who tested positive 
for DR, and improve performance on Healthcare Effec-
tiveness Data and Information Set (HEDIS) scores, 
which can translate into reimbursement payments.

The University of Utah transitioned to autonomous 
AI diabetic screening in 2021, piloting a program at the 
Utah Diabetes and Endocrinology Clinic, which to date 
has completed more than 170 tests, according to Eric 
D. Hansen, MD, an assistant professor of ophthalmol-
ogy and visual sciences at the school. 

Coincidentally, the university has the same rate of 
referrable and vision-threatening disease as Temple, 
and within a very short time of implementing the new 
technology, it saw a 10% increase in successful referrals 
of patients who had screened positive for DR.

The program is being expanded statewide to encom-
pass close to 13 clinics at FQHCs, community health 

Leaders in academic ophthalmology 
discuss AI for eye screening
Retina specialists hope to see AI screening implemented in primary care 
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centers, and safety net clinics,  
Hansen noted. Within 6 months of 
starting a pilot at an FQHC in the 
Salt Lake City area, the screening 
rate jumped from 20% to 60%, so the 
school is now expanding the pilot  
to 4 other FQHCs, each with multi-
ple clinics, Hansen said, and the next 
phase of the program will cover  
over 70,000 people with diabetes, half 
of whom are uninsured.

Hansen, who worked with Eye-
nuk and the clinics to cover the cost 
of the fundus cameras, plans to use 
proper reimbursement codes to bill 
for screenings. But it’s not just the 
testing that’s important, it’s get-
ting patients to equitable, afford-
able care: “If you screen them, you 
have to be able to deliver the care,” he 
observed. “Utah is spread out, it has 

a lot of underserved areas and 
rural locations, and we want 
to deliver quality care. And 
quality care is equita-
ble, and importantly, 
it’s also timely and 
affordable.”

The university is 
working to solve defi-
ciencies in delivery 
of care by setting up 
a database of provid-
ers who can see under-
insured or uninsured 
patients. “We’re still in the 
process of getting to where we 
want to be, and that’s integrated, 
equitable retinal care for all…popu-
lations in our state,” Hansen stated. 
“But it’s certainly true that the AI 
platform is helping us get there.”

DEPLOYMENT IN THE  
US AND ABROAD
Diabetes is a population health issue 
that is growing, said Steven Yeh, MD, 
chair and director of retina and uve-
itis services at the University of Ne-
braska Medical Center, who cited a 
recent study that found the world-
wide prevalence of diabetes to be 
over 20%. 

According to the World Health 
Organization, a total of about 422 
million people have diabetes, and 
most of them live in low- and mid-
dle-income countries. Approxi-
mately 1.5 million deaths are attrib-
uted to diabetes annually, and more 
than 1 million people become blind 
due to the disease.

“When you look at the numbers, 
they really are staggering,” said Dr 
Yeh. “We think about this oftentimes 
on an…individual patient basis, but…
we’re really on the cusp of thinking 
about artificial intelligence to reach 
other populations.”

Diabetes disproportionately 
affects ethnic and racial minorities 
in the US, with Black adults being 

60% more likely to be diagnosed with 
the disorder and more than 800,000 
Black Americans having DR that can 
lead to blindness. 

Nearly 10% of Nebraskans, or some 
140,000 individuals, have diabetes. 
According to Yeh, the University  
of Nebraska and Nebraska Medicine 
are at a relatively early stage of AI 
screening deployment in collabora-
tion with primary care and ophthal-
mology and are considering subspe-
cialty clinics, including those for  
diabetes, endocrine, and metabolism.

“We are looking forward to a day 
that we can actually employ this tech-
nology…in [the] different populations 
that we take care of, both within the 
United States and globally.” •

TODD STEIN
E: todd@toddsteincommunications.com
Stein is the founder of Todd Stein Communications, which 

represents Eyenuk for public relations.

The next phase of 
the program will 

cover over

70,000
people with 

diabetes,  
half of whom are 

uninsured.

Artificial intelligence in a primary 
care and clinic settings increases 
the likelihood of catching diabetic 
retinopathy in underinsured 
patients, resulting in increased 
successful referrals.

take-home
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A road map to preserving the prime 
years of patients with MacTel 
Novel therapy is geared to treat rare, debilitating eye disease 

By Thomas Aaberg Jr, MD

SERVING AS CHIEF MEDICAL officer at Neurotech Pharmaceu-
ticals, I get to be on the front lines and witness some of the 
company’s latest innovations, including the latest biotech-
nological advancement: an encapsulated cell therapy (ECT) 
for the treatment of macular telangiectasia, or MacTel. 

THE CHALLENGE
MacTel is a bilateral, degenerative eye condition defined by 
progressive loss of the neurosensory retina adjacent to and 
ultimately involving the fovea. An age-progressive condi-
tion, with no known cause, it shows no preference based on 
gender, ethnicity, occupation, or other known factor.

Initially, the disease was thought to be a vascular disor-
der of the retina. However, the most recent research sug-
gests that MacTel is a disease of the Müller glial cells, which 
support and maintain the integrity and health of the retina. 
It appears that as Müller cells die off, photoreceptors and 
other retinal neurons go with them. Changes in retinal vas-
cularity are a secondary result of the disease. 

Patients with MacTel typically experience the first symp-
toms in their 50s or 60s, though the condition has likely 
been progressing for many years, even decades. The slow 
progression of MacTel results in the loss of about 1 letter of 
the Snellen visual acuity each year. 

Early on in the disease process, patients experience the 
development of paracentral scotomas, or blind spots, that 
are most noticeable during activities such as reading. Their 
reading speed typically slows as letters and words fall into 
the scotomas and disappear from their visual field. Driv-
ing often becomes a source of anxiety, as patients lose con-
fidence in their ability to see vehicles and road hazards that 
enter their blind spots. 

With further progression, the paracentral scotomas 
become central. Patients progressively lose visual acu-
ity and visual tasks become increasingly difficult. In some 
cases, vision can deteriorate to 20/200.

DIAGNOSIS
Before the development of optical coherence tomography 
(OCT), MacTel was diagnosed by clinical exam and fluores-
cein angiography. Typical clinical characteristics include a 
subtle grayish change to the temporal parafoveal region, the 
presence of crystal deposits, pigmentary changes, and right-
angled vessels. Angiographic findings demonstrate the 
namesake bilateral juxtafoveal vascular telangiectasia, and 
associated late fluorescein leakage (Figure 1).

With the advent of OCT machines, we have been able 
to see other nearly pathognomonic findings such as cavi-
tary changes in the parafoveal region (which are likely areas 
where the Müller cells and photoreceptors have atrophied) 
and breaks in the ellipsoid zone (Figure 2). In more advanced 
cases of MacTel, intra- and subretinal neovascularization 
develop with associated subretinal and intraretinal fluid.

TREATMENT ATTEMPTS
To slow the progression of MacTel, clinicians have tried in-
traocular steroids and anti-VEGF drugs, but these therapies 
do not produce a durable response. The anti-VEGF drugs 
and/or careful focal laser photocoagulation have been 
shown to stop the neovascular complications, but neither 
alter the underlying disease process. In short, no approved 
treatment exists for MacTel.

THE POTENTIAL OF ECT AND CNTF
One of the principal jobs of Müller glial cells is to produce 
ciliary neurotrophic factor (CNTF), which, in turn, supports 
the normal function of photoreceptors and is a powerful neu-
roprotector. It has been shown in mouse models that deplet-
ing Müller glial cells leads to a loss of photoreceptors, devel-
opment of vascular telangiectasia, breakdown of the blood-
retinal barrier, and subsequent neovascularization, which 
mimics MacTel in humans. Reintroducing CNTF to these 
mouse models arrests some of these processes. It slows the 
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loss of photoreceptors and the result-
ing downstream effects. The problem 
with CNTF as a therapy is that its half-
life is just minutes long, so it must be 
constantly produced within the eye. 

Consequently, unlike other inject-
able retinal therapies that require 
administering a drug once a month or 
at a reasonably prescribed frequency, 
CNTF would need to be injected daily 
or even many times a day. This is sim-
ply not feasible, but the goal for con-
tinuous production of CNTF led to the 
development of Neurotech’s ECT and 
the NT-501 device.  

ECT utilizes an implantable device 
containing engineered human reti-
nal pigment epithelium cells that are 
transfected with modified DNA plas-
mid. The sole job of that DNA plas-
mid is to direct the cells to produce a 
drug, protein, or peptide that is ulti-
mately therapeutic. It is essentially 
like implanting a small drug factory 
or bioreactor directly into the eye. The 
NT-501 device can produce and release 
neuroprotective CNTF continuously, 
exactly where it is needed. 

NT-501 (Figure 3) is about the size 
of a grain of rice, and patients cannot 
see or feel it after surgical implanta-
tion. The pores in the device’s casing 
are precisely sized to allow nutrients 
to flow in and CNTF to flow out, but 
they block the patient’s immune sys-
tem from seeing the drug producing 
cells within. So far, this approach has 
proved safe under intensive testing.

We are currently undertaking a 
phase 3A and 3B study and a bilateral 
study specific to MacTel. The trials are 
projected to be completed in the fourth 
quarter of 2022, and if the results are 
positive, a product license application 
will be submitted for FDA evaluation. 

NT-501 is also being tested for glau-
coma therapy in an investigator-spon-
sored, 3-site study currently in a phase 
2 extension study. The earlier clinical 
studies showed some positive signals, 
so we are eagerly awaiting final results.

A BRIGHTENING FUTURE
I am incredibly excited about this tech-
nology and its potential to help pa-
tients with MacTel, who up to this 
point have had no hope for relief. If 
Neurotech’s NT-501 is approved for use, 
it will have been proved to be safe and 
effective in significantly slowing pro-
gression of the disease, adding perhaps 
years of useful vision for people facing 
a bleak future of diminishing eyesight. 

Although our ECT treatment is 
designed for MacTel, the technology 
is highly customizable. It could be a 
game changer for patients with a vari-
ety of retinal diseases and glaucoma. 

If we can bring this novel device 
across the finish line, the goal will be 
to investigate it for use in other areas 
of ophthalmology. More develop-
ments are sure to follow, and if MacTel 
is threatening you, your patient, or a 
loved one, I sincerely believe that hope 
is on the horizon. •

THOMAS AABERG JR, MD
P: 616-954-2020
Aaberg is chief medical offi cer at Neurotech Pharmaceu-
ticals. He has no fi nancial disclosures released to this 
content. He is a retina specialist with Retina Specialists 
of Michigan, and an assistant clinical professor at 
Michigan State University in East Lansing. 

Figure 1 Angiographic 
findings demonstrate 
the bilateral juxtafoveal 
vascular telangiectasia and 
late fluorescein leakage.  
Figure 2 Optical coherence 
tomography imagery shows 
cavitary changes in the 
parafoveal region and breaks 
in the ellipsoid zone. 
Figure 3 A cutaway view of 
the NT-501 technology, which 
is about the size of a grain of 
rice.  (Images courtesy of Thomas 
Aaberg Jr, MD)
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uveitis

PANTHER Study:  
1-year results for fluocinolone 
acetonide intravitreal implant

By Sumit Sharma, MD

The FDA-approved f luocinolone acetonide in-
travitreal implant, 0.18 mg (Yutiq; EyePoint 
Pharmaceuticals) is a low-dose steroid im-
plant indicated for the treatment of chronic 

noninfectious uveitis affecting the posterior segment 
of the eye.1 It is known to provide excellent control 
of retinal inf lammation in noninfectious uveitis, and 
previous clinical data have demonstrated a favorable 
safety profile.2 

To explore inf lammation control in patients with 
ongoing, active noninfectious uveitis, we developed 
the PANTHER study (NCT04340505). PANTHER is an 
ongoing, prospective, investigator-initiated study ana-
lyzing the use of the f luocinolone acetonide implant in 
patients with active noninfectious uveitis (N = 31). 

Fluorescein angiography (FA) and optical coherence 
tomography (OCT) are mainstays of monitoring non-
infectious uveitis affecting the posterior segment. FA 
images can show leakage, whereas OCT does not show 
frank cystoid macular edema. By contrast, OCT can 
show significant cystoid macular edema, whereas FA 
images have minimal leakage. For these reasons, PAN-
THER focuses on both ultrawide-field FA and OCT 
images at baseline and following the f luocinolone ace-
tonide implant. 

The primary outcome measures in PANTHER  
are the incidences of inf lammation control and recur-
rence following the f luocinolone acetonide implant. 
Imaging measures were assessed using semiautomated 

analysis, which allows us to quantify the amount of 
leakage seen on FA and changes in central subfield 
thickness via OCT. A key distinguishing factor of PAN-
THER is that all included patients had active uve-
itis at baseline. Of the 31 patients initially enrolled, 29 
patients continued through the 1-year mark. 

At 1 year, it was interesting to find that patients had 
a high chance of needing rescue therapy within the 
first 6 months (38% of patients), but after 6 months the 
need for rescue therapy decreased significantly (7%  
of patients).

Thirteen of 29 patients received rescue therapy in 
the first year. Of the 13, 6 received a repeat f luocino-
lone acetonide implant. Of those who were treated 
with a second implant, 3 improved, 1 had no response, 
and 2 are awaiting further follow-up. It was up to the 
investigating clinician to determine whether a patient 
needed rescue therapy, and criteria included worsen-
ing examination findings or worsening metrics on FA 
and OCT. 

At 1 year, FA and OCT measures were worse on aver-
age in patients who needed rescue therapy compared 
with nonrescue patients. At baseline, patients who 
had more leakage on FA and edema on OCT were more 
likely to need rescue therapy. In addition, there was a 
larger difference in OCT measures between rescued 
and nonrescued patients compared with FA metrics.

Additionally, the safety data are reassuring. None  
of the patients needed incisional surgery, and no  

Study investigates 3-year intravitreal implant in eyes with active 
noninfectious posterior uveitis
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serious adverse events were reported. 
Looking at the 1-year data, we saw 
that there were no safety issues, 
including in patients who received a 
second implant.

Even though there was a high res-
cue rate after 1 year, the patients 
who did well did exceptionally well. 
Because a large portion of patients 
in the clinical trials for the f luocin-
olone acetonide implant had inac-
tive noninfectious uveitis at baseline, 
it is to be expected that the rescue 

rate would be different in this study 
because all patients had active non-
infectious uveitis.3,4 The f luocinolone 
acetonide implant is a low-dose ste-
roid that does a great job in provid-
ing consistent basal inf lammation 
control over 36 months, and we look 
forward to obtaining more long-term 
data in years 2 and 3. •
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Patients with active noninfectious 
uveitis are more likely to require 
rescue therapy within the first  
6 months of treatment, but the risk 
drops after the 6-month mark.

take-home

Examples of improvement/failure following treatment with fluocinolone intravitreal implant on OCT (optical coherence tomography). 
(Images courtesy of Sumit Sharma, MD)

OCT Example - Improvement

OCT Example - Improvement

OCT Example - Failure

OCT Example - Failure
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Blunting the edge on 
sharps injuries 

Reducing incidents can curtail infection transmission

By Louise Gagnon; Reviewed by Khaldon Abbas, BSc

Sharps injuries (SIs) are common in health care 
and pose such serious risks as transmission of 
blood-borne diseases. Safety-engineered de-
vices and techniques, however, have the poten-

tial to minimize these injuries.
At the 2022 Annual Meeting and Exhibition of the 

Canadian Ophthalmological Society (Halifax, Nova 
Scotia, Canada), Khaldon Abbas, a medical student at 

the University of British Columbia, 
presented findings from a literature 
review citing data from the World 
Health Organization to the effect 
that the 35 million health care 
workers around the world sustain 
approximately 3 million sharps inju-
ries every year. 

Forty-seven articles that examined 
sharps or scalpel injuries in health care settings were 
reviewed. Abbas noted that most SIs in the US occur 
in the operating room (OR). In fact, 47.9% of SIs in 2020 
took place in the OR, according to EPINet.

Moreover, the sharps that cause injuries are usually 
contaminated. According to EPINet reports from 2010 
to 2020, an average of 90.4% of sharps were contami-
nated before injury. 

“The percentage of sharps injuries…published 
through the literature is…most likely underestimated,” 
Abbas told the audience, adding that “the percentages 

are higher than what they are [reported to be]. Some 
studies highlight different percentages, but it is esti-
mated that between 26% [and] 90% of…SIs are actually 
underreported.”

SIs are a common cause of pathogen exposure, with 
HIV and hepatitis B and C as the diseases most fre-
quently associated with them. According to Abbas, 
the transmission risk from an SI is estimated to be 1 
in 3 for hepatitis B, 1 in 30 for hepatitis C, and 1 in 300 
for HIV, although the incidence of hepatitis B from an 
SI has declined due to increased vaccination for this 
infection among health care workers.

Within ophthalmology practices, SIs were most 
common in the OR (60.8%), with the majority of inju-
ries being sustained by nurses (36%) and surgeons 
(26%). For patients, the median safety indicator rate as 
reported by the Agency for Healthcare Research and 
Quality was approximately 1.3 per 1000 annual surgi-
cal procedures.

Moreover, Abbas noted that 1 study showed fellows 
sustained most injuries (24%), followed by nurses (23%) 
and that most injuries occurred during procedures 
(31.3%) or while sharps were being cleaned or disposed 
(29.4%). In all hospitals, suturing needles (43.4%) and 
scalpels (17%) were the most frequent cause of injury. 

Ophthalmic staff are at particular risk due to the 
nature of the specialty, Abbas explained: “Surgeons 
often operate under magnification and with minimal 
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background lighting,” he said. “We 
believe that this puts ophthalmolo-
gists at an elevated risk of sustaining 
a sharps injury. The minimal back-
ground lighting can further increase 
the risk of instrument mishandling.”

Abbas pointed out that the costs 
of SIs include staff absence and infec-
tious disease testing, treatment, and 
prophylaxis and reportedly average 
$747 per injury. Anxiety and depres-
sion have also been seen in 67.8% of 
health care workers with an SI, and 
these workers also had a statistically 
higher likelihood of posttraumatic 
stress disorder (odds ratio, 4.28).

The hazard associated with percu-
taneous Sls has encouraged behav-
ior modification and led to the emer-
gence of safety-engineered surgical 
sharps, Abbas said, adding that the 
spread of the monkeypox virus is also 
a concern with Sls.

“Interestingly...poxviruses, includ-
ing monkeypox, can be transmit-
ted as a result of a sharps injury,” he 
stated, noting that concern about 
COVID-19 transmission from 
patient to surgeon via an SI is 
unfounded because COVID-19 is 
transmitted mainly through the 
respiratory system.

Safe behavior, education and 
training, the use of safety scalpels 
with retractable sheaths and of scal-
pel blade removers plus a hands-
free passing technique are among 
the measures that are key to limit-
ing injuries, he observed. In addition, 
premounted blades might also cause 

less disposal injury than scalpel 
blades that are mounted on handles. 
According to Abbas, the Bard-
Parker scalpel with a size 15 blade 
remains the instrument of choice 
for blepharoplasty among oculoplas-
tic surgeons. 

“The uptake of safety devices such 
as safety scalpels may be limited 
by usability problems and concerns 
about cost,” Abbas said, and “this 
may detract ophthalmologists from 
the incorporation of safety devices 
into their ophthalmic practice.”

Given that a 2016 study found that 
most injuries occurred during ocu-
loplastic procedures, these surgeons 
might benefit most from sharps 
safety devices, he said. But many 
other steps can also be taken to pre-
vent SIs, like not leaving sharps lying 
around, resheathing used needles, 
bending or breaking them before dis-
carding, placing damaged sharps 
containers inside larger ones and 
then locking and labeling the outer 
container, and not using cans, bot-
tles, and cardboard boxes as sharps 

disposal containers. Other measures 
include ensuring that the aperture 
of the sharps container is closed to 
prevent spillage or tampering, carry-
ing sharps containers by the handle 
and away from the body, and keeping 
all sharps waste in a designated and 
secure area until it is collected. 

“Studies demonstrate that safety 
devices may be helpful in reducing 
sharps injuries. However, there are 
currently no studies that examine 
the role of these devices in ophthal-
mology settings,” Abbas said. “We 
need studies to show the effective-
ness of safety-engineered devices in 
preventing SIs in ophthalmology ORs 
so we can better elucidate their effec-
tiveness in this setting.” •

KHALDON ABBAS, BSC
P: 1-604-822-2211
Abbas has no fi nancial disclosures related to this content.

Ophthalmic surgical staff are at 
increased risk for sharps injuries; 
however, behavior modification and 
safety-engineered surgical sharps 
can reduce the chance of incidence 
and thus infection transmission.

take-home

Researchers at the National 
Eye Institute (NEI) uncovered a 
mechanism by which an area of a 
protein shape-shifts to convert 
vitamin A into a form usable by the 
eye’s light-sensing photoreceptor 
cells. In a process known as the 
visual cycle, RPE65 is essential 
to convert the spent vitamin A 
derivative all-trans retinol, back 
into photosensitive 11-cis-Retinal. 
Mutations in the RPE65 gene 
are associated with early-onset 
severe blinding disorders.

According to Sheetal Uppal, 
PhD, research fellow at NEI and the 
study’s first author, methods such 
as crystallography, which mimic 
atoms in a protein in crystal form, 
failed to create a complete picture 
of RPE’s structure without this 
crucial region.

The NEI investigators found 
that in aqueous solution, a 
specific region of RPE65 lacks 
structure, but when it encounters 
membranes, it spontaneously 
forms an amphipathic alpha-helix. 
This change enables RPE65 it to 
bind to the RPE cells’ endoplasmic 
reticulum membrane where 11-
cis-Retinal is produced from all-
trans retinol.

Investigators indicate that the 
discovery may provide a better 
understanding of RPE65’s function 
and will drive potential treatments 
for vision disorders linked to RPE65 
gene mutations.
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Significance of periphery in 
diabetic retinopathy diagnosis 
and management 
Jose Agustin Martinez, MD, FASRS

The standard of care for patients with diabetic 
retinopathy (DR) has long been the dilated 
fundus exam, while the standard protocol in 
clinical studies has been fundus photogra-

phy using the 7 standard fields established by the Early 
Treatment Diabetic Retinopathy Study (ETDRS-7SF). 
For decades, investigators have relied upon the ETDRS-
7SF, which combines seven 30-degree images to create a 
90-degree montage that encompasses the posterior pole 
almost completely. However, both the dilated fundus 
exam and the ETDRS-7SF have significant limitations. 

Although dilated fundus exams can be valuable, they 
are also cumbersome for both clinician and patient. 
The accuracy and quality of ETDRS-7SF imagery var-
ies based on patient cooperation, the presence of cata-
racts and other opacities, and the skill of the photogra-
pher. Perhaps most important, the ETDRS-7SF shows 
only 34% of the retina1 that is focused on the posterior 
pole, so it can only tell part of the story. Furthermore, 
the time required to review each image and/or montage 
then may be considered too long when compared with 
more modern modalities.

PATHOLOGY IN THE PERIPHERY
A substantial amount of pathology exists in the reti-
nal periphery outside the reach of ETDRS-7SF. Research 
confirms DR pathology is present outside ETDRS-7SF 
photos in up to 40% of eyes.1 And studies have shown 
that 9% to 15% of eyes have peripheral pathology outside 
the ETDRS-7SF that indicates more severe disease based 
on the Diabetes Retinopathy Severity Scale (DRSS).1 
Wessel et al found that some patients have widespread 
peripheral nonperfusion without significant pathology 
in the posterior pole,2 and 2 other studies demonstrated 
that approximately 10% of DR cases presented with  

lesions only outside the ETDRS-7SF area.2,3

Recently, results of the DRCR Retina Network’s Pro-
tocol AA study indicated that the presence of predomi-
nantly peripheral lesions and retinal nonperfusion on 
ultra-widefield (UWF) fluorescein angiography was 
associated with a significantly greater risk of ETDRS 
Diabetic Retinopathy Severity Scale worsening or a need 
for treatment over 4 years.4,5 

THE ROLE OF UWF
Considering the prevalence and significance of periph-
eral pathology in DR, visualizing and assessing the pe-
riphery is critical to providing the best possible care. For 
this reason, UWF imaging has become the standard  
diagnostic and disease management tool at our clinic.

As defined by the International Widefield Imaging 
Study Group, UWF is an image centered on the fovea 
that includes retinal anatomy anterior to the vortex vein 
ampullae in all 4 quadrants.6 We use the Optos UWF 
imaging platform, which produces images encompassing 
more than 200° (82%) of the retina in a single capture. 

The devices are easy to operate and improve efficiency 
compared with single-capture UWF imaging.7,8 More-
over, these advantages don’t require a sacrifice in qual-
ity; in fact, gradeability scores are excellent9 and a recent 
NHS-funded study found that UWF imaging was superior 
to ETDRS-7SF at identifying high-risk proliferative DR.10

UWF imaging has enhanced our confidence in man-
aging DR patients. Because most of the periphery may be 
seen in 1 photo, more pathology is visible more quickly. 
I can detect and document primarily peripheral lesions 
(PPLs) as easily as when pathology is present in the pos-
terior pole. I am better able to recognize neovasculariza-
tion and nonperfusion, large areas of which may indicate 
an increased risk of progression (Figures 1 & 2).11 The 
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focusing capacity of the Optos system, 
which is not technician-dependent, 
allows for both a consistent capture of 
the foveal avascular zone and easier 
identification of ischemic maculopathy. 

In those of our rural clinics that 
don’t have UWF, I often feel uncom-
fortable assessing a patient based 
solely on a posterior pole angiogram 
and send them to one of our larger 
offices, where we can capture UWF 
and get a more comprehensive view of 
the retina.  

The ability to see the perfusion sta-
tus of the entire retina allows me to 
better assess the overall risk to the 
patient. I can also determine whether 
a patient is progressing, stable, or 
regressing almost instantly by com-
paring 200°, single-capture images 
rather than having to cycle through 
the 12 limited-field images of different 
parts of the retina captured with tra-
ditional fundus photography.

CONCLUSION
Although additional research is 
needed to gain a more complete un-
derstanding of the prevalence and sig-
nificance of peripheral disease, there 
is no doubt that being able to visual-
ize and evaluate the retinal periph-
ery provides a better understanding 
of disease status and supports better 
treatment decisions. Dilated fundus 
examinations remain a critical part of 
DR management, but UWF imaging 
offers the opportunity to see and doc-
ument as much of the retina as pos-
sible with greater efficiency and with-
out sacrificing image quality. Con-
sequently, clinicians can more confi-
dently care for the growing number of 
diabetic patients and work to reduce 
their risk of vision loss. •

REFERENCES
1. Aiello LP, Odia I, Glassman AR, et al. Comparison of 

early treatment diabetic retinopathy study standard 
7-field imaging with ultrawide-field imaging for 
determining severity of diabetic retinopathy. 
JAMA Ophthlamol. 2019;137(1):65-73. doi:10.1001/
jamaophthalmol.2018.4982

2. Wessel MM, Aaker GD, Parlitsis G, Cho M, D’Amico DJ, Kiss 
S. Ultra-wide-field angiography improves the detection 
and classification of diabetic retinopathy. Retina. 
2012;32(4):785-791. doi:10.1097/IAE.0b013e3182278b64

3. Bae K, Lee JY, Kim TH, et al. Anterior diabetic retinopathy 
studied by ultra-widefield angiography. Korean 
J Ophthalmol. 2016;30(5):344-351. doi:10.3341/
kjo.2016.30.5.344

4. Marcus DM, Silva PS, Liu D, et al. Association of 
predominantly peripheral lesions on ultra-widefield 
imaging and the risk of diabetic retinopathy worsening 
over time. JAMA Ophthalmol. 2022;140(10):946-954. 
doi:10.1001/jamaophthalmol.2022.3131

5. Silva PS, Marcus DM, Liu D, et al. Association 
of ultra-widefield fluorescein angiography-
identified retinal nonperfusion and the risk of 
diabetic retinopathy worsening over time. JAMA 
Ophthalmol. 2022;140(10):936-945. doi:10.1001/
jamaophthalmol.2022.3130 

6. Choudhry, N. Classification & guidelines for wide field 
imaging: recommendations from the International Wide 
Field Imaging Study Group. Poster presented at: 51st 
Retina Society Annual Scientific Meeting; September 
12-15, 2018; San Francisco, CA.

7. Lin CC, Li AS, Ma H, et al. Successful interventions to 
improve efficiency and reduce patient visit duration 
in a retina practice. Retina. 2021;41(10):2157-2162. 
doi:10.1097/IAE.0000000000003169

8. Tornambe PE. The impact of ultra-widefield retinal 

imaging on practice efficiency. US Ophthalmic Review. 
2017;10(1):27-30. https://www.optos.com/4a22d5/
globalassets/www.optos.com/usor---practice-
efficiency-with-uwf-tornambe.pdf 

9. Silva PS, Horton MB, Clary D, et al. Identification of 
diabetic retinopathy and ungradable image rate with 
ultrawide field imaging in a national teleophthalmology 
program. Ophthalmology. 2016;123(6):1360-1367. 
doi:10.1016/j.ophtha.2016.01.043

10. Maredza M, Mistry H, Lois N, Lois N, Aldington S, Waugh 
N; EMERALD Study Group. Surveillance of people with 
previously successfully treated diabetic macular 
oedema and proliferative diabetic retinopathy by 
trained ophthalmic graders: cost analysis from the 
EMERALD study. Br J Ophthalmol. 2021;103(11):1549-1554. 
doi:10.1136/bjophthalmol-2021-318816.

11. Nicholson L, Ramu J, Chan EW, et al. Retinal nonperfusion 
characteristics on ultra-widefield angiography 
in eyes with severe nonproliferative diabetic 
retinopathy and proliferative diabetic retinopathy. 
JAMA Ophthalmol. 2019;137(6):626-631. doi:10.1001/
jamaophthalmol.2019.0440

JOSE AGUSTIN MARTINEZ, MD, FASRS
e: jmartinez@austinretina.com
Martinez is a practicing vitreoretinal surgeon at Austin 

Retina Associates in Austin, Texas. He has no financial 

interests to disclose.

Figures 1 & 2. Multimodality optomap images of proliferative diabetic retinopathy with 
a tractional retinal detachment and a peripheral nonperfusion. (Images courtesy of Optos)
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D
iabetic macular edema (DME), neovascular 
age-related macular degeneration (nAMD), 
and retinal vein occlusion (RVO) are leading 
causes of blindness and vision impairment.1-3

Vascular endothelial growth factor (VEGF) is a driver 
of vascular proliferation in these diseases.4 Anti-VEGF 
therapy offers hope for meaningful visual recovery; 
however, frequent intravitreal injections can impose a 
treatment burden.5-7 The angiopoietin-Tie2 (Ang/Tie2) 
cascade regulates vascular permeability and inflamma-
tion, with complementary effects to VEGF.8 Therapeu-
tics targeting Ang/Tie2 may offer less burdensome and 
more durable options for patients. Here are 3 things you 
should know about targeting the Ang/Tie2 pathway for 
the treatment of retinal disease.

1 Anti-VEGF therapy for 
patients with DME and 
nAMD is effective, 

but it has limitations.
The development of these diseases is mediated by 
factors including oxidative stress, pro-inflammatory 
cytokines, and, notably, elevated VEGF expression.9-11

Intravitreal injection of VEGF inhibitors, a mainstay of 
therapy, can be highly effective, with approximately 50% 
reduction in incidence of blindness reported in some 
studies.12,13

A disadvantage of anti-VEGF therapy is its short-
lived effect.14 Suboptimal durability of traditional 
anti-VEGF agents drives injection frequency.15 Among 
participants in a recent retrospective cohort study, pa-
tients with nAMD required nearly 54 ranibizumab injec-
tions over the course of 10 or more years.16 In another 
study of DME, patients received a mean of 12 injections 

of aflibercept within 3 years of follow-up.17 (Clinical trial 
data for brolucizumab, however, support enhanced du-
rability of this recently developed molecule.7) Injection 
frequency and other barriers potentially lead to lapses 
in care that can affect up to 46% of patients.8,18 These 
challenges may be linked to poorer visual outcomes 
for patients treated in real-world practice versus those 
involved in clinical trials.19-23 Other patient-reported 
barriers to care include transportation, illness, and fear 
of injections.18 Reduction of therapy-associated burdens 
and barriers to treatment are important unmet needs in 
this field.

2 The Ang/Tie2 signaling 
pathway plays a role 
in chorioretinal 

vascular diseases.
Although VEGF signaling plays a central role in chorio-
retinal vascular diseases, the Ang/Tie2 axis is another 
participant.24 The Ang/Tie2 pathway is involved in 
decreasing vascular integrity and increasing neovascu-
larization and inflammatory signaling in DME, nAMD, 
and RVO.8 In this pathway, Ang-1 and Ang-2 affect an-
giogenesis via interaction with the Tie2 transmembrane 
receptor that is selectively expressed on blood vessel 
endothelial cells. Ang-1 binding to Tie2 causes receptor 
phosphorylation, leading to inhibition of vascular per-
meability and preservation of vascular stability.25 Ang-2 
binding to Tie2, however, inhibits phosphorylation and 
deactivates the pathway.26

In disease pathophysiology, Ang-2 is more preva-
lent, and it competitively inhibits Ang-1 binding. Ang-2 
upregulation due to hypoxia or hyperglycemia leads to 
overexpression of VEGF.8 Although the exact mecha-
nism is still being defined, Ang-2 also stimulates Tie2 in 

Balancing the Pros and Cons 
of Anti-VEGF Therapy

VEGF, vascular endothelial growth factor

Pros:
Effective treatment

Cons:
Limited durability
Treatment burden

Ang, angiopoietin; VEGF, vascular endothelial growth factor.

Overlapping Roles of Ang/Tie2 and 
VEGF in Chorioretinal Disease

Ang/Tie2 VEGF
Chorioretinal 

Vascular
Disease
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pericytes, leading to pericyte migration and subsequent 
reduction of vascular stability.24 Ang/Tie2 and VEGF 
signaling have complementary detrimental effects in the 
cho rioretinal vasculature. Models have shown that coex-
pression of Ang-2 and VEGF-A accelerates neovasculariza-
tion.27 These findings are supported by elevated serum 
levels of Ang-2 and VEGF in individuals with proliferative 
diabetic retinopathy versus those with nonproliferative 
retinopathy.24,28 Dual inhibition of VEGF and Ang-2/Tie2 
signaling is becoming an important treatment strategy.

3 New therapeutic agents 
target the Ang/Tie2 pathway.
Faricimab is a bispecific antibody target-

ing VEGF and Ang-2 that was approved by the FDA for 
the treatment of nAMD and DME.29 The phase 3 TENAYA 
(NCT03823287) and LUCERNE (NCT03823300) trials 
involved 1329 patients with nAMD and explored intra-
vitreal faricimab, 6 mg, given at personalized treatment 
intervals (PTI) compared with aflibercept, 2 mg, given 
every 8 weeks. The primary end point of noninferiority for 
best-corrected visual acuity (BCVA) for faricimab was met 
in both trials. Longer dosing intervals of at least 12 weeks 
and 16 weeks were achieved in approximately 80% and 
45% of patients, respectively. Anatomical outcomes mea-
sured by optical coherence tomography, as well as adverse 
events, were similar between the treatment arms.29

� e YOSEMITE (NCT03622580) and RHINE 
(NCT03622593) phase 3 trials involved 3247 patients with 
DME and investigated intravitreal faricimab, 6 mg, given 
every 8 weeks or per PTI versus a� ibercept, 2 mg, given 
every 8 weeks.30 Noninferiority for the primary end point 
of BCVA change was met in both trials. In the PTI group, 

dosing intervals of at least 12 weeks and 16 weeks were 
achieved in approximately 70% and 50% of patients, respec-
tively.30 Additional long-term safety data are anticipated 
from the extension studies RHONE-X (NCT04432831) and 
AVONELLE-X (NCT04777201).31,32 � e phase 3 COMINO 
(NCT04740931) and BALATON (NCT04740905) trials to 
evaluate e�  cacy and safety in patients with macular edema 
secondary to RVO are ongoing.33,34

Emerging therapies include BI 836880, a humanized 
bispecific nanobody targeting VEGF and Ang-2. Phase 1 
results in 9 patients revealed that the drug was well-toler-
ated and showed early signals of bioactivity as measured 
by BCVA change.35 Phase 1/2 trials (NCT03861234) in 
patients with nAMD who previously received anti-VEGF 
therapy have been suspended for benefit-risk assess-
ment.36 AXT107 is a peptide molecule that tightly binds 
to integrins, disrupting the activity of associated growth 
factor receptors, including VEGF receptor 2, and the 
conversion of Ang-2 into an activator of Tie2.37 SHASTA 
(NCT04746963) is an ongoing, phase 1/2, open-label, dose-
escalation study of patients with nAMD to evaluate safety, 
tolerability, bioactivity, and durability of a single intravit-
real injection of this molecule.38

“I am hoping that [targeting the Ang/Tie2 
pathway] will result in better real-world 
outcomes than what we have seen in the 
past, because the treatment burden will 
be reduced.”   

—Arshad M. Khanani, MD, MA
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of the angiopoietin-Tie2 pathway in nAMD and DME, 
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1  Which of the following is true about the Ang/Tie2 pathway?

A. Ang-1 is secreted by mature blood vessels; it leads to the breakdown and recycling of 
old blood vessels.

B. Ang-2 is secreted in high concentrations in healthy adults, but not in children.
C. Ang-2 is upregulated with hypoxia or hypoglycemia, leading to overexpression of VEGF. 
D. Tie2 is a receptor located on vascular smooth muscle cells.

2  Your patient is a 67-year-old woman with bilateral diabetic macular edema who has been 
treated with intravitreal anti-VEGF therapy for nearly 2 years. Her treatment intervals have 
been erratic due to transportation issues and COVID-19 precautions. 

Which of the following is the best option for her continued care?

A. Continue her anti-VEGF therapy, but increase the dosage to compensate for missed 
appointments.

B. Discuss changing her therapy to a longer-acting therapy that targets the Ang/Tie2 
pathway instead of an anti-VEGF therapy. 

C. Stop her anti-VEGF therapy, and start a long-acting steroid implant instead.
D. If her eye examination shows no deterioration, continue her current therapy.

3  Phase 3 trials of faricimab in 1329 patients with nAMD found which of the following results?

A. Patients receiving intravitreal faricimab achieved signifi cantly better visual outcomes 
than those treated with afl ibercept.

B. The longest personalized treatment interval achieved with faricimab was 10 weeks, 
relative to a standard 8-week treatment interval with afl ibercept.

C. Anatomical outcomes were signifi cantly better among patients in the faricimab 
treatment arm.

D. The primary endpoint of noninferiority in BCVA for faricimab was met in both trials.
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I
n the United States, the prevalence of noninfectious 
uveitis is 121 per 100,000 adults.1 Uveitic macular 
edema (UME)—resulting from in� ammation-related 
breakdown of the blood-retinal barrier and subse-

quent accumulation of extracellular � uid in the macula—
is the most common cause of vision loss in noninfectious 
uveitis.2 UME can occur with any type of uveitis, but rates 
are as high as 66% and 70% for panuveitis and intermedi-
ate uveitis, respectively.3 Here are 3 things you should 
know about managing noninfectious UME.

1 Noninfectious uveitis is often 
associated with systemic 
autoimmune diseases.

When evaluating patients with uveitis, consideration 
of systemic etiologies is important, because ocular 
manifestations may be the presenting symptom of a 
systemic autoimmune condition.4 Acute anterior uveitis 
is most commonly associated with the presence of the 
human leukocyte antigen (HLA)-B27 allele, which has 
a prevalence of 6.1% in the United States.5 Systemic 
conditions linked to HLA-B27–associated uveitis include 
psoriasis, ankylosing spondylitis, in� ammatory bowel 
disease, and reactive arthritis.6 Approximately half of 
patients with acute anterior uveitis are positive for the 
HLA-B27 allele, and an estimated 13% of patients with 
HLA-B27–associated uveitis develop UME.7

Sarcoidosis, a multisystem disease characterized by 
the formation of granulomas in organs, has a prevalence 
of 60 per 100,000 in the United States.8,9 Uveitis is esti-
mated to a� ect 20% to 30% of patients with sarcoidosis. 

Up to 10% of these patients develop severe visual impair-
ment, which is most frequently caused by UME.

Juvenile idiopathic arthritis ( JIA) is the most common 
disease associated with uveitis in children, and UME devel-
ops in approximately 18% of patients with JIA-associated 
uveitis.10 Multiple sclerosis can also be associated with 
uveitis.11 Macular edema has been observed in 5% of 
patients with multiple sclerosis; it is associated with 
more severe disease.12 Behçet disease is a rare condition 
that is characterized by relapsing vascular in� ammation, 
and ocular involvement occurs in up to 70% of cases.13

Additionally, small cross-sectional studies have found a 
link between vitiligo and uveitis.14

2 Ellipsoid zone integrity may 
be useful for UME prognosis.
Central sub� eld thickness (CST), as measured 

by optical coherence tomography (OCT), is the gold 
standard for diagnosis of UME and is often used as an 
anatomic measure of treatment response in macular 
edema resulting from retinal vein occlusion, diabetic 
retinopathy, and noninfectious uveitis.15,16 However, 
in studies of these conditions, CST seems to account 
for a minority of BCVA variation.15 Ellipsoid zone (EZ) 
disruption, disorganization of the retinal inner layers, 
and hyperre� ective foci are other OCT � ndings that have 
been associated with visual acuity treatment response.16

A recent study evaluated the correlation between 
best-corrected visual acuity (BCVA) and OCT anatomic 
� ndings through a post-hoc analysis of two phase 3 
studies of a suprachoroidal triamcinolone acetonide 
(TA) injection for UME.17 � e relationships between 
BCVA and EZ integrity and between BCVA and the 
presence of central sub� eld cystoid spaces or subretinal 
� uid were assessed.

At baseline, mean BCVA in patients with a normal EZ 
status was 64.6 letters, decreasing to a low of 38.4 letters 
in those with an EZ status of de� nitely abnormal.17 At 
24 weeks, eyes with normal EZ status attained greater 
improvements in BCVA compared with those without a 
normal EZ status. Together, EZ, CST, and age accounted 
for 29.1% of BCVA variation, suggesting other biomark-
ers may be associated with BCVA changes. Alternatively, 
eyes that showed central sub� eld cystoid spaces with or 
without subretinal � uid at baseline had greater BCVA 
improvements than did those without.

Previous studies have shown moderate relationships 
between BCVA and OCT � ndings.18 � is study proposed 
that baseline EZ integrity and the presence of central 

Sarcoidosis, juvenile 
idiopathic arthritis, 

multiple sclerosis, and 
IBD are some of the 
systemic conditions 

associated with 
noninfectious uveitis. 
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sub� eld cystoid spaces or subretinal � uid may predict bet-
ter treatment response in UME.17

3 New data available for 
evaluating UME treatment.
Although periocular and intravitreal cortico-

steroid injections and implants are e� ective for UME, they 
carry an increased risk of elevated intraocular pressure 
(IOP) and cataracts.2 Suprachoroidal corticosteroid injec-
tion, a recent method of drug delivery to the potential space 
between the choroid and sclera, is designed to increase 
drug levels in the target posterior segment tissues while 
avoiding exposure to nontarget tissues.19

� e PEACHTREE study was a randomized, sham-
controlled, double-masked, phase 3 trial that assessed the 
safety and e�  cacy of suprachoroidal TA in 160 patients 
with noninfectious UME.20 Treatment with suprachoroidal 
TA resulted in signi� cantly greater improvements from 
baseline in BCVA and CST at 24 weeks compared with 
the control group. In terms of safety, more patients in the 
control group experienced IOP elevation than did those 
in the treatment group, with comparable cataract adverse 
event rates.

A recent post-hoc analysis of PEACHTREE evaluated ef-
� cacy and safety of suprachoroidal TA by anatomic subtype 
of uveitis.21 In all types of uveitis—including anterior, inter-
mediate, posterior, and panuveitis—treatment with supra-
choroidal TA signi� cantly improved BCVA from baseline, 
with signi� cantly greater improvements compared with 
control in posterior and panuveitis. With respect to CST, 
signi� cant between-treatment di� erences were seen among 
the intermediate, posterior, and panuveitis types. Adverse 
events were similar between groups and subtypes.

Immunomodulatory biologic therapies targeting cyto-
kines, such as tumor necrosis factor (TNF)-α, interleukin 
(IL)-6, and vascular endothelial growth factor, may be used 
for more severe or refractory UME, but comparative data 
are largely lacking. A recent retrospective observational 
study compared the TNF-α inhibitors in� iximab and adali-
mumab, along with the IL-6 receptor antagonist tocilizum-
ab, in 204 patients with UME refractory to systemic steroids 
and/or other disease-modifying antirheumatic drugs.22

Compared with the TNF-α inhibitors, tocilizumab was sig-
ni� cantly associated with complete response of UME, but 
no signi� cant di� erences were found in relapse rate, occur-
rence of low vision, or corticosteroid-sparing e� ect. 

“One thing I tell patients is I want to 
be “greedy” about your visual acuity. 
We want to get you back as much 
visual acuity as possible.”   

—Steven Yeh, MD

Research is ongoing to evaluate the links 
between OCT biomarkers and visual outcomes. 
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1  Therapies that may have a role in treating uveitic macular edema (UME) target all of the following factors 
EXCEPT which of the following?

A. Tumor necrosis factor-α
B. Interleukin-6

C. Interleukin-25 
D. Vascular endothelial growth factor

2  A 48-year-old woman is referred for treatment of chronic UME that has persisted despite treatment with 
periocular corticosteroid injections. When evaluating the patient with optical coherence tomography (OCT), 
which of the following best describes an association between her anatomic fi ndings and her chance of visual 
acuity (VA) improvement with corticosteroid treatment?

A. Evidence suggests that the extent of the patient’s disorganization of retinal inner layers can predict 
her VA response to treatment.

B. The presence of subretinal fl uid is unlikely to have any prognostic value for her treatment.  
C. The patient’s degree of ellipsoid zone disruption is unlikely to have any prognostic value for her 

treatment.
D. The presence of cystoid spaces on this patient’s OCT results is unlikely to have any prognostic value 

for her treatment. 

3  Which of the following is an effi cacy fi nding from the phase 3 trial for suprachoroidal triamcinolone acetonide?

A. Patients gained no additional letters of VA improvement or improvement in central subfi eld thickness 
(CST) after week 12.

B. Patients gained additional letters of VA improvement, but NOT CST improvement after week 12. 
C. Patients gained additional CST improvement but NOT additional letters of VA improvement after 

week 12.
D. Patients showed signifi cant improvement in both VA and CST at week 12 and 24 
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See the e� ect of GA progression 
on your patients

PROGRESSION IN GEOGRAPHIC ATROPHY 
IS RELENTLESS AND IRREVERSIBLE1-4

While GA progression may appear to move slowly, 
it can affect your patients faster than you think1,4-6

The consequences of Geographic Atrophy (GA) are too critical to be ignored7-9

GA lesions can lead to visual impairment even before they reach the fovea1,5,6

2 OUT OF 3 PATIENTS
lost the ability to drive in a median 
time of <2 years according to a 
retrospective study (n=523)10†

IN A MEDIAN OF ONLY 2.5 YEARS,
GA lesions encroached on the fovea 
according to a prospective AREDS study 
(N=3640)2*
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