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IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS

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

WARNINGS AND PRECAUTIONS

• Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments.
Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed to report
any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately.
Intraocular inflammation has been reported with the use of EYLEA.
• Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA.
Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with VEGF inhibitors.
Intraocular pressure and the perfusion of the optic nerve head should be monitored and managed appropriately.
• There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA.
ATEs are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The
incidence of reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined
group of patients treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks,
the incidence was 3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The
incidence in the DME studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with
EYLEA compared with 2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578)
in the combined group of patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no
reported thromboembolic events in the patients treated with EYLEA in the first six months of the RVO studies.
EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.
© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.
777 Old Saw Mill River Road, Tarrytown, NY 10591
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EYLEA ACHIEVED RAPID, SUSTAINED OUTCOMES IN DME
Demonstrated efficacy outcomes in VISTA and VIVID, phase 3 anti-VEGF trials in DME (N=862)1

Mean change in BCVA (ETDRS letters) at Year 1 from baseline1-5,*
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P<0.01 vs control at Year 1.

The analyses of these exploratory endpoints were not multiplicity protected and are descriptive only.
Year 2 data was consistent with results seen in Year 1.5
VISTA and VIVID study designs: Two randomized, multicenter, double-masked, controlled clinical studies in which patients with DME (N=862; age range: 23-87 years,
with a mean of 63 years) were randomized and received: 1) EYLEA 2 mg Q8 following 5 initial monthly doses; 2) EYLEA 2 mg Q4; or 3) macular laser photocoagulation
(control) at baseline and then as needed. From Week 100, laser control patients who had not received EYLEA rescue treatment received EYLEA as needed per
re-treatment criteria. Protocol-specified visits occurred every 28 (±7) days.1
In both clinical studies, the primary efficacy endpoint was the mean change from baseline in BCVA at Week 52, as measured by ETDRS letter score.1
*Last observation carried forward; full analysis set.
†
Following 5 initial monthly doses.

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH DME AT HCP.EYLEA.US
anti-VEGF, anti–vascular endothelial growth factor; BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; Q4, every 4 weeks;
Q8, every 8 weeks.

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).
References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Korobelnik JF, Do DV, Schmidt-Erfurth U,
et al. Intravitreal aflibercept for diabetic macular edema. Ophthalmology. 2014;121(11):2247-2254. doi:10.1016/j.ophtha.2014.05.006 3. Brown DM, Schmidt-Erfurth U,
Do DV, et al. Intravitreal aflibercept for diabetic macular edema: 100-week results from the VISTA and VIVID studies. Ophthalmology. 2015;122(10):2044-2052.
doi:10.1016/j.ophtha.2015.06.017 4. Data on file. Regeneron Pharmaceuticals, Inc. 5. Heier JS, Korobelnik JF, Brown DM, et al. Intravitreal aflibercept for diabetic macular
edema: 148-week results from the VISTA and VIVID studies. Ophthalmology. 2016;123(11):2376-2385. doi:10.1016/j.ophtha.2016.07.032
04/2021
EYL.21.03.0211
Please see Brief Summary of Prescribing Information on the following page.
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BRIEF SUMMARY—Please see the EYLEA
full Prescribing Information available
on HCP.EYLEA.US for additional
product information.
1 INDICATIONS AND USAGE
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of patients with:
Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular Edema Following Retinal Vein Occlusion (RVO), Diabetic
Macular Edema (DME), Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
EYLEA is contraindicated in patients with ocular or periocular infections.
4.2 Active Intraocular Inflammation
EYLEA is contraindicated in patients with active intraocular inflammation.
4.3 Hypersensitivity
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and
managed appropriately.
5.3 Thromboembolic Events
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described elsewhere in the labeling:
• Hypersensitivity [see Contraindications (4.3)]
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1%
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%)
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and
intraocular pressure increased.
Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1 and VIEW2)
for 24 months (with active control in year 1).
Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD Studies
Baseline to Week 52
Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous detachment
Vitreous floaters
Intraocular pressure increased
Ocular hyperemia
Corneal epithelium defect
Detachment of the retinal pigment epithelium
Injection site pain
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Retinal pigment epithelium tear
Injection site hemorrhage
Eyelid edema
Corneal edema
Retinal detachment

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

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

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

Control
(ranibizumab)
(N=595)
30%
10%
10%
8%
10%
11%
10%
6%
5%
4%
4%
2%
3%
4%
2%
2%
3%
1%
1%

Less common serious adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal tear, and
endophthalmitis.
Macular Edema Following Retinal Vein Occlusion (RVO). The data described below reflect 6 months exposure to EYLEA with a
monthly 2 mg dose in 218 patients following central retinal vein occlusion (CRVO) in 2 clinical studies (COPERNICUS and GALILEO)
and 91 patients following branch retinal vein occlusion (BRVO) in one clinical study (VIBRANT).

Manufactured by:
Regeneron Pharmaceuticals, Inc.
777 Old Saw Mill River Road
Tarrytown, NY 10591
EYLEA is a registered trademark of Regeneron
Pharmaceuticals, Inc.
© 2020, Regeneron Pharmaceuticals, Inc.
All rights reserved.

Issue Date: 08/2019
Initial U.S. Approval: 2011
Based on the August 2019
EYLEA® (aflibercept) Injection full
Prescribing Information.
EYL.20.09.0052

EYL.21.03.0211_REEYR21326_DME Journal Ad_Ophthalmology Times_10x12_FINAL.indd 3

Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO
Adverse Reactions
Eye pain
Conjunctival hemorrhage
Intraocular pressure increased
Corneal epithelium defect
Vitreous floaters
Ocular hyperemia
Foreign body sensation in eyes
Vitreous detachment
Lacrimation increased
Injection site pain
Vision blurred
Intraocular inflammation
Cataract
Eyelid edema

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

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

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

Control
(N=92)
5%
4%
0%
0%
0%
2%
0%
0%
0%
0%
1%
0%
0%
0%

Less common adverse reactions reported in <1% of the patients treated with EYLEA in the CRVO studies were corneal edema, retinal
tear, hypersensitivity, and endophthalmitis.
Diabetic Macular Edema (DME) and Diabetic Retinopathy (DR). The data described below reflect exposure to EYLEA in 578 patients
with DME treated with the 2-mg dose in 2 double-masked, controlled clinical studies (VIVID and VISTA) from baseline to week 52 and
from baseline to week 100.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies
Baseline to Week 52
Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous floaters
Corneal epithelium defect
Intraocular pressure increased
Ocular hyperemia
Vitreous detachment
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Injection site pain
Eyelid edema

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

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

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

Control
(N=287)
21%
9%
17%
6%
5%
5%
6%
6%
3%
2%
4%
1%
<1%
1%

Less common adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal detachment, retinal
tear, corneal edema, and injection site hemorrhage.
Safety data observed in 269 patients with nonproliferative diabetic retinopathy (NPDR) through week 52 in the PANORAMA trial were
consistent with those seen in the phase 3 VIVID and VISTA trials (see Table 3 above).
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity
of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may
be misleading.
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse
embryofetal effects in rabbits, including external, visceral, and skeletal malformations. A fetal No Observed Adverse Effect Level
(NOAEL) was not identified. At the lowest dose shown to produce adverse embryofetal effects, systemic exposures (based on AUC for
free aflibercept) were approximately 6 times higher than AUC values observed in humans after a single intravitreal treatment at the
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm
when administered to a pregnant woman. Based on the anti-VEGF mechanism of action for aflibercept, treatment with EYLEA may
pose a risk to human embryofetal development. EYLEA should be used during pregnancy only if the potential benefit justifies the
potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The background risk of major birth defects
and miscarriage for the indicated population is unknown. In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data
In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days
during organogenesis to pregnant rabbits at intravenous doses ≥3 mg per kg, or every six days during organogenesis at subcutaneous
doses ≥0.1 mg per kg.
Adverse embryofetal effects included increased incidences of postimplantation loss and fetal malformations, including anasarca,
umbilical hernia, diaphragmatic hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele,
heart and major vessel defects, and skeletal malformations (fused vertebrae, sternebrae, and ribs; supernumerary vertebral arches
and ribs; and incomplete ossification). The maternal No Observed Adverse Effect Level (NOAEL) in these studies was 3 mg per kg.
Aflibercept produced fetal malformations at all doses assessed in rabbits and the fetal NOAEL was not identified. At the lowest
dose shown to produce adverse embryofetal effects in rabbits (0.1 mg per kg), systemic exposure (AUC) of free aflibercept was
approximately 6 times higher than systemic exposure (AUC) observed in humans after a single intravitreal dose of 2 mg.
8.2 Lactation
Risk Summary
There is no information regarding the presence of aflibercept in human milk, the effects of the drug on the breastfed infant, or the
effects of the drug on milk production/excretion. Because many drugs are excreted in human milk, and because the potential for
absorption and harm to infant growth and development exists, EYLEA is not recommended during breastfeeding.
The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for EYLEA and any
potential adverse effects on the breastfed child from EYLEA.
8.3 Females and Males of Reproductive Potential
Contraception
Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least
3 months after the last intravitreal injection of EYLEA.
Infertility
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified.
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age
in these studies.
17 PATIENT COUNSELING INFORMATION
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the
eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an
ophthalmologist [see Warnings and Precautions (5.1)].
Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.
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TREATMENT FOR “FINANCIAL CATARACTS”

When inflation spikes, stock markets slide, and news
media report the inception of a bear market, many
people contract “financial cataracts.”
What are “financial cataracts,” you ask? Financial
cataracts are when the vision of your personal finances gets clouded and you mistakenly believe you are
seeing the future.
It starts with the thought, "I’ve lost x% of my
wealth." This is not a fact, which I will explain in
a moment. Randy McNamara, our company’s mission realization coach, tells me that what gives this
thought power over the person who is having the
thought is the way in which our minds function. He
points out that our minds identify with something
and, without noticing it, we act and feel like we are
that something. He says that if you identify yourself
or your value as a person with the amount of money
you have, you feel elated when your finances expand
and feel threatened when it looks like your finances
have contracted.
Check this out in your own experience. Keep
entertaining the thought, "I’ve lost x% of my wealth."
Anxiety begins to grow. This lultimately eads to tension in the body and reinforces negative thinking and
trouble sleeping.
When a patient with cataracts meets with his/
her ophthalmologist the doctor looks at the person’s
eyes and calmly informs the patient that their cloudy

vision can be corrected in about 60 minutes for each
eye. The patient has the procedure, the cloudiness is
eliminated, and any worries the person may have had
about going blind vanish.
When financial conditions change, as they are
changing now, investors come to their financial advisers seeking their counsel.

John J. Grande, CFP

is a registered
principal and
managing partner
of Grande Financial
Services Inc in
Oakhurst, New Jersey.
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imaging

Pathway to sanity
First, the thought, "I’ve lost x% of my wealth," is a
thought. It is not real. Until you sell an asset, you have
not lost anything. Stop listening to the voice in your
head telling you that you have lost some percentage
of your wealth.
Second, I have been in the financial industry for
more than 40 years and I have studied the booms and
busts of the last 100 years. Contractions such as those
from 2000 to 2003 and 2007 to 2009 were always
followed by expansions. What goes down eventually
goes up. But the person who thinks they are their
wealth also thinks, this time, in this era, with the
world in turmoil, this time, the financial markets will
not recover, so I’ll just cut my losses."
A wise person whose eyes get cloudy goes to their
ophthalmologist and has their cataracts removed. A
wise person goes to their financial adviser and listens
to the advice, which almost always boils down to:
Stay the course. This, too, will pass!
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Cutting-edge Advancements

For patients with Graves’ disease (GD), Thyroid
Eye Disease (TED) may be hiding in plain sight.1,2
Up to 50% of patients with GD may develop TED, a separate
and distinct disease which can progress if left untreated.
Look out for the early signs and symptoms3-6:
■
■
■

Proptosis
Diplopia
Dry eyes

■
■
■

Sensitivity to light
Grittiness
Pain or pressure behind the eyes

If you identify new or changing signs or symptoms, consult
with an eye doctor who specializes in TED right away.1,7

Visit TEDimpact.com to ﬁnd a TED Specialist

References: 1. Barrio-Barrio J, Sabater AL, Bonet-Farriol E, Velázquez-Villoria Á, Galofré JC. Graves’ ophthalmopathy: VISA versus EUGOGO classiﬁcation, assessment, and management. J Ophthalmol.
2015;2015:249125. 2. Bothun ED, Scheurer RA, Harrison AR, Lee MS. Update on thyroid eye disease and management. Clin Ophthalmol. 2009;3:543-551. 3. Bahn RS. Graves’ ophthalmopathy. N Engl J Med.
2010;362(8):726-738. 4. Bartalena L, Krassas GE, Wiersinga W, et al. Efficacy and safety of three different cumulative doses of intravenous methylprednisolone for moderate to severe and active Graves’ orbitopathy.
J Clin Endocrinol Metab. 2012;97(12):4454-4463. 5. Patel A, Yang H, Douglas RS. A new era in the treatment of thyroid eye disease. Am J Ophthalmol. 2019;208:281-288. 6. Ponto KA, Pitz S, Pfeiffer N, Hommel G, Weber
MM, Kahaly GJ. Quality of life and occupational disability in endocrine orbitopathy. Dtsch Arztebl Int. 2009;106(17):283-289. 7. Ross DS, Burch HB, Cooper DS, et al. 2016 American Thyroid Association guidelines for
diagnosis and management of hyperthyroidism and other causes of thyrotoxicosis. Thyroid. 2016;26(10):1343-1421.
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Faricimab for AMD and DME: A new
therapy with lower treatment burden

This therapeutic is proving its value as a front-line treatment for these diseases
By Lynda Charters

Age-related macular degeneration (AMD)
and diabetic macular edema (DME) affect the
quality of life of patients diagnosed with the
disease, despite the availability of the latest
therapeutic options, including faricimab.
Caroline Baumal, MD, a professor of
ophthalmology and codirector of the Retina
Service at the New England Eye Center in
Boston, Massachusetts, and David Eichenbaum, MD, a collaborative associate professor of ophthalmology at the University of
South Florida Morsani College of Medicine in
Tampa, points out that faricimab (Vabysmo;
Genentech) serves as a treatment option for
these 2 markedly different diseases.

Treatment selection
Eichenbaum and Baumal emphasized the
importance of shared decision-making by patients and physicians. Factors that are important to Baumal when she considers treatment
options are durability, patient preferences
regarding follow-up, and most importantly,
safety. The AMD population tends to be older
and frail, and the DME population has comorbidities; in both groups, adverse events such
as inflammation and vasculitis can result in
development of other issues.
Eichenbaum said the treatment decision
does not always rest with the details of a medication, as patients are interested in options
that affect their lifestyle, injection tolerance,
adherence to the treatment plan, and the risk
of adverse events.

Faricimab treat-and-extend protocol
Results in the TENAYA (NCT03823287) and
LUCERNE (NCT03823300) trials, in which
faricimab was evaluated for treating wet AMD

November 2022

in treatment-naïve patients, showed that 60%
could be treated every 16 weeks and approximately 80% could be treated every 12 weeks
or longer. This decreased the treatment burden
to 10 injections over the 2-year treatment
course compared with 15 injections in patients
treated with aflibercept (Eylea; Regeneron
Pharmaceuticals, Inc), Eichenbaum explained.
Baumal pointed out that the studies identified patients who need frequent treatment for
the first 60 weeks, followed by a protocol-driven, treat-and-extend regimen extended out to
112 weeks. Additionally, the median number
of faricimab injections was lower; this predictive ability regarding the patient response may
provide positive encouragement.

AMD and DME clinical trial results
The mechanism of action (MOA) of faricimab
(ie, vascular stabilization resulting from inhibition of angiopoietin-2) may be responsible
for the extended treatment regimens for wet
AMD based on preclinical data. In patients
with DME, the optical coherence tomography
(OCT) results showed patients had less intraretinal fluid, possibly indicating a dual MOA of
faricimab, Baumal said.
In the YOSEMITE (NCT03622580) and
RHINE (NCT03622593) studies in patients with
DME, the personalized treatment interval (PTI)
started 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.
Baumal believes the key finding is the reduced central retinal thickness. She also said
the breakdown of the diabetic retinopathy
severity scores may also show the dual MOA
of faricimab.
Two 4-year extension studies, AVONELLE-X

10

(NCT04777201), which is the long-term extension trial of TENAYA and LUCERNE; and the
Rhone-X trial (NCT04432831), which is the
extension study of YOSEMITE and RHINE,
will determine, respectively, the extended
durability and safety in AMD and help assess
long-term safety, efficacy, and durability of
faricimab in DME.

Faricimab in clinical practice
In commenting on the practical application of
a new drug in clinical practice, Eichenbaum
uses new agents on hard-to-treat patients first
(ie, patients who need frequent injections with
existing agents to obtain increased durability).
He also used faricimab in treatment-naïve
patients fairly soon after its commercialization
to “test-drive” it and see whether it works as in
the clinical trials.

When considering treatments for
frequently seen retinal diseases,
efficacy, durability, and safety
are the key drivers of therapeutic
choices in retina.
In relatively dry wet AMD cases, Eichenbaum uses faricimab to get better extension.
For treatment-naïve patients, he is testing
more personalized treatments and 4-week
extensions.
In DME, he uses faricimab in patients who
still have wet retinas, despite treatment to
achieve better efficacy. He uses corticosteroids
in these patients, but corticosteroids are not
well suited for all.
Baumal said she uses faricimab in treated
( Faricimab Continued on page 11 )
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Targeting VEGF: The future is now
Ophthalmologists are armed with newer therapies to fight retinal disease
By Louise Gagnon;
Reviewed by David Maberley MD, FRCPC

The “long-standing enemy” in retinal disease
is vascular endothelial growth factor (VEGF)
as it drives the angiogenic pathway, and there
are numerous established therapies that target VEGF, according to David Maberley MD,
FRCPC, head, Department of Ophthalmology,
Ottawa Hospital, Ottawa, Ontario, Canada.
Ophthalmologists have learned to optimize
their use of traditional anti-VEGF therapies
and are now incorporating newer therapies
like brolucizumab for managing retinal
diseases, and in the not-so-distant future they
can look forward to gaining familiarity with
faricimab and using a new delivery system
for ranibizumab. Further down the road, they
should be on the lookout for new treatments
for geographic atrophy, according to Maberley.

FARICIMAB
( Continued from page 10 )

patients who want longer treatment intervals.
In previously treated patients who do not
respond completely, she may use faricimab
to determine a possible additional effect or
whether they are refractory to treatment. She
also noted that in treatment-naïve patients
who have received only a few injections, she is
pleased with their responses thus far.

Unmet needs in DME and AMD
One unmet need is improving the representation of patients in clinical trials, Eichenbaum said. The phase 4 ELEVATUM trial
(NCT05224102) is evaluating faricimab in
Black and Brown patients.
Baumal would also like to lower the treat-

OphthalmologyTimes.com

Delivering a talk about what is on the
zumab, is its low molecular weight, improved
cutting edge for medical retina at the annual
penetration of the retina, and ability to dry
Sally Letson Symposium held recently in
the retina better than aflibercept or ranibiOttawa, Ontario, Canada, Maberley described
zumab, noted Maberley.
several innovations that ophthalmolThe issue that has arisen with
ogists will be able to embrace.
the use of brolucizumab is the
“There will be a massive
development of intraocular
paradigm shift that we
inflammatory events, which
With the
use of brolucizumab
will see in terms of the
occur in about 5% of cases,
the development of
durability of our therapies
said Maberley.
intraocular inflammatory
for wet macular degen“The main concern has
events can occur in about
eration and expansion of
been the development
therapies for dry macular
of retinal vasculitis and
degeneration,” Maberley
retinal occlusive disease,
OF CASES
pointed out.
which can be the cause
of very severe vision loss,”
Maberley added.
IOI events with
Most patients who had develbrolucizumab
oped
intraocular
inflammatory events with
Some of the advantages of 1 of the newer
therapies to treat retinal conditions, broluci( VEGF Continued on page 14 )

~5%

ment burden for patients while maintaining
safety. “An agent that lasts 3 to 4 months would
be ideal,” she said.
Home OCT monitoring may fill the gaps between examinations. However, both physicians
mentioned the importance of maintaining
patient relationships over time.

Take-home points for treating wet
AMD and DME
When considering treatments for frequently
seen retinal diseases, Baumal said “efficacy,
durability, and safety are the key drivers of
therapeutic choices in retina. Faricimab has
met the standards for efficacy and safety and
has the potential for increased durability to
benefit patients.”
Eichenbaum added that communication
with patients is a key element. “Educating patients about their disease, spending time with
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them, and making a shared decision regarding
their preferences will achieve their commitment and treatment adherence,” he said.
“Building rapport, especially with patients
with diabetes, will eliminate some problems
with follow-up.”
David Eichenbaum, MD
E: deichenbaum@rvaf.com

Eichenbaum is a collaborative associate professor
at the University of South Florida Morsani College
of Medicine in Tampa. He is also in private practice
in Tampa Bay, Florida. He is a consultant/advisor to
Genentech.

Caroline Baumal, MD
E: CBaumal@tuftsmedicalcenter.org

Baumal is professor of ophthalmology and codirector of the Retina Service at the New England Eye
Center in Boston, Massachusetts. She is a consultant to Genentech.
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3. Saydah SH, Gerzoff RB, Saaddine JB, Zhang X, Cotch MF. Eye care among US adults at high risk
for vision loss in the United States in 2002 and 2017. JAMA Ophthalmol. 2020;138(5):479-489.
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VEGF
( Continued from page 11)

brolucizumab in the HAWK (NCT02307682)
and HARRIER (NCT02434328) clinical trials
had experienced these events in the first 6
months of the trial, had resolution of these
events by the end of the 2 clinicals trials, and
had been able to continue with treatment in
the clinical trials, according to Maberley.
“Current guidance now is to carefully
examine your patient before using this
drug and make sure that there is no active
inflammation before you start,” Maberley
explained. “Monitor your patients closely for
active inflammation, especially in the first 6
months, and educate your patients about the
symptoms of intraocular inflammation.”

Biosimiliars for established drugs
like aflibercept and ranibizumab
are being introduced in North
America. They may not be identical
to brand-name drugs.
Should anterior uveitis develop with brolucizumab, topical drops are needed, and if
posterior uveitis develops, systemic treatment
and/or intravitreal steroids may be warranted,
according to Maberley.
Maberley pointed out that the efficacy
of brolucizumab has been impressive in
postmarketing studies for improving the OCT
status of patients who did not respond to
other anti-VEGF treatments and reducing the
size of pigment epithelial detachments.
“In the REBA study, every single patient in
the first 3 months of treatment had their retinas become completely dry,” Maberley added.

New agent for nAMD and new
formulation of aflibercept
Faricimab has been approved for the treat-

Read more
NOVEMBER 2022

ment of neovascular age-related macular
degeneration (nAMD) as of July 2022 by the
FDA and in Canada by Health Canada as of
the end of August 2022, noted Maberley.
“It is important because this treatment
blocks VEGF and Ang-2. Ang-2 promotes inflammation and enhances VEGF activity,” he
said, noting faricimab is a durable treatment.
In terms of toxicity, there are intraocular
events, but there appear to be fewer serious
inflammatory events observed with faricimab
use compared with the toxicities associated
with brolucizumab, according to Maberley.
While it is not a new treatment, aflibercept will become available in a prefilled
syringe in an 8-mg dose. The Candela study
(NCT04126317) demonstrated that 12-week
dosing was more likely with the higher dose
of aflibercept, noted Maberley.
“There were significant reductions in
central retinal thickness with the 8-mg dose
compared to the 2-mg dose through week
44 from baseline,” he pointed out. “It did dry
better than the 2-mg dose.”

Lengthening the interval
between dosing
There is always a goal to reduce the frequency of dosing, and 1 of the ways it may be
achieved is via a depot that can slowly elute
drugs into the eye.
Maberley pointed to ranibizumab’s port delivery system, which was investigated in the
Archway study (NCT03677934). The therapy
will require implantation every 6 months,
and data suggest few patients, less than 5%,
need “top-up therapy” over 6 months. Some
toxicities of concern will include endophthalmitis, implant dislocation, and conjunctival
bleb or bleb leak.

Novel approaches in
geographic atrophy
As there is complement dysregulation
involved in the pathogenesis of geographic atrophy, novel treatments like
pegcetacoplan and avacincaptad pegol

are addressing this dysregulation, according
to Maberley.
Pegcetacoplan has shown clinically meaningful decreases in central and non-central
geographic atrophy lesion growth in clinical
trials, however there were no visual acuity
gains reported.
“We don’t yet know if these reductions in
lesion size are clinically significant,” Maberley added.
From a toxicity perspective, the biggest
threat of pegcetacoplan is the development of
exudative age-related macular degeneration,
Maberley said.
Avacincaptad pegol, a complement 5 inhibitor, demonstrated decreases in geographic
area growth in non-central geographic atrophy, said Maberley.

Biosimilars on the horizon
Biosimilars for established drugs like aflibercept and ranibizumab are being introduced in
North America, and Maberley warned that biosimilars are not identical to brand-name drugs.
“The immunogenicity of the biosimilar agents
cannot be assumed to be similar,” he said.
There are concerns that cost containment
pressures by third-party payers may affect
the range of therapies patients can access,
said Maberley.
“We’re going to need to be stronger advocates for our role in the decision of which
drugs we choose,” Maberley concluded. “And
we need to be actively out there, lobbying
for our patients’ rights to maintain therapies
that they are successful with. We also need to
be lobbying for our patients that may benefit
from these newer therapeutics, which have
prolonged durability, or new therapeutic benefits, such as in geographic atrophy.”
David Maberley MD, FRCPC
P: 604-875-4199

Maberley sits on advisory boards for Novartis, Bayer, Roche, Apellis, and Alcon.
He receives research support from Regenxbio, Apellis, Ionis, and Opthea.

To learn more about biosimilars in Therapeutics, visit OphthalmologyTimes.com/clinical/biosimilars
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center to periphery
+ Imaging through
media opacities

+
+
+
+

* Ultra-Widefield
imaging is available
with the optional
EIDON UWF Module

NEW! Supine, reclined & seated positions
NEW! New smart light guide for easy positioning
NEW! Interactive display screen
NEW! Comprehensive IOP reports

For more information, scan,
call 888.422.7313, or email
infoUSA@icare-world.com
www.icare-world.com/USA
COMPASS, DRS, DRSplus, EIDON, EIDON AF, EIDON FA, MAIA are devices manufactured by Centervue Spa. IC200, IC100, HOME, TA01i are devices manufactured by iCare. iCare is a registered trademark of ICARE FINLAND OY.
CENTERVUE S.P.A., ICARE USA INC. and ICARE FINLAND OY are parts of REVENIO GROUP and represent the brand iCare.
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Nasal spray is effective against DED
regardless of menopausal status
Varenicline solution proves to work well with both groups of women

OC-01 0.03 mg nasal spray (varenicline
solution; Oyster Point Pharma, Inc), evaluated
for treating dry eye disease in premenopausal
and postmenopausal women, was consistently
efficacious in both groups, according to Dagny
Zhu, MD, of NVISION Eye Centers in Rowland Heights, California, and colleagues. As a
result of hormonal dysregulation of the ocular
secretory glands, the risk for the development
of dry eye disease is greater in postmenopausal women compared with those who have not
reached menopause, Zhu explained.
The OC-01 0.03 mg nasal spray formulation,
which works by activating the trigeminal
parasympathetic pathway, is a cholinergic
agonist that is thought to increase endogenous
tear production. The investigators tested the
efficacy of the OC-01 0.03 mg nasal spray
formulation on reduced signs and symptoms
of dry eye disease in premenopausal and postmenopausal women, compared with a vehicle
control, in the ONSET-1 (NCT03636061) and
ONSET-2 (NCT04036292) clinical trials.

Efficacy study of OC-01
The post-hoc analysis of the integrated ONSET-1 and ONSET-2 studies included 207 premenopausal women and 242 postmenopausal
women (respective mean ages, 55.5 years
and 63.7 years). Of these, 102 premenopausal
women and 120 postmenopausal women were
randomly assigned to the active treatment
arm and vehicle control arm, respectively.
The studies’ parameters were the mean
changes in the Schirmer test score and
the eye dryness score from baseline to
week 4 of treatment. The active treatment re-

NOVEMBER 2022

sults were compared with the vehicle control
results. Zhu reported that the menopausal
status did not affect the treatment efficacy.
Among the premenopausal and postmenopausal women, no significant differences
were seen in the changes in the Schirmer test
scores and eye dryness scores in the active
treatment group.
“The treated subjects showed similar
Schirmer and eye dryness test outcomes
compared [with] the controls regardless of the
menopausal status,” Zhu said.
The adverse reactions reported in more than
5% of subjects included sneezing, coughing,
throat irritation, and instillation site (nose)
irritation. Most (98%) of those who reported
sneezing described it as mild.
Although hormonal changes may contribute
to worsening dry eye disease after menopause, the OC-01 0.03 mg nasal spray showed
a consistent treatment effect compared with
the vehicle control regardless of the baseline
menopausal status. The nasal spray formulation was generally safe and well tolerated
under clinical trial conditions. Finally, the
number of sneezes decreased over the course
of the study.
“It’s wonderful to see that [although] postmenopausal women may suffer from worse
dry eye disease, [they] may still derive the
same benefits from treatment as women who
have not reached menopause,” Zhu said.
Dagny Zhu, MD
E: dagny.zhu@gmail.com

Zhu is a medical director and partner
at NVISION Eye Centers in Rowland
Heights, California. She has no relevant
financial disclosures.
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1 drop.
8 hours
dry eye relief.
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• One simple choice for all major types of dry eye2
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From the Cover

Changing eye color by
gene transduction

Intracameral AAV injection lightens iris via melanocyte apoptosis

Special to Ophthalmology Times®

James Hill, MD, JD

Simon Kaja, PhD

A novel method of changing iris
color from brown toward blue was
successfully employed in rabbits,
with no evidence of resulting inflammation, by injecting into the anterior
chamber an adeno-associated virus
(AAV) carrying a melanocyte-targeting suicide gene.

Background
With host cell kinases, herpes sim-

plex virus thymidine kinase (HSVtk)
phosphorylates ganciclovir (GCV) to
GCV triphosphate (GCV-TP), a guanosine analog incorporated into DNA
during replication in dividing cells
and inducing apoptosis via cell cycle
arrest.1 In most cells, this elicits no
inflammatory reaction.2,3
Tyrosinase, an enzyme produced
only in melanocytes, catalyzes
conversion of tyrosine to L-DOPA, the
first step in melanin synthesis.
A tyrosinase promoter linked to a
HSVtk gene can drive selective expression of the gene in melanocytes.

Procedure
A Dutch Belted rabbit with black
and white fur and dark brown eyes
received unilateral right eye transcorneal injection of 50 μL AAV6 in
phosphate buffered solution into the
anterior chamber at a dose of 1E+12
vg, using a 30-gauge needle.
The recombinant AAV vector
contained a double-stranded DNA sequence encoding a HSVtk and a mouse
tyrosinase promoter.
Pupils were kept miotic with topical
2% pilocarpine during surgery and up
( Color continued on page 20 )

Hematoxylin and eosin staining showed no cellular
infiltrate or qualitative difference between treated
and contralateral eye in paraffin and cryosections
of iris. (Images courtesy of James Hill, MD, JD)
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By James Hill, MD, JD;
and Simon Kaja, PhD;

Help Create Tomorrow’s Care at Glaucoma 360
Two of the most important resources clinicians can offer glaucoma patients are innovation and hope. Both can be found
in abundance at Glaucoma Research Foundation’s annual New Horizons Forum, a one-of-a-kind networking opportunity
dedicated to eliminating the second leading cause of blindness. Be there and be part of the future.

There’s still time to register for all or part of Glaucoma
Research Foundation’s annual Glaucoma 360 event —
three days of information, inspiration, and celebration
starting February 2, 2023, at San Francisco’s legendary
Westin St. Francis Hotel.
A cornerstone of Glaucoma 360, the New Horizons Forum
will take place on February 3. Scientists, clinicians, industry
leaders, entrepreneurs, regulatory representatives,
glaucoma patients — all will be there to explore the latest
care advances and collaborate toward next-generation
diagnostics, therapeutics, and devices.
This year’s keynote will be delivered by glaucoma pioneer
Malik Kahook, MD, chief of the Sue Anschutz-Rogers Eye
Center at the University of Colorado School of Medicine.
Dr. Kahook will shed light on advances in sustained
drug delivery that can help overcome barriers to care
and empower clinicians to deliver needed therapy. The
discussion will cover current drug delivery mechanisms
as well as new ways to deliver known therapeutics to
targeted tissues.
With representatives from across the glaucoma community
in the room, New Horizons provides unmatched
opportunities to share, learn, and connect. The day’s
agenda includes an insider’s view of the glaucoma care
market, industry perspective on pharmaceuticals, a
research update on vision restoration and neuroprotection,
a look at venture capital options, and insights into
optimizing patient care.
In another highlight, Sahar Bedrood, MD, PhD, of
Advanced Vision Care, and Thomas Samuelson, MD, of
Minnesota Eye Consultants, will lead presenting companies
in a discussion of new glaucoma care devices. Topics
include emerging surgical and diagnostic technology.

There will be a discussion on how we foresee these
technologies implemented into practice and the potential
obstacles that stand in the way of innovation.
An early adopter in her own
practice, Dr. Bedrood looks
forward to showcasing
devices that may be new to
many clinicians. “I expect
this to be one of the most
exciting sessions of the
entire symposium,” she says.
“This is where we get the
wheels turning.”
The strongest motivation
to attend, Dr. Samuelson
believes, is the opportunity
“In glaucoma care,
to see first-hand what
we need to be proactive
advances might be
for our patients’ sake.
anticipated in glaucoma
If you haven’t picked up
care. “Patients often ask
some of the latest
technologies
yet, this is
if there’s anything on
your opportunity to
the horizon that might
learn more.”
help them,” he says.“By
— Sahar Bedrood, MD, PhD
being aware of evolving
technologies, we can help
our patients maintain hope
—for themselves and for their children.”
Learn more and register for Glaucoma 360 events,
including New Horizons and two no-fee continuing
education programs, at glaucoma360.org.
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COLOR
( Continued from page 18 )

to QID for 1 day postoperatively to minimize
AAV reflux into the posterior chamber by
increasing the velocity of aqueous humor
flowing anteriorly through the pupil.
The rabbit then received 50 mg/kg GCV
intraperitoneally on days 14 to 18 after AAV
injection.
The eyes were examined and photographed
by slit lamp on days 0, 1, 3, and 7, then weekly through day 49.

The iris pigment epithelium
showed no difference between
treated and control eyes, with no
observable loss of melanocytes.
Results
The iris of the injected eye (OD) became
visibly lighter brown by day 28 after AAV
injection, 10 days after GCV administration.
By day 35, the iris of the injected eye had developed a bluish gray hue with loss of brown
pigmentation, both overall and in a punctate
fashion, across the entire anterior surface of
the iris in an even distribution.
This color change remained stable, with no
further depigmentation observed by day 42
or 49.
The contralateral (control) eye did not
change color at any time.
No other changes in ophthalmic examination were observed throughout the 49-day
study. IOP remained normal. Cornea and
iris looked healthy. No inflammatory cell or
flare was observed in the anterior chamber. Lens was transparent. Conjunctiva,
sclera, and posterior segment examination
remained normal, with normal-appearing
vitreous, retina, choroid, and optic nerve,
for the entire duration.
We were prepared to treat the injected eye
with topical 0.1% dexamethasone at the first
sign of anterior chamber inflammation, but
this did not occur.
Corneal endothelial cell counts were
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normal, with no differences between the
AAV-treated eye and the contralateral eye.
There was no depigmentation in the rabbit’s
black fur during the study, indicating no significant loss of melanocytes in hair follicles.

Histology
Hematoxylin and eosin staining showed no
cellular infiltrate or qualitative difference
between treated and contralateral eye in
paraffin and cryosections of iris.
Fontana-Masson staining for melanin
revealed loss of anterior iris stromal melanocytes, especially on the anterior surface
of the iris, in the treated eye relative to the
control eye.
The iris pigment epithelium (IPE) showed no
difference between treated and control eyes,
with no observable loss of melanocytes. This
is especially evident in iris sections perpendicular to ciliary folds, where the IPE runs along
edges of the fimbriated regions. The retina and
choroid also showed no melanocyte loss.
Immunofluorescent anti-CD68 antibody
staining revealed no significant presence of
macrophages in the iris and no difference
between treated and control eyes.

Other melanocytes protected
This color change technique has 3 requirements to deplete iris melanocytes: (1) a
high AAV concentration near target cells for
sufficient uptake to express the transgene4; 2)
tyrosinase expression such that only melanocytes are affected; and 3) DNA replication to
incorporate GCV-TP into DNA.5
As a result, only iris stromal melanocytes
appear to undergo apoptosis with this method because they are capable of mitosis and
are exposed to a high AAV concentration in
the anterior chamber.
Other melanin-containing ocular cells,
including the retinal pigment epithelium,6 the
outer layer of the iris pigment epithelium,6
and choroidal melanocytes7 are apparently
protected because they are postmitotic and
therefore do not replicate their DNA.
Skin and hair melanocytes are unaffected
presumably because of massive dilution of
AAV in the systemic circulation upon exiting
anterior chamber. Moreover, any HSVtk DNA
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transduced as episomes in proliferating melanocytes would be diluted away with mitosis.8

Conclusion
Intracameral AAV delivery of a melanocyte-targeted thymidine kinase gene, followed by nucleoside administration to induce
apoptosis, might prove a safe and effective
way to change eye color without causing
uveitis, glaucoma, or other complications
seen with iridial lasers and implants used for
this purpose.
James Hill, MD, JD
E: hill@usc.md

Hill is the founder of Eye Kleur, Inc, and owner of
patent applications related to this subject matter.
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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
IN A MEDIAN OF ONLY 2.5 YEARS,

GA lesions encroached on the fovea
according to a prospective AREDS study
(N=3640)2*

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†

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

See the effect of GA progression
on your patients

*Data sourced from the Age-related Eye Disease Study (AREDS) Report #26—a long-term, multicenter,
prospective study examining progression of GA area in a cohort of 3640 patients with signs of early and
more advanced forms of AMD.
†
A retrospective cohort analysis (N=1901) of a multicenter electronic medical record database examining
disease burden and progression in patients in the United Kingdom with bilateral GA secondary to AMD.

BCVA=best-corrected visual acuity.
References: 1. Boyer DS et al. Retina. 2017;37:819-835. 2. Lindblad AS et al, and AREDS Research Group. Arch
Ophthalmol. 2009;127(9):1168-1174. 3. Holz FG et al. Ophthalmology. 2014;121(5):1079-1091. 4. Sunness JS
et al. Ophthalmology. 2007;114(2):271-277. 5. Kimel M et al. Invest Ophthalmol Vis Sci. 2016;57(14):6298-6304.
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doi:10.25259/ajoct-9-2018. 8. Sivaprasad S et al. Ophthalmol Ther. 2019;8(1):115-124. 9. Patel PJ et al.
Clin Ophthalmol. 2020;14:15-28. 10. Chakravarthy U et al. Ophthalmology. 2018;125:842-849.
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Combining gene therapy and a
medical device makes progress in RP

Investigators examining end-stage disease see significant visual recovery in 2 patients

An optogenetic treatment, GS030-MD (GenSight Biologics), which combines gene therapy and a medical device, demonstrated a
good safety profile in the phase 1/2 PIONEER
trial (NCT03326336) n patients with end-stage
retinitis pigmentosa (RP), according to JoséAlain Sahel, MD, who presented the topic at
the American Academy of Ophthalmology’s
recent annual meeting in Chicago.
RP, a genetic disease that results from
mutations in more than 100 genes, causes
slowly progressive photoreceptor degeneration and blindness.
In the multicenter, open-label safety
study, the gene therapy vector delivered the
light-sensitive protein, ChrimsonR, to the participants’ retinal ganglion cells. The optoelectronic device includes goggles that encode
the visual scene and project corresponding
light pulses onto the retina to activate the
retinal ganglion cells.
The patients were divided into 3 cohorts
of 3 patients each, receiving escalating
doses. In cohort 1, the dose was 5 × 1010 vg/
eye; cohort 2, 1.5 × 1011 vg/eye; and cohort
3, 5 × 1011 vg/eye; 1 intravitreal dose was
injection into the eye with the worse vision.
An extension cohort will receive the highest

dose administered; participants are currently being enrolled.
All patients in the survey had end-stage
disease with visual acuity of counting fingers
or worse. Patients will be followed for 5 years.
The primary end point was safety at 1 year.

Device performance
Intraocular inflammation developed in 5
(56%) patients, with 8 episodes reported that
resolved without sequalae with corticosteroid
treatment. Anterior uveitis developed in 3
patients—2 had received the low dose and 1
had received the medium dose.
One episode each of hyalitis with retrocorneal precipitates and anterior uveitis with retrocorneal precipitates developed in association with the high dose, Sahel reported. He is
chairman of the Department of Ophthalmology at The University of Pittsburgh School of
Medicine in Pennsylvania and a professor at
the Sorbonne Université in Paris, France.
Two patients reported light sensitivity, and
1 patient had increased IOP.
Two patients achieved a significant improvement in vision over the course of 1
year. The patients, according to Sahel,
were barely able to perceive light before treatment and at 1 year were able
to locate and count objects.
One of these patients, who had a

more
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40-year history of RP, responded to the lowest
of the 3 doses. A second patient had RP for 20
years and responded to the intermediate dose
of gene therapy.
According to Sabel, the training with the
device began 4 months after the injection.
The light-stimulating goggles were well tolerated by the patients.
The PIONEER study was the first clinical
trial for patients diagnosed with RP that
combined the simultaneous action of gene
therapy and a medical device. It is a therapeutic approach that is independent of any
underlying genetic defects.
The investigators considered the therapy to
be well tolerated out to 3 years after the gene
therapy was administered. The preliminary
efficacy assessment showed partial functional
recovery in 2 patients.
“While we are now observing the benefits
of this first-in-human therapeutic approach
in more patients, we are optimizing the
stimulation system and enrolling patents for
the extension cohort. Optogenetics certainly
holds strong promises for our most affected
patients,” Sahel concluded.

A team of Johns Hopkins Medicine
researchers say they have successfully
used a cell’s natural process for making
proteins to “slide” genetic instructions
into a cell and produce critical proteins
missing from those cells. The scientists
may have a method for targeting specific
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José-Alain Sahel, MD
E: sahelja@upmc.edu

Sahel is a founder of and unpaid consultant
for GenSight Biologics.

cell types for a variety of disorders that
could be treated with gene therapies.
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Reviewed by José-Alain Sahel, MD

special report
L AT E ST T H E R A P I E S F O R
DIABETIC EYE DISEASE

Pipeline reveals bright future for
combating diabetic eye disease
Intravitreally injected anti-VEGF drugs are undergoing investigation

By Lynda Charters;
Reviewed by David S. Boyer, MD

When treating diabetic retinopathy (DR), the
current approach for physicians remains
medical management, specifically maintaining
control of blood sugar, blood pressure, and
lipids and encouraging smoking cessation.
Remarkably, for each 1% decrease in hemoglobin A1c, the risk of complications decreases
by 28% to 35%, David S. Boyer, MD, an adjunct
clinical professor of ophthalmology at the University of Southern California Keck School of
Medicine in Los Angeles, outlined in a presentation at the American Academy of Ophthalmology’s annual meeting in Chicago.
So why are additional treatments needed
for patients with diabetic eye diseases? The
answer is that despite the latest advances in
anti-VEGF therapy, a small group of patients do
not achieve improved vision. Boyer pointed out
that 40% of eyes have a suboptimal response to
monthly intravitreal VEGF injections.

Drugs for diabetic eye disease
Numerous intravitreally injected anti-VEGF
drugs for DR with different mechanisms of
action are undergoing investigation. These
include aflibercept (Regeneron/Bayer), OPT-302
(Opthea), THR-149 (Oxurion), KSI (Kodiak), and
PDS/ranibizumab (Genentech), as well as multiple biosimilar drugs that work on controlling
VEGF-A and VEGF-B.
Orally administered drugs for diabetic eye
disease also are under study. These include
APX3330 (Ocuphire), an REF-1 inhibitor;
BAY1101042 (Bayer), a guanylate cyclase activator; AKST4290 (Alkahest), a CCR3 eotaxin inhibitor; RG7774 (Roche), a CB2 receptor; and HCB
1019 (InflammX), connexin 43, all of which are
for treating DR; and RZ402 (Rezolute), plasma
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kallikrein for diabetic macular edema (DME).
The hope, according to Boyer, is that the oral
agents will reduce the number of injections
administered and provide visual improvements.
Topical therapies are in the pipeline: SFO166 (OcuTerra), an integrin in a phase 2 study;
and OCS-01 (Oculis), a steroid in phase 1.

Pharmaceuticals further
along the pipeline
High-dose (8 mg) aflibercept, currently in
a phase 3 trial, may be active for a longer
duration and provide better drying. The drug
demonstrated excellent safety without toxicity.
The treatments were extended out to 12 and 16
weeks with 8.8 and 7.9 letter gains, respectively, with decreased frequency of injections.
Regenixbio’s RGX-314, a gene therapy
injected into the suprachoroid, provides a
long duration of action and a 2-step or greater
improvement in the Diabetic Retinopathy Severity Score (DRSS) in 33% of patients at month
3 and in 47% of patients at month 6. These
improvements were achieved with 1 injection.
The therapy works by reducing blood vessel
formation by providing ocular cells with the
ability to produce an anti-VEGF fab and has not
demonstrated any inflammation.
Opthea’s OPT-302 is an intravitreally injection combination therapy targeting DME by
inhibiting VEGF-C and VEGF-D. When used
in combination with an anti–VEGF-A therapy,
VEGFR-2 and VEGFR-3 signaling are blocked
completely. In a small post hoc analysis, the
mean change in the best-corrected visual acuity
(BCVA) from baseline to week 12 was 6.4 letters
when OPT-302 was injected with 2 mg of
aflibercept compared with 3.4 letters with
aflibercept alone. In addition, the number
of patients who gained 10 or more letters
with the combination therapy was much
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higher than with aflibercept alone, 27.3% vs
0%, respectively.
Genentech’s PDS insert is a long-acting drug.
In the phase 3 noninferiority PAGODA study
(NCT04108156), 550 patients with DME were
randomly sassigned to PDS 100 mg/mL that
was refilled at 6-month intervals or ranibizumab 0.5 mg. The change in the BCVA at week
64 compared with baseline is the primary end
point. “This approach decreases the treatment
burden tremendously,” Boyer said.
PAVILION (NCT04503551), a second study of
the efficacy and safety of PDS is also under way
in patients with moderately severe or severe
nonproliferative DR without DME. The primary
end point is the percentage of patients with a
marked improvement of more than 2 steps in
the DRSS at 1 year of treatment. Patients will
be treated once every 6 months and hopefully
disease progression will be reduced. [Editor’s
note: Following this presentation, Genentech
put its diabetic trials on hold because of failure
of the insert.]
Kallikreins, serin proteases, also may provide
better drying and visual improvements and
may be used alone or in combination with
anti-VEGF therapy. They are being evaluated as
an intravitreal injection and oral agents.
“Diabetic retinopathy is a multifactorial disease. I am hoping that these new agents that are
in clinical testing will be able to improve vision,
decrease frequency of injections, allow easier
routes of administration or improve diabetic
retinopathy severity allowing us to take better
care of our patients with diabetic eye disease,”
Boyer concluded.
David Boyer, MD
E: vitdoc@aol.com

Boyer is a consultant to Regeneron, Opthea,
Oxurion, and Genentech.
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Wilmer:

In a League of our Own
At Wilmer Eye Institute, our patients benefit from practices informed by a century of
unmatched excellence in ophthalmology. We serve hundreds of thousands of patients
each year, with needs ranging from routine eye care to the most complex conditions.
We know that great clinical care is driven by great research.. With a deep bench and
world-class talent, our trailblazing teams of researchers and clinicians are advancing the
field and shaping the next generation of ophthalmology leaders.
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Technology helps ophthalmologists
get a better handle on IOP control
Procedures result in temporary pressure spikes later than expected
By Lynda Charters;
Reviewed by Jed Lusthaus, MBBS, MPH,
FRANZCO

Contrary to what one might expect, the highest IOP spikes can occur 1 week after implantation of the iStent inject device (Glaukos) via
trabecular bypass surgery, not on postoperative day 1.
In addition, investigators have found that
hemoglobin video imaging (HVI) may enhance
our understanding of IOP control and aqueous
outflow after trabecular bypass surgery with
implantation of iStent Inject, Jed Lusthaus, a
glaucoma pecialist and clinical researcher at
Sydney Eye Hospital and The University of
Sydney, told Ophthalmology Times®.
The ocular response to trabecular bypass surgery can vary greatly, from unpredictable IOP
reductions to sharp IOP elevations, anywhere

between 1 day and 2 weeks postoperatively.
However, Lusthaus cautioned that sudden
IOP spikes after trabecular bypass surgery can
pose safety concerns, especially in cases of
advanced glaucoma. On the other hand, such
events allow surgeons to study the pathophysiologic response of the aqueous outflow system.

Cohort study of patients diagnosed
with open-angle glaucoma

Lusthaus and his team conducted a study of
the short-term IOP fluctuations in 105 consecutive eyes during the 4 weeks after surgery.
Twenty patients underwent HVI preoperatively to assess changes in aqueous outflow,
and another 5 eyes underwent HVI after cataract extraction and intraocular lens implantation. One nasal vein and 1 temporal aqueous
vein were the imaging targets for aqueous
outflow analysis.
All patients were evaluated
preoperatively, on postoperative
day 1, and at postoperative weeks
1 and 4.
The results indicated that IOP
peaked 1 week after stent implantation and stabilized by week 4 (P
< 0.0001). Greater than 30% IOP
elevations from baseline occurred
in 13% of the patients.
The evaluation at week 1
showed that 46.7% of patients had
more than a 30% IOP increase at
week 1 compared with day 1.
The aqueous outflow, representAn example of hemoglobin video imaging
ed by aqueous column cross-secshowing improved aqueous outflow 4 weeks
tional area, showed inconsisafter trabecular bypass surgery with iStent
inject. An aqueous column becomes clearly
tent responses on imaging
visible postoperatively, and the black arrow
of targeted veins after
demonstrates the direction of flow.
trabecular bypass surgery;
(Image courtesy of Jed Lusthaus, MBBS, MPH, FRANZCO)
however, the eyes with the
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"Understanding the significance of
different aqueous outflow responses
to trabecular bypass surgery may
advance our understanding of
glaucoma pathophysiology and improve
perioperative decision-making."
lowest outflow preoperatively experienced an
increase at week 4.
Three outflow patterns were observed: recovered and improved laminar flow, in which
2 of 10 eyes had an IOP spike; preoperative
laminar flow with a reduced or lost aqueous
column at weeks 1 and 4, in which 3 of 6
eyes had an IOP spike; and redirected flow
into adjacent vessels at week 1, in which 3 of
4 eyes developed an IOP spike.
Based on these results, investigators recommended that the IOP be monitored more
frequently after trabecular bypass surgery
and that prophylaxis should be considered
in patients with advanced glaucoma. In
addition, they noted that eyes with very low
preoperative aqueous column cross-sectional
areas are likely to have significant blockage
of the trabecular meshwork and may benefit
from trabecular bypass surgery.
“Understanding the significance of different
aqueous outflow responses to trabecular bypass surgery may advance our understanding
of glaucoma pathophysiology and improve
perioperative decision-making,” Lusthaus
concluded.
Jed Lusthaus, MBBS, MPH, FRANZCO
E: jed.lusthaus@sydney.edu.au
The Sydney Eye Hospital Foundation, Glaukos Corporation, and Carl Zeiss Meditec
provided equipment grants for this study.
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Policies pose challenges to
improving lives of patients
with serious eye disorders

Appropriate prioritization of treatment for Medicare patients faces an uphill battle

41%
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for these Medicare patients faces an uphill battle,
As the Medicare population continues to grow
including hurdles in accessing the most approand evolve in tandem with innovations in treatpriate therapies and a policy landscape rife
ments and services for age-related diseases,
with misguided solutions aimed at lowering
major eye disorders are unquestionably an
costs and expenditures related to therapies
area requiring greater attention and resources
without adequate consideration of the value
to ensure patients and providers are adequateScott jones
they provide and the importance of swift
ly supported in their shared journey toward
access to new medicines.
better outcomes and quality of life. With an
The reallocation of resources toward high-volume priincrease in number and age of beneficiaries, the needs
mary care services continues to place downward presspecific to ophthalmology will only continue to grow.
sure on reimbursement for ophthalmology treatments
A recent study of 30 million Medicare beneficiaries
and services in Medicare. In the final 2021 Physician
showed at least 41% of beneficiaries had at least 1 claim
Fee Schedule released in December 2020, the Centers
for age-related macular degeneration (AMD), glaucoma,
for Medicare & Medicaid Services had planned cuts of
cataract, or diabetic retinopathy.1 This analysis did not
6% for ophthalmology. While a positive adjustment was
include beneficiaries enrolled in Medicare Advantage
later incorporated thanks to efforts to educate policy
plans, which, if included, would increase this number
makers regarding the importance of eye therapies, this
significantly. And in addition to the sheer volume of
is an area under constant review and the importance
patients experiencof advocacy to ensure adequate reimbursement for eye
ing these conditions,
Approximate percentage of
care providers must not be understated.
these diseases have
beneficiaries who had at least
Additionally, many therapies for serious eye condiserious implications
1 claim for AMD, glaucoma,
tions are physician-administered and therefore covered
for quality of patient
cataract, or DR.
under Medicare Part B, where new policies have been
lives. In fact, these
proposed seeking to establish government price setting
4 disorders account for the majority of vision loss and
for medicines. Most recently, the Build Back Better
blindness in the United States.
Act, the budget reconciliation package that passed the
Despite the prevalence and devastating impact of
House in November 2021 and is currently under conthese conditions, appropriate prioritization of treatment
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sideration by the Senate, included
a proposal to allow the federal
government to negotiate the price
of some prescription drugs covered
under Medicare Part B. Under the
prior administration, we also saw
the introduction of proposals like
the Most Favored Nation executive
order, which would have tied the
price of Part B medicines to prices
paid in select countries outside the
United States.
Such policies fail to recognize
not only the value that innovative
treatments offer in improving the
quality of patients' lives but also the
value they provide to the overall
health care system. It is imperative
that we continue to ensure Part B
beneficiaries have access to new, innovative treatments for some of the
most debilitating diseases, including
serious eye disorders.
It cannot be denied that overall
costs to treat these disorders have
grown over the past decade, but
solutions must center on the delicate
balance in bringing new therapies
to market to improve the lives of
patients and ensuring that patients
are able to access these innovations.
Such policies must keep the patient
at the center and recognize the value treatments provide to their lives
and the overall health care system.
Innovative therapies that reduce
the need for costly interventions and
reduce the frequency of health care
system utilization should be seen as
part of the solution instead of oversimplistically as a cost driver.
For example, EyePoint is developing EYP-1901, an investigational,
6-month treatment initially for wet
AMD, a disease that impacts about
15% of the 11 million Americans
with AMD. This therapy, which
combines a bioerodible formulation
of EyePoint’s proprietary Durasert sustained delivery technology
with the tyrosine kinase inhibitor

OphthalmologyTimes.com

vorolanib, has the potential to
reduce the frequency of treatment
for patients who today require
intravitreal injections every month
or 2 to control the disease. This
reduction in treatment burden
represents the potential to benefit
patients, caregivers, providers, and
the overall health care system.
It must be recognized with
so much focus and pressure in
providing new eye therapies to
patients that the attention must not
rest solely on bringing a safe and
effective medicine to market, but
also must include consideration for
how patients are managed. This is
another area where value can be
injected into the overall health care
ecosystem.
For example, as treatment continues to evolve, the increased use
of optical coherence tomography
may enable the use of biomarkers
to ensure that the appropriate
therapy is being selected for the
right patient. When patients are
managed appropriately, so, too, are
the finite resources being utilized
toward their care.
However, just as so many in
health care are focusing on new
ways to ensure the right patient is
receiving the appropriate medicine
at a value to the overall system, a
concerning trend holds the potential
to negatively impact the availability
of appropriate therapies for patients.
Step therapy, a utilization management tool that allows plans to require an enrollee try a different, less
expensive drug that treats the same
condition before the plan will cover
a more expensive drug, is currently
being leveraged in Medicare Advantage for Part B-covered drugs.
While step therapy has been
utilized in primary care for decades, there must be a recognition
that specialty therapies are not
interchangeable, and undermining
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physician choice can have very
real consequences for patient care.
In the field of ophthalmology in
particular, ensuring a patient is well
maintained can have a long-lasting
impact on saving their vision. This
is not an area of treatment where
insurers can afford take chances
on patient care in hopes of gaining
efficiencies, and it is absolutely an
area biopharmaceutical companies
are watching closely as we seek to
bring forward new therapies.
Whether it be efforts to divert
Medicare resources from ophthalmology, an increase in the use of
step therapy in Medicare Advantage,
or policies aimed at reducing prices
in Part B, EyePoint is keenly following trends and developments in the
policy space as it seeks to bring new
therapies to patients and providers.
With medicines like EYP-1901 several years out from the market, it is
imperative that we continue to stay
engaged in ensuring that providers
are adequately reimbursed in treating patients with serious eye disorders and patients can access new
therapies that have the potential
to improve their lives and the lives
of those who care for them. This is
a battleground we willingly enter because when we fight for innovation,
we know we are ultimately fighting
for the sight of patients.
Scott Jones
P: 617-926-5050

Jones is the chief commercial officer of
EyePoint Pharmaceuticals. With a background in developing commercial and
growth strategy, Jones brings significant
experience commercializing drugs and
devices globally.
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(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%)
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3 ( 1%)
1 ( 1%)
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1 ( 1%)
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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%)
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1 ( 1%)
Arthralgia
5 ( 2%)
1 ( 1%)
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Table 2:

Summary of Elevated IOP Related Adverse Reactions
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Sham
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from Baseline
IOP elevation > 30 mmHg
28 (12%)
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39 (41%)
Any surgical intervention
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2 (2%)
for elevated IOP
Figure 1: Mean IOP During the Studies
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EYECON 2022:

LET THE COUNTDOWN BEGIN
Cochairs Peter J. McDonnell, MD, and Oluwatosin U. Smith,
MD, anticipate what this year’s conference agenda will
mean for ophthalmologists and their practices
By Sheryl Stevenson

In December, Ophthalmology Times® EyeCon 2022 will gather the nation’s leading
ophthalmologists to share new data and
practical strategies that clinicians can apply
to their patients. The conference will take
place December 16-17 at the JW Marriott
Marco Island Beach Resort in Florida.
Cochairs Peter J. McDonnell, MD, director
of the Wilmer Eye Institute at The Johns
Hopkins University School of Medicine in
Baltimore, Maryland, and Oluwatosin U.
Smith, MD, of Glaucoma Associates of Texas
in Dallas recently spoke with Ophthalmology Times®’ Group Editorial Director Sheryl
Stevenson on what they’re looking forward
to at this year’s EyeCon 2022.

DesiDrew Photography @stock.adobe.com

Note: This transcript has been edited lightly
for clarity.

Q:

What excites you about this
year’s EyeCon meeting being
held in person?

McDonnell: The quality and the level of
interaction is so much better with an in-person meeting like this.
Smith: When I think about meetings, in
general, the big difference between in-person
and virtual [conferences] to me is talking to
people in the hallway. I am super excited that
we’re going to be there in person.

Q:

With Marco Island, Florida,
as the setting, can attendees
bring their families?

McDonnell: It’s not warm in Baltimore in
December. It’ll be great to be in this lovely

Q:

What is the benefit of information
sharing between faculty and
attendees in a smaller-scale conference?

McDonnell: I find a meeting like this to be less
formal and less overwhelming in size compared
with some of the other meetings like ARVO [Association for Research in Vision and Ophthalmology]
and the AAO [American Academy of Ophthalmology] and a chance to interact and get the straight
scoop with the experts in the field.
Smith: There is also the opportunity to take what
you have learned—practical information—back to
the office come Monday morning or the first of the
year.

Q:

How will the clinical updates and
technologies highlighted in the
sessions help ophthalmologists in their
daily practices?

McDonnell: A lot of new treatments are opportunities to build one’s practice. This will be hopefully another helpful aspect of the information that
we’ll be discussing at Marco Island.
Smith: We know that continuously there are costs
and you must somehow figure out ways to expand
the practice to make up revenue. These are some
interesting ways that people can think about in
general practice or otherwise of expanding practice
scope.

To register for or learn more
about Ophthalmology Times®
EyeCon 2022, scan QR code:

For the complete interview, scan QR code.

OphthalmologyTimes.com

setting. Ophthalmologists love to learn. They want
to be at meetings but they often feel guilty about
leaving their families at home. This will be one
of those places where you bring your family here
and you’ll be the hero.
Smith: It is unique that your children or your
family members have that opportunity to see you
in that kind of environment where you are in a
meeting.
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Remote monitoring device detects
AMD progression
The patients surveyed say handheld tool was comfortable, easy to use
By Lynda Charters;
Reviewed by Angela Christine
Yim, BA; and Yannis Mantas
Paulus, MD, FACS

A handheld, standalone device provides easy,
fast, and comfortable remote monitoring for patients with dry age-related macular degeneration
(AMD), according to Angela Yim, BA; and Yannis
Mantas Paulus, MD, FACS. Yim is a student at
the University of Michigan Medical School in Ann
Arbor. Paulus is the Helmut F. Stern Career Development Professor of Ophthalmology and Visual
Sciences and an associate professor in the Department of Ophthalmology and Visual Sciences and
Biomedical Engineering at University of Michigan
Health Kellogg Eye Center. The investigators tested the device in a clinical setting.

Cross-sectional study of device use

(top) Prototype device.
(bottom) An image appearing
on the screen.
(Images courtesy of Agela Yim, BA)
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The patients with AMD who were 50 years or
older participated in a trial of the device at the
Kellogg Eye Center outpatient retina clinic following Investigational Review Board approval by the
University of Michigan.
After using the device, patients completed a device survey and the System Usability Scale survey.
The primary outcome was the testing duration,
and the secondary outcome was the patient-reported usability and comfort while engaged with
the device, the investigators said.
Thirty-one patients (mean age, 77.4 years)
completed the study and 1 patient withdrew after completing the study. The
patients were evenly divided by gender
(50% men, 50% women).
Yim reported that the mean total testing
time was just above 2 minutes (126 seconds with a standard deviation [SD] of 56
seconds) and the mean System Usability
Scale score was 77.7 (SD, 11.9), indicating
the device had easy usability.
The vast majority of the patients, 97%,
reported that both the time required to use the
device and the ease of use of the device were
acceptable; 90% of patients said the device was
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"This novel, handheld device using
shape discrimination hyperactuity is
comfortable, easy, and quick to use,
requiring only 2 minutes in this clinical
validation among dry AMD patients."
comfortable to use.
Based on the surveys, this device seems to have
a promising future for home monitoring of AMD.
The investigators believe that the usability
demonstrated by the device supports further clinical trials to demonstrate the reliable detection of
AMD progression.
AMD is a leading cause of blindness in the
world, Paulus said, noting that the majority of
vision loss occurs at the transition from dry to
wet AMD. Timely identification of this transition
is critical to initiate anti-VEGF treatment.
“This novel, handheld device using shape
discrimination hyperacuity is comfortable, easy,
and quick to use, requiring only 2 minutes in
this clinical validation among dry AMD patients.”
Paulus concluded.
Angela Yim, BA
E: ayim@med.umich.edu

Yim has no financial interest in this technology.
She is a medical student at the University of Michigan Medical School.

Yannis Mantas Paulus, MD
E: ypaulus@med.umich.edu

Paulus is an inventor on a submitted University
of Michigan patent application (42904767) titled
“Apparatus for testing age-related macular degeneration and method of using the same.”
He is the Helmut F. Stern Career Development
Professor of Ophthalmology and Visual Sciences and an
associate professor in the Department of Ophthalmology
and Visual Sciences and Biomedical Engineering at Kellogg Eye Center, University of Michigan Health, Ann Arbor.
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SBL-3 multifocal IOL offers
exceptional vision at all distances
Study finds the lens performed well, provides positive outcomes in patients
By Lynda Charters;
Reviewed by Y. Ralph Chu, MD

The Lenstec SBL-3 multifocal intraocular lens
(IOL) achieved best-corrected distance visual
acuity (BCDVA) and uncorrected distance VA
(UCDVA) levels that were comparable to those
achieved with a control IOL and achieved
substantially better uncorrected near VA
(UCNVA) and distance-corrected near VA
(DCNVA), according to Y. Ralph Chu, an ophthalmologist in private practice in Bloomington, Minnesota.

SBL-3 clinical study
The SBL-3 ClearView clinical study, an FDA
investigational device exemption clinical
trial conducted at 18 sites across the US, is
a prospective, subject-masked, randomized,
two-arm study. The participants included 340
subjects in which the SBL-3 IOL was implanted in both eyes and 170 subjects in which a
control IOL was implanted in both eyes. The
patients were followed at regular intervals:
1 day, 1 to 2 weeks, 1 to 2 months, 4 to 6
months, and 1 year following implantation.

Refractive results at all distances
at 1 year
Chu reported the binocular data collected
from the 18 clinical sites. A total of 313
patients who received the SBL-3 and 161 patients who received the control IOL completed the 1-year examination.
At the 1-year time point, the binocular
UCDVA showed that 57.8% and 71.4% of the
SBL-3 implanted patients and the control
patients achieved 20/20 vision or better, and
the respective BCDVA levels were 83.8% and
95.1%, achieving 20/20 vision or better.
The respective percentages of UCNVA were
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CONCLUSIONS

• The Lenstec ClearView MIOL has UCDVA,
BCDVA comparable with the control IOL
• The Lenstec ClearView MIOL is significantly better than the
control for UCNVA and DCNVA
• The Lenstec ClearView MIOL is considerably better than the
control for UCIVA and DCIVA
• The Lenstec ClearView MIOL Defocus Curve demonstrates
excellent functional vision at a distance, intermediate and near
Key points for the SLB-3 multifocal IOL. (Data and image courtesy of Y. Ralph Chu, MD)

40.3% and 0.0%, and for the DCNVA, 33.9%
and 0.0%.
The respective percentages of uncorrected
intermediate VA (UCIVA) levels were 48.9%
and 7.5%, and those of the distance-corrected
near VA (DCIVA) were 43.8% and 5.0%.
Using a scale of 1 to 5 at the 1-year examination, fewer patients with the SBL-3 IOL
implant reported needing vision correction at
all distances compared with the controls, ie,
1.26 vs 1.59 for distance vision, 1.27 vs 3.01
for intermediate vision, and 1.33 vs 3.74
for near vision. On the scale, 1 indicated never; 2, some of the time; 3, about
half the time; 4, most of the time; and
5, all of the time.
The lens under study performed well at
all distances. The UCDVA and BCDVA were
comparable to the VA achieved with the
control IOL. The UCNVA and DCNVA were
significantly better than the levels achieved
with the control IOL, and the SBL-3 provided
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considerably better UCIVA and DCIVA compared with the control. In addition, the SBL-3
defocus curve showed excellent functional
vision at all distances, Chu said.
“From our early clinical experience,
patients are subjectively very satisfied with
their range and quality of vision,” Chu said.
“There have been no increased reports of
dysphotopsias compared to other available
multifocal presbyopia-correcting IOLs.”
Y. Ralph Chu, MD
E: yrchu@chuvision.com

Chu is founder and CEO of Chu Vision
Institute in Bloomington, Minnesota, and
is a consultant to numerous manufacturers
of IOLs. He is a paid investigator for the SBL-3
clinical study.
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Medical device regulation:
Addressing lack of control

Oversight necessary to protect surgeons and the patients that they treat
By José Carlos Pastor Jimeno, MD, PhD

the safety of medical devices. Ophthalmologists have been affected by this
scandal since 2013, when cases of
Clinicians worldwide have witnessed
acute toxicity began to appear in
the development of numerous devpatients undergoing uncomplicated
astating adverse events in patients
intraocular surgery, resulting in
that are the results of chemicals used
in medical devices. Until recently,
José Carlos Pastor hundreds of cases of irreversible
blindness worldwide.
the industry has not been forced to
Jimeno, MD, PhD
The involved companies initially
address the causes of these blinding
denied the evidence. Meroctane, a product
events, but that is changing.
from a Turkish company, had no record of
In light of these events, the European
these problems.
Commission for Medical Devices issued a new
In addition, they did nothing to investigate
regulation on May 26, 2021. This new Europethem. Some years ago, we discovered the
an Union Medical Device Regulation (EU MDR
cause of the toxicity.2
No. 2017/745) and In-Vitro Diagnostic Devices
Regulation are the first major changes to the EU
In 2015, 120 cases of blindness because of a
medical device regulatory environment in over
perfluorooctane (AlaOcta) toxicity were record20 years. Companies are concerned about the
ed in Spain. The first reaction of the comparepercussions of MDR on the way they commerny’s CEO was to deny possible responsibility
cialize products. The controls over safety, before
for the product and declare in the media that
and after launching a product on the market,
problems could be the result of a misuse of
have become very strict, forcing companies to
the product by Spanish ophthalmologists.3 Our
invest in clinical research and data collection.
chemists carried out analyses that revealed
Many companies located outside the EU experience great difficulty in accessing the European
1
market through CE marking.
This new regulation is not the result of
chance or the whim of some legislators, but
rather a response to the long experience with
the lack of control over medical devices that
has caused millions of problems and has been
publicly denounced.1

Pinpointing the problems
A Dutch investigative journalist convinced
some regulatory bodies responsible for assessing devices to investigate the safety of mesh
netting used to make bags to hold mandarin
oranges that was also being used as a surgical
mesh. This caused controversy and called into
question the European system for monitoring
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contamination by highly toxic products and
that the biologic tests used to test the commercial product, despite complying with the
standards of the International Organization for
Standardization, were inadequate for detecting
the toxicity of the perfluorocarbon liquids.4
Following this, a campaign was unleashed
by a lobby for these companies that attempted to launch the idea to the chemical and
ophthalmological congresses that this was
“a Spanish problem.” This was an attempt
to defend the CEO’s reputation above the
interests of patients and ophthalmologists.
The company that manufactured the product
had received an award for innovation from the
German Lander, where it is located.5
This uncooperative behavior also occurred
with some large companies in northern Europe. When these companies were notified of
cases of toxicity due to silicone oil, they issued
a limited response, indicating the toxicity
likely developed in “isolated” cases and that it
was a local problem, rather than providing imFIGURE 1.

Acute case
of retinal
toxicity after
uncomplicated
retinal
detachment
surgery. The
image was
obtained 1 week
postop. The
posterior pole
is covered with
hemorrhages and
the optic nerve
head seems
pale. The visual
acuity is light
perception.
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with adequate biologic tests to ensure the final
product is completely safe.10,11

2

The work continues

FIGURE 2. Image 1 month after surgery shows area of retinal and choroidal atrophy
covers posterior pole of eye (right). There is optic nerve atrophy. Vision is no light
perception. Left eye normal. (Images courtesy of José Carlos Pastor Jimeno, MD, PhD)

mediate help to relieve the enormous pressure
ophthalmologists were facing with unexpected situations that were difficult to explain to
patients and their families.
In Spain, one of our colleagues operated on
an 8-year-old girl with Marfan syndrome with
bilateral detachments, resulting in irreversible
blindness. This ophthalmologist debated for
months about the possibility of leaving the
profession, and everyone can imagine the
effects on the family and patient.
These problems have not been limited to
perfluorocarbon liquids, having occurred
with a long list of other medical devices such
as IOLs, internal limiting membrane stains,
viscoelastic agents, and others.6 Most of these
products were permitted to enter the market
with an inadequate scientific basis and without adequate production, safety controls, and
monitoring.
The previously mentioned German company produced other products that also caused
toxicity and eventually went bankrupt.7 As
a result, the economic compensation to the
affected patients was paid from the public
funds of the different countries. This problem
is also addressed by the MDR, in that companies must demonstrate sufficient insurance
coverage to avoid these problems.
In 2016, new cases appeared that were related to a product that contained a mixture of
perfluorohexyloctane and perfluorooctane and
was manufactured by Biotech Vision Care Pvt
Ltd, a company in India. In this specific case,
the company ignored our request for informa-
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tion and collaboration, despite the information
already generated by this topic. Regardless,
we analyzed the substance and published our
results.8 Finally, new publications appeared
that reported cases of blindness by perfluorocarbon liquids in other countries9 that refuted
the notion that this was characteristic of Spain.
Until 2020, sporadic cases resulting from
different products have led to the issuance of
several health alerts by the Spanish Agency of
Medicines and Medical Devices. The last cases
were caused by a reasonably purified product
(an Italian silicone oil), but we identified toxic
substances in it that most likely originated
either from the container material or cap.
Despite these discoveries, the problems persist with some medical devices. Recent cases
of unexplained vision loss have been identified
after the withdrawal of silicone oil that is used
during treatment of retinal detachments. This
possible complication is not included in the
information about commercialized products
or in the informed consent forms signed by
patients. Lawsuits have already been filed.
To add more confusion, some industry-supported chemists suggested that inadequate purification—in this case, measured as a percentage of low molecular weight components—is
the “bad guy” in all problems with silicone oil.
This simplistic idea is controversial. It is clear
that the purer a substance is, the less likely it
is to be toxic. However, perfect chemical purity
does not seem achievable in the industry that
manufactures medical devices, so it seems
reasonable to complement chemical analysis
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Meanwhile, scientific societies, such as the
European Society of Retina Specialists, have
created working groups to improve our knowledge about the safety of the products we use
with our patients on a daily basis.
It would be beneficial if the lobbies for these
companies in this sector changed its objective
to collaborate with clinicians to reduce the
impact of these situations and improve the
ability of companies to provide support to
surgeons who suffer these traumatic experiences in front of their patients, who are the
real victims.
José Carlos Pastor Jimeno, MD, PhD
E: pastor@ioba.med.uva.es

Pastor is as emeritus professor and founder of
Instituto Universitario de Oftalmobiología Aplicada,
University of Valladolid in Spain. He has no financial
interest in any product mentioned.
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Visual outcomes
after secondary
IOL implantation
in aphakic children

Patients who do not undergo second
procedure are more likely to develop glaucoma

Aphakic children who underwent a previous
procedure to remove a nontraumatic cataract
and then underwent a secondary intraocular
lens (IOL) surgery had minimal complications associated with the secondary IOL
implantation. However, the children who had
the initial surgery and did not undergo IOL
implantation had a higher risk of glaucoma,
according to Serena Wang, MD, of the Department of Ophthalmology, University of Texas,
Southwestern Medical Center, Dallas.
Wang presented the results of this study on
behalf of the Pediatric Eye Disease Investigator Group at the recent American Academy
of Ophthalmology 2022 annual meeting in
Chicago.

Study cohort
Wang, the lead study author, and colleagues
sought to establish the incidence rates of
complications and the refractive errors and
visual outcomes in this population of children
undergoing secondary IOL implantation.
The study included patients who were
younger than 13 years of age and had no history of a nontraumatic cataract or glaucoma.
The primary outcomes after secondary IOL
implantation were the spherical equivalent
refractive error (SERE) and the visual acuity
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(VA) at 5 years of age and the cumulative risk
of complications at 3 years, Wang explained.
According to Wang, 80 aphakic patients
(108 eyes) were included in the study; 60
eyes were those of patients who had bilateral
cataracts and 48 were eyes of those who had
unilateral cataracts.
Moreover, the primary lens surgeries had
been performed at a median patient age of 2
months and the secondary IOL surgery at a
median age of 2.4 years. The 5-year follow-up
after lensectomy was at a median of 2.5 years
after the secondary IOL surgery. The refractive error, VA, and cumulative incidence of
complications were assessed at the 5-year
follow-up evaluation.
The authors reported that the median
SERE was +0.50 diopter (D) IQR, −2.38 to
+2.94 D in those with bilateral cataracts)
and +0.06 D (IQR, −2.25 to +0.75 D in those
with unilateral cataracts). The median VA
was 20/63 (IQR, 20/50-20/100 in those with
bilateral cataracts) and 20/400 (IQR, 20/16020/800 in those with unilateral cataracts).

Complications reported
The most frequent complications within 3
years after secondary IOL implantation were
glaucoma in 15% and 9% of those with bilateral and unilateral cataracts, respectively,
and glaucoma-related adverse events in 17%
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The findings of the low level of
hyperopia seen at a median age of 5.1
years of age suggested that patients
will become myopic as they get older.
and 12%, respectively.
At a median age of 2.4 years, minimal
complications developed in association with
secondary IOL implantation. The investigators pointed out that eyes that were aphakic
following lensectomy and those that underwent implantation of a secondary IOL
have an ongoing risk of development of new
glaucoma-related adverse events by 3 years
of age.
The finding of the low level of hyperopia
seen at a median of 5.1 years of age suggested that patients will become myopic as they
get older.
The authors advised that future studies be
undertaken to determine the ideal targeted
level of hyperopic refractive error based on
the patients’ age at the time of the secondary
IOL implantation.
Serena Wang, MD
E: serena.wang@southwestern.edu

Wang is a professor of ophthalmology at the
University of Texas, Southwestern Medical Center,
Dallas. She has no financial disclosures related to
the content of this report.
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Study examines potential options
for dropless cataract surgery
Investigators link with a postoperative prolonged steroid response

Dropless cataract surgery is gaining in
popularity with anterior segment surgeons to
ease the treatment burden following cataract
surgery, but it is associated with a greater incidence and longer duration of postoperative
steroid response.
Annie Mao Wu, MD, and colleagues from
the Department of Ophthalmology, Massachusetts Eye and Ear, Harvard Medical School,
Boston, assessed the risks of that prolonged
steroid response developing.
The investigators retrospectively reviewed
consecutive cataract surgeries performed
from January 1, 2020, to September 30,
2021, to identify steroid responses in these
patients. A steroid response was defined as
an IOP that was 50% higher than the baseline
levels or an IOP that exceeded 24 mm Hg
following cataract surgery excluding the first
72 hours after the surgery.

The patients who underwent dropless
cataract surgery were treated with 2 mg to 40
mg of subconjunctival triamcinolone at the
end of surgery and those in the conventional
group instilled topical prednisolone in the
postoperative period.

Analysis of cataract surgeries
During the study period, 368 cataract surgeries were reviewed, of which 150 were dropless cases and the remaining 218 cases were
performed conventionally. A steroid response
developed in 26 cases, 15 in the dropless
cases, and 11 in the conventional cases, Wu
reported.
The mean patient ages at the time of surgery differed significantly between the groups
(69.9 years vs 66.5 years in the dropless and
conventional groups, respectively; P =.004).
The analysis indicated that the dropless
cataract surgery was associated with a significantly longer duration of a steroid response
(P = .008). In 9 eyes in the dropless group,
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the steroid response lasted 30 days or longer
compared with that same response in the
conventional group.
Univariate (P = .0002) and multivariate (P
< .001) analyses also found that a history of a
glaucoma diagnosis also predicted a steroid response, as did the dropless procedure (P = .046).
Patient age at the time of surgery, axial
length, baseline IOP, and suspected glaucoma
were not significant risk factors in the development of a steroid response.
A 70-year-old male patient who was highly
myopic and had undergone bilateral LASIK
underwent emergency bilateral trabeculectomies to bring the IOP under control. The IOPs
following cataract surgery were 23 to 38 mm
Hg in the right eye and 21 to 36 mm Hg in the
left eye and remained uncontrolled despite
medication.
Annie Mao Wu, MD
E: annie.wu09@gmail.com

Dr. Wu has no financial interest in this subject matter.

Most patients with retinitis pigmentosa
(RP) who underwent cataract surgery
had significant improvements in the
best-corrected visual acuity (BCVA),
according to research by Xuan-ThanhAn Nguyen, MD, and colleagues at the
Department of Ophthalmology, Leiden
University Medical Center, Leiden, The
Netherlands.
Thity-nine percent of patients (87
of 225 patients) achieved “marked”
improvements in the postoperative
vision, defined as a change in BCVA of
0.3 logMAR or greater. Patients with
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moderate visual impairment or worse
had increased odds of this marked
improvement.
Investigators said future studies
should include spectral-domain imaging
and patient-reported outcome measures, which may be important parameters for evaluating visual outcomes.

SCAN TO
READ MORE
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The emerging biosimilars:
Highlights on use in retinal diseases

Regulatory process builds confidence that product is a safe and effective option
By Lynda Charters; Reviewed by Carl
Regillo, MD, FACS, FASRS; and Jennifer Lim, MD, FARVO, FASCRS

Retina specialists, Carl Regillo, MD,
FACS, FASRS, and Jennifer Lim, MD,
FARVO, FASRS, provide insights into
biosimilars, overcoming barriers to
biosimilar uptake, and the impact of
biosimilars on retinal eye disorders.

Pharmaceuticals) tested in clinical trials,
the drugs over time are not necessarily
identical to what is being used now
because these processes change.

Biosimilars in ophthalmology

Oncologists and rheumatologists have
been using biosimilars for a while and
they were readily adopted. However,
there is a learning curve for ophthalmologists.
Differentiating biosimilars
Lim reported that after familiarizing
from reference drugs
herself with the drugs and their deBiosimilars are drugs produced by
velopment, she feels comfortable after
biologic living cells. They differ from
evaluating the equivalence and safety
a generic drug created by following a
Jennifer Lim, MD,
studies. In addition, the FDA requires
“recipe” to create the same structure,
FARVO, FASCRS
careful reporting and adherence to
Lim said.
the standards.
To obtain the same effect as a conventional
Moreover, Lim advised retina specialists to
drug, the biosimilar has to be reverse-engiread about biosimilars and educate their peers
neered and a process can take decades, but the
regarding comfort using the drugs.
path to FDA approval is faster than for conventional drugs: only 1 equivalency study to the
reference drug and a phase 3 clinical trial are
Clinical trials
required, she explained.
The FDA approval of SB11 (Byooviz; SamOne biosimilar for ranibizumab (Lucentis;
sung Bioepis and Biogen) for neovascular
Genentech), the reference drug, has been apage-related macular degeneration (AMD) was
proved for use in ophthalmology.
based on changes in the best-corrected visual
The FDA holds biosimilars to a high bar
acuity and central subfield thickness at 8
regarding purity, safety, and efficacy. The drugs
weeks compared with the reference drug,
will be scrutinized for development of intraocwhich were similar. Drug-antibody testing
ular inflammation and other side effects. The
also showed no significant difference between
biosimilars are evaluated for the side effects
the 2 products.
being reported and compared to the reference
The major clinical trials also showed very
drug and to ascertain that the adverse effects
low rates of intraocular inflammation, 0.9% for
caused by the reference drug are not attributed
SB11 vs 0% for ranibizumab, Lim explained.
to the biosimilar or vice versa because the
A second biosimilar in a phase 3 equivanames are similar.
lency study is headed toward approval. The
An interesting aspect of biosimilars, Regillo
COLUMBUS-AMD study of FYB201 (Ranivisio;
noted, is that they can evolve over time because
Bioeq) compared to ranibizumab, the referthey are created from living cells. Similar to
ence drug, found no significant differences in
ranibizumab and aflibercept (Eylea; Regeneron
vision/central subfield changes.

OphthalmologyTimes.com

Carl Regillo, MD,
FACS, FASRS
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Lim advised against ophthalmic use of biosimilars approved for systemic use. A biosimilar
for bevacizumab (Avastin; Genentech) is available, but the excipients differ and the drug was
never tested in the eye. Without proper testing,
the experience in the eye could be disastrous.
“The FDA standards for product safety and
purity when used intravenously or systemically
differ from that for the eye,” Regillo explained.
“What may be tolerated intravenously may
not be in the eye. The American Academy of
Ophthalmology issued a statement not to use a
bevacizumab biosimilar designed for systemic
administration in the eye.”
Another biosimilar distinction is that once a
drug has proven equivalency to the reference
drug, it then gains the indications that the reference drug has, ie, SB11 has proven equivalency
to ranibizumab 0.5 mg and in addition to neovascular AMD can treat retinal vein occlusion
and myopic choroidal neovascularization, but
not diabetes because ranibizumab 0.3 mg was
approved for diabetes in the US.

Practical Implications of Increased
Biosimilars Use
An upside to using biosimilars is the potential
cost savings of 10% to 20%.
In addition, the biosimilar is approved for
common indications and therefore used often.
With the introduction of other biosimilars that
are shown to be equivalent, the prices may
decrease.
Lim and Regillo both pointed out that patient
acceptance of biosimilars will take time as
the equivalency and safety are reinforced and
prices decrease.
The landscape will change but the uptake
will be slow initially as patients and physicians become comfortable. Patient education
Continues on page 44 : Biosimilars
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Monitor keratoconus progression
after cross-linking treatment

A successful postprocedure outcome demands both corneal and contact lens expertise
By Florencia Yeh, OD, FAAO, FSLS;
and Robert Fintelmann, MD, FACS

A 35-year-old man with keratoconus (KC)
was referred to Midwestern University Eye
Institute in Glendale, Arizona, in September
2018 for a scleral lens fit in both eyes. Both
eyes had recently undergone epithelial (epi)on corneal collagen cross-linking at another
clinic with an unapproved riboflavin solution
and unapproved cross-linking device.
Although the patient, who is a pharmacist,
was aware an FDA-approved cross-linking
procedure was available, he had chosen what
he believed would be a more comfortable
procedure. However, he then experienced
significant pain and discomfort from the
epi-on procedure.
By February 2020, we determined his
condition was still progressing despite the
unapproved experimental cross-linking treatment and recommended epi-off cross-linking
treatment. However, because of the pain he
experienced during the epi-on procedure, he
was reluctant to undergo cross-linking again.
He declined to proceed and was scheduled
for a follow-up appointment 6 months later.
Unfortunately, he didn’t return until nearly 1
year later.
By January 2021, there was topographic

BIOSIMILARS
( Continued from page 43 )

is a key factor.
Lim and Regillo also expressed confidence
about the technology’s future .
“The regulatory process is significantly
stringent to provide confidence that biosimilars
are equivalent to reference drugs,” she said. “My
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steepening and a concerning amount of KC
progression in the right eye (Figure 1). Although the patient could still see with visual
acuity of 20/20-3 through the scleral lens, he
was having trouble reading the fine print on
medicine bottles.
Concern about his ability to continue working as a pharmacist made him more willing
to consider cross-linking. We expressed the
importance of halting further progression
and reassured him that any discomfort might
experience could be managed.
In May 2021, he underwent the FDA-approved iLink epi-off cross-linking procedure
on the right eye. This technology has been
proven safe and effective in clinical trials1,2
and real-world settings.3
After the procedure, he was given comfort
drops of 0.25% proparacaine every 15 minutes as needed for pain for the first 48 hours
and autologous serum tears to accelerate
healing. Although patient comfort is touted as
an advantage of the epi-on procedure, recent
contralateral eye study results found it is less
comfortable than epi-off treatment.4 That was
the case for this patient as well, because he
reported minimal pain after undergoing the
epi-off treatment.
Two months after the patient received

take-home message to physicians: The data are
strong and reasonable that this biosimilar drug is
equivalent to the reference product.”
Moreover, Regillo added that the process helps
to build confidence that the product is good and
can be used safely.
“Biosimilars have been around for some time
and there’s a good mechanism in place to prove
equivalency and for proper surveillance of the
products in practice,” Regillo concluded.
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treatment with iLink, there was some
additional steepening (Figure 2). This is an
expected change in the early postoperative
phase following the procedure; changes in
keratometry, pachymetry, and vision in the
early postprocedure period should not be
mistaken for progression.
As the cornea stabilizes and the epithelium undergoes remodeling during the initial
months, changes are common and not an indication of treatment failure. This is why the
measurements taken 1 year after cross-linking become the new baseline.
This patient was able to return to his
habitual scleral lens 1 week after treatment,
providing him with immediate functional
vision. Minor adjustments to the fit were
made several weeks after that. One year after
the procedure, the patient was very happy,
reporting his vision as “10 out of 10” with
scleral lenses. The changes that occurred between 2018 and 2021 could not be reversed,
but corneal stability seems to have been
achieved at 1 year (Figure 3).

Lessons learned
Continued KC progression in patients in their
mid- to late 30s—especially after cross-linking—is less common than in patients in their

Carl Regillo, MD, FACS, FASRS
E: cregillo@aol.com

Regillo is chief of the retina service at Wills Eye
Hospital and professor of ophthalmology, Thomas
Jefferson University, Philadelphia, Pennsylvania. He
has no financial disclosures related to this content.

Jennifer Lim, MD, FARVO, FASRS
E: jennylim@uic.edu

Lim is chair in ophthalmology for research in the
aging eye, and director, retina service, University of
Illinois Chicago. She has no financial disclosures
related to this content.
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teens and 20s, but it does occur.5 In fact, we
have treated patients aged 65 years with
documented KC progression. It is impossible
to know whether the progression in the case
described here occurred because the original epi-on procedure provided insufficient
corneal stability or whether the condition
would have progressed even with an epi-off
procedure, as it does for a small percentage
of patients.
Most study findings have shown results of
current epi-on protocols are inferior to those
achieved with the epi-off or Dresden protocol
approved in the United States.6-8 In any case,
it is important to continue to monitor patients
for KC progression after cross-linking, regardless of age.
Vision rehabilitation with a skilled contact
lens specialist after the procedure is also very
important. Surgeons tend to focus on the
cross-linking itself, but for patients who are
school aged or working, visual function is an
essential part of a successful outcome.
Our typical protocol is that established
scleral lens wearers can resume wear 1 week
after cross-linking. A scleral lens will vault
over the cornea and help protect it during
healing. Those patients who wear soft or
gas-permeable lenses that touch the cornea should wait longer before reinitiating
habitual lens wear. Patients may need a new
contact lens fit as early as 1 to 3 months after
the procedure, when the cornea has fully

stabilized, because their vision and/or fit may
have changed.
Finally, management of KC and cross-linking presents excellent opportunities for
interdisciplinary and collaborative care. The
corneal specialist and contact lens specialist
each brings specific knowledge and skills
to help patients achieve the best possible
clinical outcomes.
Contemporary scleral lenses work so well
that stable vision in them cannot necessarily
be taken as a sign that KC progression has
stopped. Determination of KC progression
requires advanced imaging. There are many
different types, sizes, and fitting approaches with scleral lenses, and these must be
carefully tailored to the patient for optimal
results. With ongoing collaboration and open
lines of communication, it is possible to halt
progression and help patients achieve good
visual function.
Florencia Yeh, OD, FAAO, FSLS
E: fyeh@midwestern.edu

Yeh is an associate professor at Midwestern University Arizona College of Optometry and contact lens
clinical care coordinator at Midwestern University
Eye Institute, both in Glendale.
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Horizon Therapeutics recently announced the presentation of new data
defining molecular patterns in thyroid
eye disease and implicating the role of
insulin-like growth factor-1 (IGF-1) in
patients with low Clinical Activity Score
(CAS).
The study analyzed genome ribonucleic acid (RNA) sequencing and
pathway analysis in orbital tissue from
patients with a CAS of ≥ 3 and patients
with a CAS ≤ 2, as well as five control
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subjects. Though high CAS patients are
often distinguished by activation of immune system pathways, which remain
largely unaffected in low CAS patients,
IGF-1 and its related pathways were
found to be upregulated in both stages
of disease.
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Medicare fee schedule
could have adverse impact
on ophthalmologists
According to the 2023 Physician
Fee Schedule, released recently by
the Centers for Medicare and Medicaid Services (CMS), physicians are
likely to see a 4.4% cut in Medicare
reimbursements, a number that
could increase to as much as 8.4%
when other cuts are added into the
equation.
CMS finalized Medicare payment
rates for hospital outpatient and
ambulatory surgical center (ASC)
services. The Calendar Year (CY)
2023 Hospital Outpatient Prospective Payment System (OPPS) and
ASC Payment System Final Rule is
published annually, according to a
news release.
The new fee schedule will take
effect January 1, 2023, unless Congress intervenes.
In addition, doctors could be
facing a 4% fee reduction because of
PAYGO sequestration. Congress had
suspended the sequestrations at the
start of the COVID-19 pandemic, but
they are due to resume at the start of
2023 absent Congressional action.
Physicians’ groups are voicing
opposition to the updated PFS.
“The rate cuts would create
immediate financial instability
in the Medicare physician payment system and threaten patient
access to Medicare-participating
physicians,” American Medical
Association President Jack Resneck, Jr., MD said in a statement.
“Unless Congress acts by the end
of the year, physician Medicare
payments are planned to be cut by
nearly 8.5% in 2023…which would
severely impede patient access to
care due to the forced closure of
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physician practices and put further
strain on those that remained open
during the pandemic.”
The American Academy of Ophthalmology (AAO) is working with
the American Medical Association (AMA) and the Surgical Care Coalition (SCC) to press for congressional action to derail these cuts, and
these groups are expressing strong
opposition to the updated PFS.
“The final rule comes amid
surging medical inflation and staff
retention challenges practices are
experiencing across the country,”
said George Williams, MD, AAO’s
senior secretary for advocacy, “As
the value of Medicare physician
payments continues to plummet on
an inflation-adjusted basis, the cuts
will further diminish the financial
support that surgical practices
around the country rely on at a
time when they need it most.”
Douglas Rhee, MD, president of
the American Society of Cataract
and Refractive Surgery also was
critical of the announcement,
pointing out in a statement that
millions of beneficiaries depend on
Medicare to access sight-saving and
sight-restoring procedures that are
critical to improving their livelihoods and quality of life.
“Further cuts to reimbursement
are unsustainable,” he said in a
statement. “Congress must act now
to stop the cuts to ensure seniors
continue to have access to medically necessary procedures.”
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D

ry eye disease (DED) is a multifactorial condition that
affects the ocular surface and results in loss of homeostasis
of the tear film, causing symptoms such as discomfort and
visual disturbances.1 One of the most common causes of
DED is meibomian gland dysfunction (MGD). Approximately 6.8% of
adults in the United States have DED, yet this condition is believed to
be underdiagnosed.2 Patients who are undergoing corneal or cataract
procedures may be especially susceptible, because ocular surface
damage can be a significant factor in the development of DED.
Here are 3 things you should know about MGD-associated dry eye
in pre-/post-op patients.

1

Both DED and MGD have
many potential causes.

DED is a chronic condition of the corneal surface characterized by persistent symptoms of irritation or burning that, if left untreated, can cause inflammatory damage to the cornea
and conjunctiva.3 The 2 main categories of DED are aqueous-deficient
dry eye and evaporative dry eye. Evaporative dry eye is associated with
conditions and practices that affect the eyelids, including MGD, decreased blinking related to digital screen use, lid disorders, ophthalmic
surgery, and prolonged contact lens wearing. Aqueous-deficient dry eye
is primarily due to conditions affecting lacrimal gland function, such
as lacrimal gland duct obstruction or deficiencies and adverse effects of
systemic drugs.
Evidence suggests that DED is mainly evaporative in nature.4 MGD
is a chronic abnormality of the meibomian glands typically characterized by terminal duct obstruction and qualitative or quantitative changes in meibum secretion.5 It may result in changes to the tear film and
ocular surface disease. MGD is a complex disorder that can be related
to eyelid inflammation, microbial growth, associated skin disorders,
and eye surgeries. The prevalence of MGD varies by age. In 1 group
of patients, 33% of those under 30 years old had MGD, whereas it was
present in 72% of patients over the age of 60 years.5

“If you are doing cataract or refractive surgery,
you need to screen and potentially treat
patients with MGD as this can impact your
preoperative measurements and it can really
impact your postoperative outcomes.”
—Michael Greenwood, MD
patients’ MGD grade following cataract surgery was worse than that
noted before surgery.7 Corneal and cataract procedures can induce or
exacerbate DED through mechanisms such as corneal denervation or
ocular surface damage from surgery-related medications.8
The Tear Film and Ocular Surface Society Dry Eye Workshop II
iatrogenic report recommended that optimal management of refractive surgery– or cataract surgery–induced dry eye should include
detection and treatment of MGD and DED prior to surgery.6 A number of questionnaires and diagnostic tests can be used to assess DED
pre- and postoperatively, including the Ocular Surface Disease Index,
which assesses symptoms; tear film breakup time; the Schirmer test,
which evaluates tear volume; ocular surface staining; and osmolarity
tests. Assessment for MGD may also include gland expression and
meibography.9

80% of patients presenting
for cataract surgery have
evidence of ocular surface
dysfunction.10

MGD is closely linked to the “vicious cycle” of DED.5

MGD changes
result in tear
film instability.

2

DED arises from tear
film instability, leading
to hyperosmolarity and
inflammation, which can
affect the meibomian glands.

Evaluation and treatment of MGD
and DED is an important component
of pre- and postoperative care.

Many cases of preoperative dry eye are a result of
evaporative DED due to MGD.6 The results of 1 study found that
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MGD treatment options
are expanding.

Treatment of MGD is often individualized. Artificial tears, warming and compression, environmental
humidity, anti-inflammatory therapy, and oral omega-3 fatty acid
supplementation are usual initial treatments.11,12 A recent treatment
modality for MGD is intense pulsed light (IPL), which was originally
developed for use in dermatology. When used to treat MGD, IPL therapy can improve tear film stability, meibomian gland functionality, and
subjective feelings of ocular dryness, although the mechanisms are not
fully understood.13 IPL has potential to further improve the treatment
of MGD, but large comparative studies are currently lacking.
An additional class of in-office treatments, thermal pulsation
devices, has also been found to significantly improve meibomian gland
function and symptoms.14,15 These devices apply heat at the appropriate temperature to melt the abnormal meibum that is characteristic of
MGD while also compressing the glands to evacuate them.

NOVEMBER 2022
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Topical agents with novel mechanisms of
action for MGD are being investigated, including
those listed below in the Table. AZR-MD-001 is
an ointment containing the keratolytic selenium
sulfide, which breaks bonds in abnormal keratin
proteins to address gland obstruction.16 NOV03 is
a preservative-free solution made up of the active
ingredient perfluorohexyloctane, which spreads
across the ocular surface to prevent tear evaporation and penetrates meibomian glands to dissolve
viscous meibum.17 TP-03 targets Demodex mites,
which are frequently implicated in the development of blepharitis.18

Table. Investigational Agents for MGD
Agent

Recent clinical trial ﬁndings

AZR-MD-001

In the phase 2 program, treatment with AZR-MD-001 resulted in signiﬁcant reductions in OSDI
scores from baseline compared with control, as well as improvements in MGYLS and MGS.19

NOV03

The phase 3 GOBI and MOJAVE studies found that treatment with NOV03 signiﬁcantly
improved tCFS and VAS scores from baseline compared with control.20,21

TP-03

Results of the Saturn-1 phase 2b/3 and Saturn-2 phase 3 trials indicated that signiﬁcantly more
patients treated with TP-03 achieved complete collarette cure compared with control.22,23

MGS, meibomian gland score; MGYLS, meibomian gland yielding liquid secretion; OSDI, ocular surface disease index;
tCFS, total corneal fluorescein staining; VAS, visual analog scale.
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CME POSTTEST QUESTIONS

Claim Your CME Credit at:
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1 What is the importance of assessing preoperative and postoperative eye surgery patients for meibomian gland disease (MGD)-associated dry eye?
A.
B.
C.
D.

Can be linked to the development of cataracts
Can be an indicator of heart function
Can be worsened without treatment before surgery.
Can be an indicator of other eye disorders

2 The Tear Film and Ocular Surface Society Dry Eye Workshop II iatrogenic report recommends which of the following strategies as the optimal management
for refractive surgery–induced dry eye?
A.
B.
C.
D.

Using photorefractive keratectomy rather than laser-assisted in situ keratomileusis
Using a superior hinge position rather than a temporal hinge position
Detecting and treating preoperative dry eye
Focusing on treating dry eye for 2 to 4 weeks in the postoperative period, given its prevalence

2 Which investigational agent targets Demodex mites?
A. NOV03
B. AZR-MD-001

C. TP-03
D. IPL

To learn more about this topic, including information on
diagnosing MGD-associated dry eye in pre-/post-operative
patients, go to gotoper.com/mgd22det-act
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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 angiopoetin-Tie2
(Ang/Tie2) cascade regulates vascular permeability and inflammation,
with complementary effects to VEGF.8 Therapeutics 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, patients with nAMD required nearly 54 ranibizumab injections 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 durability 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.

Balancing the Pros and Cons
of Anti-VEGF Therapy

2

Although VEGF signaling plays a central role in chorioretinal vascular diseases, the Ang/Tie2 axis is another participant.24
The Ang/Tie2 pathway is involved in decreasing vascular integrity and
increasing neovascularization and inflammatory signaling in DME,
nAMD, and RVO.8 In this pathway, Ang-1 and Ang-2 affect angiogenesis 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
permeability 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 prevalent, and it competitively inhibits Ang-1 binding. Ang-2 upregulation due to hypoxia
or hyperglycemia leads to overexpression of VEGF.8 Although the
exact mechanism is still being defined, Ang-2 also stimulates Tie2 in
pericytes, leading to pericyte migration and subsequent reduction of
vascular stability.24 Ang/Tie2 and VEGF signaling have complementary
detrimental effects in the chorioretinal vasculature. Models have shown
that coexpression of Ang-2 and VEGF-A accelerates neovascularization.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.

Overlapping Roles of Ang/Tie2 and
VEGF in Chorioretinal Disease

Ang/Tie2

Cons:
Limited durability
Treatment burden

Chorioretinal
Vascular
Disease

VEGF

Ang, Angiopoeitin; VEGF, Vascular Endothelial Growth Factor

3

Pros:
Effective treatment

The Ang/Tie2 signaling
pathway plays a role in
chorioretinal vascular diseases.

New therapeutic agents target
the Ang/Tie2 pathway.

Faricimab is a bispecific antibody targeting VEGF and
Ang-2 that was approved by the FDA for the treatment of nAMD and DME.29 The phase 3 TENAYA (NCT03823287)

“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

VEGF, vascular endothelial growth factor
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and LUCERNE (NCT03823300) trials involved
1329 patients with nAMD and explored intravitreal
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 measured by
optical coherence tomography, as well as adverse
events, were similar between the treatment arms.29
The 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 aflibercept, 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, respectively.30 Additional long-term safety
data are anticipated from the extension studies
RHONE-X (NCT04432831) and AVONELLE-X
(NCT04777201).31,32 The phase 3 COMINO
(NCT04740931) and BALATON (NCT04740905)
trials to evaluate efficacy 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-tolerated 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 assessment.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 intravitreal injection of
this molecule.38
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1 Which of the following is true about the Ang/Tie2 pathway?
A.
B.
C.
D.

Ang-1 is secreted by mature blood vessels; it leads to the breakdown and recycling of old blood vessels.
Ang-2 is secreted in high concentrations in healthy adults, but not in children.
Ang-2 is upregulated with hypoxia or hypoglycemia, leading to overexpression of VEGF.
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.
B.
C.
D.

Continue her anti-VEGF therapy, but increase the dosage to compensate for missed appointments.
Discuss changing her therapy to a longer-acting therapy that targets the Ang/Tie2 pathway instead of an anti-VEGF therapy.
Stop her anti-VEGF therapy, and start a long-acting steroid implant instead.
If her eye examination shows no deterioration, continue her current therapy.

To learn more about this topic, including an animated
depiction of the angiopoetin-Tie2 pathway in nAMD and DME,
go to gotoper.com/ophtang22eic-act
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WHERE 2 WORLDS MEET
The First and Only Dual-Pathway Inhibitor in Retinal Disease1-5
VABYSMO Is the First IVT Injection Approved for
Q4W-Q16W Dosing Intervals in nAMD and DME1-4*
Image not intended to be a patient portrayal.

Visit VABYSMO-HCP.com
VABYSMO (faricimab-svoa) is a vascular endothelial growth factor
(VEGF) inhibitor and angiopoietin-2 (Ang-2) inhibitor indicated
for the treatment of patients with Neovascular (Wet) Age-Related
Macular Degeneration (nAMD) and Diabetic Macular Edema (DME).
IMPORTANT SAFETY INFORMATION
Contraindications
VABYSMO is contraindicated in patients with ocular or periocular
inflammation, in patients with active intraocular inflammation,
and in patients with known hypersensitivity to faricimab or any
of the excipients in VABYSMO.
Warnings and Precautions
• Endophthalmitis and retinal detachments may occur following
intravitreal injections. Patients should be instructed to report any
symptoms suggestive of endophthalmitis or retinal detachment
without delay, to permit prompt and appropriate management.
• Increases in intraocular pressure have been seen within 60
minutes of an intravitreal injection.
• There is a potential risk of arterial thromboembolic events
(ATEs) associated with VEGF inhibition.
Adverse Reactions
The most common adverse reaction (≥5%) reported in patients
receiving VABYSMO was conjunctival hemorrhage (7%).
You may report side effects to the FDA at (800) FDA-1088 or
www.fda.gov/medwatch. You may also report side effects to
Genentech at (888) 835-2555.

Please see Brief Summary of VABYSMO full Prescribing
Information on the following page.
*Dosing Information:
In nAMD, the recommended dose for VABYSMO is 6 mg (0.05 mL of
120 mg/mL solution) IVT Q4W for the first 4 doses, followed by OCT and
visual acuity evaluations 8 and 12 weeks later to inform whether to extend
to: 1) Q16W (weeks 28 and 44); 2) Q12W (weeks 24, 36, and 48); or 3) Q8W
(weeks 20, 28, 36, and 44).
In DME, the recommended dose for VABYSMO is 6 mg (0.05 mL of 120 mg/
mL solution) IVT Q4W for ≥4 doses until CST is ≤325 µm (by OCT), followed
by treat-and-extend dosing with 4-week interval extensions or 4- to 8-week
interval reductions based on CST and visual acuity evaluations through
week 52. Alternatively, VABYSMO can be administered IVT Q4W for the
first 6 doses, followed by Q8W dosing over the next 28 weeks.
Although VABYSMO may be dosed as frequently as Q4W, additional
efficacy was not demonstrated in most patients when VABYSMO was dosed
Q4W vs Q8W. Some patients may need Q4W dosing after the first 4 doses.
Patients should be assessed regularly and the dosing regimen reevaluated
after the first year.
CST=central subfield thickness; IVT=intravitreal; OCT=optical coherence
tomography; Q4W=every 4 weeks; Q8W=every 8 weeks; Q12W=every 12
weeks; Q16W=every 16 weeks.
References: 1. VABYSMO [package insert]. South San Francisco, CA:
Genentech, Inc; 2022. 2. Beovu® (brolucizumab) [package insert]. East
Hanover, NJ: Novartis; 2020. 3. Eylea® (aflibercept) [package insert].
Tarrytown, NY: Regeneron Pharmaceuticals, Inc; 2021. 4. LUCENTIS®
(ranibizumab) [package insert]. South San Francisco, CA: Genentech, Inc;
2018. 5. SUSVIMOTM (ranibizumab injection) [package insert]. South San
Francisco, CA: Genentech, Inc; 2022.

VABYSMO is a registered trademark of Genentech, Inc., and the VABYSMO logo is a trademark
of Genentech, Inc. ©2022 Genentech, Inc. 1 DNA Way, South San Francisco, CA 94080-4990.
All rights reserved. M-US-00013122(v2.0) 07/22
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Table 1: Common Adverse Reactions (≥ 1%)
Adverse
Reactions
VABYSMO™ (faricimab-svoa) injection, for intravitreal use
This is a brief summary. Before prescribing, please refer to the full
Prescribing Information

1 INDICATIONS AND USAGE
VABYSMO is a vascular endothelial growth factor (VEGF) and
angiopoietin 2 (Ang-2) inhibitor indicated for the treatment of
patients with:
1.1 Neovascular (wet) Age-Related Macular Degeneration
(nAMD)
1.2 Diabetic Macular Edema (DME)
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
VABYSMO is contraindicated in patients with ocular or periocular
infections.
4.2 Active Intraocular Inflammation
VABYSMO is contraindicated in patients with active intraocular
inflammation.
4.3 Hypersensitivity
VABYSMO is contraindicated in patients with known hypersensitivity
to faricimab or any of the excipients in VABYSMO. Hypersensitivity
reactions may manifest as rash, pruritus, urticaria, erythema, or
severe intraocular inflammation.

DME
N=1262

Conjunctival
7%
7%
8%
hemorrhage
Vitreous
3%
3%
2%
floaters
Retinal
pigment
3%
1%
epithelial
teara
Intraocular
pressure
3%
3%
2%
increased
Eye pain
3%
2%
3%
Intraocular
2%
1%
1%
inflammationb
Eye irritation
1%
1%
< 1%
Ocular
1%
1%
< 1%
discomfort
Vitreous
< 1%
1%
1%
hemorrhage
a
AMD only
b
Including iridocyclitis, iritis, uveitis, vitritis

6%
2%

2%
3%
1%
1%
< 1%
< 1%

Less common adverse reactions reported in < 1% of the patients
treated with VABYSMO were corneal abrasion, eye pruritus,
lacrimation increased, ocular hyperemia, blurred vision, eye
irritation, sensation of foreign body, endophthalmitis, visual acuity
reduced transiently, retinal tear and rhegmatogenous retinal
detachment.
6.2 Immunogenicity
The immunogenicity of VABYSMO was evaluated in plasma samples.
The immunogenicity data reflect the percentage of patients whose
test results were considered positive for antibodies to VABYSMO
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 VABYSMO with the incidence of
antibodies to other products may be misleading.
There is a potential for an immune response in patients treated
with VABYSMO. In the nAMD and DME studies, the pre-treatment
incidence of anti-faricimab antibodies was approximately 1.8%
and 0.8%, respectively. After initiation of dosing, anti-faricimab
antibodies were detected in approximately 10.4% and 8.4% of
patients with nAMD and DME respectively, treated with VABYSMO
across studies and across treatment groups. As with all therapeutic
proteins, there is a potential for immunogenicity with VABYSMO.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of VABYSMO
administration in pregnant women.
Administration of VABYSMO to pregnant monkeys throughout
the period of organogenesis resulted in an increased incidence of
abortions at intravenous (IV) doses 158 times the human exposure
(based on Cmax) of the maximum recommended human dose [see
Animal Data]. Based on the mechanism of action of VEGF and
Ang-2 inhibitors, there is a potential risk to female reproductive
capacity, and to embryo-fetal development. VABYSMO should not
be used during pregnancy unless the potential benefit to the patient
outweighs the potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, and
other adverse outcomes. The background risk of major birth defects
and miscarriage for the indicated population is unknown. In the
U.S. general population, the estimated background risk of major
birth defects is 2%-4% and of miscarriage is 15%-20% of clinically
recognized pregnancies.
Data
Animal Data
An embryo fetal developmental toxicity study was performed
on pregnant cynomolgus monkeys. Pregnant animals received 5
weekly IV injections of VABYSMO starting on day 20 of gestation
at 1 or 3 mg/kg. A non-dose dependent increase in pregnancy
loss (abortions) was observed at both doses evaluated. Serum
exposure (Cmax) in pregnant monkeys at the low dose of 1 mg/kg
was 158 times the human exposure at the maximum recommended
intravitreal dose of 6 mg once every 4 weeks. A no observed adverse
effect level (NOAEL) was not identified in this study.

17 PATIENT COUNSELING INFORMATION
Advise patients that in the days following VABYSMO administration,
patients are at risk of developing endophthalmitis. If the eye
becomes red, sensitive to light, painful, or develops a change
in vision, advise the patient to seek immediate care from an
ophthalmologist [see Warnings and Precautions (5)].
Patients may experience temporary visual disturbances after
an intravitreal injection with VABYSMO and the associated eye
examinations [see Adverse Reactions (6)]. Advise patients not
to drive or use machinery until visual function has recovered
sufficiently.

VABYSMO™ [faricimab-svoa]
Manufactured by:
Genentech, Inc.
A Member of the Roche Group
1 DNA Way
South San Francisco, CA 94080-4990
U.S. License No.: 1048
VABYSMO is a trademark of Genentech, Inc.
©
2022 Genentech, Inc.
M-US-00013249(v1.0) 2/22
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6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described
elsewhere in the labeling:
• Hypersensitivity [see Contraindications (4)]
• 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 Trial 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.
The data described below reflect exposure to VABYSMO in 1,926
patients, which constituted the safety population in four Phase 3
studies [see Clinical Studies (14.1, 14.2)].

AMD
N=664

Active Control
(aflibercept)
AMD
DME
N=622
N=625
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5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections have been associated with endophthalmitis
and retinal detachments [see Adverse Reactions (6.1)]. Proper
aseptic injection techniques must always be used when
administering VABYSMO. Patients should be instructed to report
any symptoms suggestive of endophthalmitis or retinal detachment
without delay, to permit prompt and appropriate management [see
Dosage and Administration (2.6) and Patient Counseling Information
(17)].
5.2 Increase in Intraocular Pressure
Transient increases in intraocular pressure (IOP) have been seen
within 60 minutes of intravitreal injection, including with VABYSMO
[see Adverse Reactions (6.1)]. IOP and the perfusion of the optic
nerve head should be monitored and managed appropriately [see
Dosage and Administration (2.6)].
5.3 Thromboembolic Events
Although there was a low rate of arterial thromboembolic events
(ATEs) observed in the VABYSMO clinical trials, there is a potential
risk of ATEs following intravitreal use of VEGF inhibitors. ATEs are
defined as nonfatal stroke, nonfatal myocardial infarction, or
vascular death (including deaths of unknown cause).
The incidence of reported ATEs in the nAMD studies during the
first year was 1% (7 out of 664) in patients treated with VABYSMO
compared with 1% (6 out of 662) in patients treated with aflibercept
[see Clinical Studies (14.1)].
The incidence of reported ATEs in the DME studies during the first
year was 2% (25 out of 1,262) in patients treated with VABYSMO
compared with 2% (14 out of 625) in patients treated with
aflibercept [see Clinical Studies (14.2)].

VABYSMO

8.2 Lactation
Risk Summary
There is no information regarding the presence of faricimab in
human milk, the effects of the drug on the breastfed infant, or the
effects of the drug on milk production. Many drugs are transferred in
human milk with the potential for absorption and adverse reactions
in the breastfed child.
The developmental and health benefits of breastfeeding should be
considered along with the mother’s clinical need for VABYSMO and
any potential adverse effects on the breastfed child from VABYSMO.
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 following the last dose of VABYSMO.
Infertility
No studies on the effects of faricimab on human fertility have
been conducted and it is not known whether faricimab can
affect reproduction capacity. Based on the mechanism of action,
treatment with VABYSMO may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and efficacy of VABYSMO in pediatric patients have not
been established.
8.5 Geriatric Use
In the four clinical studies, approximately 60% (1,149/1,929) of
patients randomized to treatment with VABYSMO were ≥ 65 years
of age. No significant differences in efficacy or safety of faricimab
were seen with increasing age in these studies. No dose adjustment
is required in patients 65 years and above.
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The Beginning of the
Interventional Glaucoma Revolution

infinite possibilities
Brought to you by the founder of MIGS, iStent infinite® is the first-ever micro-invasive, standalone implantable alternative. Built on
the #1 MIGS platform worldwide, it is designed to provide powerful technology that delivers foundational, 24/7, long-term IOP
control in glaucoma patients who have failed prior medical and surgical intervention.1

REFERENCE
1. Glaukos Data on File.
iStent infinite® IMPORTANT SAFETY INFORMATION
INDICATION FOR USE. The iStent infinite® Trabecular Micro-Bypass System Model iS3 is an implantable device intended to reduce the intraocular pressure (IOP) of the eye. It is indicated for use in adult patients with primary open-angle
glaucoma in whom previous medical and surgical treatment has failed. CONTRAINDICATIONS. The iStent infinite is contraindicated in eyes with angle-closure glaucoma where the angle has not been surgically opened, acute traumatic,
malignant, active uveitic, or active neovascular glaucoma, discernible congenital anomalies of the anterior chamber (AC) angle, retrobulbar tumor, thyroid eye disease, or Sturge-Weber Syndrome or any other type of condition that may
cause elevated episcleral venous pressure. WARNINGS. Gonioscopy should be performed prior to surgery to exclude congenital anomalies of the angle, PAS, rubeosis, or conditions that would prohibit adequate visualization that could
lead to improper placement of the stent and pose a hazard. MRI INFORMATION. The iStent infinite is MR-Conditional, i.e., the device is safe for use in a specified MR environment under specified conditions; please see Directions for Use
(DFU) label for details. PRECAUTIONS. The surgeon should monitor the patient postoperatively for proper maintenance of IOP. Three out of 61 participants (4.9%) in the pivotal clinical trial were phakic. Therefore, there is insufficient
evidence to determine whether the clinical performance of the device may be different in those who are phakic versus in those who are pseudophakic. ADVERSE EVENTS. The most common postoperative adverse events reported in the
iStent infinite pivotal trial included IOP increase ≥ 10 mmHg vs. baseline IOP (8.2%), loss of BSCVA ≥ 2 lines (11.5%), ocular surface disease (11.5%), perioperative inflammation (6.6%) and visual field loss ≥ 2.5 dB (6.6%). CAUTION:
Federal law restricts this device to sale by, or on the order of, a physician. Please see DFU for a complete list of contraindications, warnings, precautions, and adverse events.
Glaukos® and iStent infinite® are registered trademarks of Glaukos Corporation. All rights reserved. ©2022
PM-US-0909
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