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Inspired by a real patient
with Wet AMD.

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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Fewer injections with EYLEA Q8 vs ranibizumab Q4

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

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

VIEW 1

EYLEA Q4
EYLEA Q8‡
ranibizumab
Q4

95%

VIEW 2

95%

(12.5 injections )

(12.6 injections†)

94%

95%

†

(7.5 injections )

(7.7 injections†)

94%

95%

†

(12.1 injections )
†

(12.7 injections†)

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

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

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

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH WET AMD 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. Data on file. Regeneron Pharmaceuticals,
Inc. 3. Heier JS, Brown DM, Chong V, et al; for the VIEW 1 and VIEW 2 Study Groups. lntravitreal aflibercept (VEGF Trap-Eye) in wet age-related macular degeneration.
Ophthalmology. 2012;119(12):2537-2548. doi:10.1016/j.ophtha.2012.09.006
03/2021
Please see Brief Summary of Prescribing Information on the following page.
EYL.21.02.0019
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PROVEN VISUAL OUTCOMES AT YEAR 1 IN THE
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BRIEF SUMMARY—Please see the EYLEA
full Prescribing Information available
on HCP.EYLEA.US for additional
product information.

Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous detachment
Vitreous floaters
Intraocular pressure increased
Ocular hyperemia
Corneal epithelium defect
Detachment of the retinal pigment epithelium
Injection site pain
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Retinal pigment epithelium tear
Injection site hemorrhage
Eyelid edema
Corneal edema
Retinal detachment

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

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

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

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

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

Manufactured by:
Regeneron Pharmaceuticals, Inc.
777 Old Saw Mill River Road
Tarrytown, NY 10591
EYLEA is a registered trademark of Regeneron
Pharmaceuticals, Inc.
© 2020, Regeneron Pharmaceuticals, Inc.
All rights reserved.
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Issue Date: 08/2019
Initial U.S. Approval: 2011
Based on the August 2019
EYLEA® (aflibercept) Injection full
Prescribing Information.
EYL.20.09.0052

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

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

T:10.75"

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 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO
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Walking a mile in
an academic’s shoes

B

etween conducting research, navigating complex
cases, and staffing resident clinics, life can be busy in
academic retina practice. It may help to have a guide.
Jayanth Sridhar, MD, walks us through life as an
academic retina specialist on page 10. He outlines not only
how academia differs from the clinic, but also why he finds it
so fulfilling.
On page 12, Michael A. Singer, MD, gives a brief primer on
using cryopreserved amniotic membrane (CAM) to promote
corneal healing after an intravitreal injection. Singer makes
the case that CAM is less likely to cause ocular surface disease
than betadine.
In AMD, Szilárd Kiss, MD, offers perspectives on the risks
associated with repackaged intravenous bevacizumab for the
treatment of retinal diseases (page 16). Meanwhile, Ben Shaberman, MA, MSC, gives an overview of ongoing gene therapy
research sponsored by Foundation Fighting Blindness (page 18).
On page 22, Jorge Calzada, MD, provides discourse on augmented reality in the surgical suite and its ergonomic effect.
Modern Retina™ conducted a survey for retina specialists
regarding suprachoroidal drug delivery for macular edema associated with noninfectious uveitis. Page 24 contains the results.
In the realm of diabetic eye disease, a comparison study of
ranibizumab and aflibercept found both drugs to be safe and
effective for the treatment of DME over 3 years (page 28).
In May, Modern Retina™ hosted its first set of Case-Based
Roundtables in Fort Lauderdale, Florida. The first discussion,
which was centered on uveitis, was moderated by Thomas Albini,
MD. A summary of the cases is on page 30.
Finally, on page 32, Sunil Mamtora, MD, suggests using a
phone camera as a teaching tool for residents learning to use the
slit lamp. With modern smartphones, high-quality imaging is
nearly always within reach—and for a fraction of the price of traditional slit lamp cameras.
As always, thanks for reading. •

Joe Petroziello

F O U N D ER
Mike Hennessy Sr
1960-2021

WWW.MODERNRETINA.COM

Mike Hennessy Jr,

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

SUMMER 2022 | MODERN RETINA™

5

editorial
Discerning the ethics of
repackaged anti-VEGF drugs
Peter J. McDonnell, MD,

is director of the Wilmer Eye Institute, Johns
Hopkins University School of Medicine,
Baltimore, and chief medical editor of
Ophthalmology Times®.
P: 443-287-1511
F: 443-287-1514
E: pmcdonn1@jhmi.edu

Bioethics is “the discipline of ethics dealing with moral problems arising in the practice of medicine and
the pursuit of biomedical research.”1
Although my impression is that serious ethical quandaries are few and
far between in my specialty, and that
the vast majority of ophthalmologists
always try to do the right thing,
I recently have found myself wishing
I had some serious formal training
so I could critically assess arguments
in this area.
This interest has been stimulated
by recent interactions with colleagues
who have strongly held diametrically
opposite viewpoints on the use of antiVEGF drugs. Each argues that their
view is the ethical one. Each has always
conducted themselves in a manner

that makes me believe them to be
extremely ethical, so it is difficult for
me to understand who is right (assuming one is right and the other wrong).
Not being a retina specialist who
injects these medications daily, perhaps I can be fairly dispassionate
regarding the matter of the relative
merits of the less expensive off-label
bevacizumab (Avastin, Genentech) versus much more expensive drugs.
The main points of the ethical argument in favor of off-label bevacizumab
include the following:
» Physicians have a duty to society, and it is not
ethical to use up the limited resources of the
US health care system and impoverish Medicare by using expensive drugs when a much
more cost-effective option is available.
» It is not ethical that physicians can be reimbursed more and benefit financially from the
use of a more expensive medication.
The arguments against using off-label
bevacizumab include the following:
» A physician’s duty to their patient far outweighs their duty to society.
» It is not ethical for a physician to consider
the cost of medication; rather the physician

should treat with the medication believed to
be the most effective. Even a tiny advantage
of using the more costly option justifies it
over the other.
» It is unethical to defer to financial pressures
from third-party payers to use inexpensive
off-label medicines (eg, bevacizumab) when
FDA-approved medicines are available.
Both of my colleagues consider their
practice standards to be correct. And
both believe strongly that their viewpoint is the ethical one.
I would love to hear from an
acknowledged ethics expert on this
matter and whether one view is considered right.
I also wonder whether the article in
this issue describing the pending FDA
application of an ophthalmic-specific
formulation of bevacizumab—which
would eliminate the need for off-label
use of this drug and a compounding
pharmacy—will change the thinking
about its use. •
REFERENCE
1.

Vevaina JR, Nora LM, Bone RC. Issues in biomedical
ethics. Dis Mon. 1993;39(12):869-925.
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Practice perspective:

Academic retina

A window into the world of academic retina practice today
By Jayanth Sridhar, MD
I HAVE BEEN ON the faculty at Bascom Palmer Eye Institute
for nearly 6 years since completing my fellowship in 2016.
I love being an academic retina specialist because it enables me to manage complex cases in a collaborative manner while also being involved in teaching and research at a
level that might not always be feasible in a private practice
setting. Regardless of practice type, the patients we see are
similar—those with macular degeneration or diabetic retinopathy, for example, and those seeking surgical consultations. But in the university setting, we see more patients
coming for third and fourth opinions, often from great distances. I thrive on that complexity and the opportunity to
work with other specialists as well as trainees.

COMPLEXITY AND COLLABORATION
With medical students around, a lot of teaching is woven in
with patient care. This requires some delicacy in the patient
interaction and can slow things down a bit. But the reward
is ongoing learning and access to the fresh perspective that
students, residents, and fellows can bring. Additionally, we
get to work alongside glaucoma, cornea, and other retina
colleagues to manage complex cases.
These challenging cases are gratifying because of the collaboration: A huge benefit of academic practice is having
access to other specialties in the same institution, under
1 roof. In addition, ideally, this mode of care enables us to
come up with the best treatment plan possible for these
underserved patients.
If a treatment that addresses a retinal issue also
exacerbates the patient’s glaucoma, for example, there may
not be a straightforward solution, so close collaboration
helps us ensure we have accurately weighed the risks and
benefits. The best way to address these cases is through

extensive communication, investing time even before or
after clinic hours to talk to colleagues, send notes, and
make sure everyone is on the same page. An advantage of
being in the same building is that I can sometimes pick up
the phone and walk a patient over to see a colleague in the
cornea or glaucoma service.
For example, recently I took care of a patient with complex and rare polymicrobial delayed postoperative
endophthalmitis and retinal detachment after cataract
surgery. With multiple retinal surgeries, the infection has
cleared and the retina is attached; however, the patient’s
cornea has decompensated and I am now working with one
of my cornea colleagues 2 floors up on a plan for partial
corneal transplantation.

Reasons to Consider

Academic Retina Practice
» Opportunities to teach and engage with trainees
» Exposure to complex cases
» Collaboration with a variety of subspecialists
» Participation in research and conferences
» Fewer business concerns (staffing, overhead, etc)

MAKING THE DECISION
In academia, we deal with a certain level of bureaucracy
that may not exist in a private practice setting, so we give
up some degree of control in exchange for other positive aspects of academic practice. On the other hand, we do not
have to worry as much about managing employees, office
Continued on PAGE 11
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Discover continuous
calm in uveitis1
YUTIQ is designed to deliver a sustained release of fluocinolone for up to 36 months
for patients with chronic non-infectious uveitis affecting the posterior segment of the eye1
• Proven to reduce uveitis recurrence at 6 and 12 months1*
At 6 months–18% for YUTIQ and 79% for sham for Study 1 and 22% for YUTIQ and 54%
for sham for Study 2 (P<.01). At 12 months–28% for YUTIQ and 86% for sham for Study 1
and 33% for YUTIQ and 60% for sham for Study 2.
• Extended median time to ﬁrst recurrence of uveitis1,2
At 12 months–NE† for YUTIQ/92 days for sham in Study 1; NE for YUTIQ/187 days
for sham in Study 2.
• Mean intraocular pressure (IOP) increase was comparable to sham1,2
Study was not sized to detect statistically signiﬁcant differences in mean IOP.

For more
information, visit

YUTIQ.com

* Study design: The efﬁcacy of YUTIQ was assessed in 2 randomized, multicenter, sham-controlled, double-masked, Phase 3 studies
in adult patients (N=282) with non-infectious uveitis affecting the posterior segment of the eye. The primary endpoint in both studies
was the proportion of patients who experienced recurrence of uveitis in the study eye within 6 months of follow-up; recurrence was
also assessed at 12 months. Recurrence was deﬁned as either deterioration in visual acuity, vitreous haze attributable to non-infectious
uveitis, or the need for rescue medications.
†

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

INDICATIONS AND USAGE
YUTIQ® (ﬂuocinolone acetonide intravitreal implant) 0.18 mg is indicated for the treatment of chronic non-infectious
uveitis affecting the posterior segment of the eye.
IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
Ocular or Periocular Infections: YUTIQ is contraindicated in patients with active or suspected ocular or
periocular infections including most viral disease of the cornea and conjunctiva including active epithelial
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infections and fungal diseases.
Hypersensitivity: YUTIQ is contraindicated in patients with known hypersensitivity to any components
of this product.
WARNINGS AND PRECAUTIONS
Intravitreal Injection-related Effects: Intravitreal injections, including those with YUTIQ, have been associated
with endophthalmitis, eye inﬂammation, increased or decreased intraocular pressure, and choroidal or retinal
detachments. Hypotony has been observed within 24 hours of injection and has resolved within 2 weeks.
Patients should be monitored following the intravitreal injection.
Steroid-related Effects: Use of corticosteroids including YUTIQ may produce posterior subcapsular cataracts,
increased intraocular pressure and glaucoma. Use of corticosteroids may enhance the establishment of secondary
ocular infections due to bacteria, fungi, or viruses. Corticosteroids are not recommended to be used in patients
with a history of ocular herpes simplex because of the potential for reactivation of the viral infection.
Risk of Implant Migration: Patients in whom the posterior capsule of the lens is absent or has a tear are at risk
of implant migration into the anterior chamber.
ADVERSE REACTIONS
In controlled studies, the most common adverse reactions reported were cataract development and increases
in intraocular pressure.
Please see brief summary of full Prescribing Information on adjacent page.
References: 1. YUTIQ® (ﬂuocinolone acetonide intravitreal implant) 0.18 mg full US Prescribing Information. EyePoint Pharmaceuticals, Inc.
May 2021. 2. Data on ﬁle.
YUTIQ, the YUTIQ logo, and the EyePoint logo are registered trademarks of EyePoint Pharmaceuticals, Inc.
©2021 EyePoint Pharmaceuticals, Inc. All rights reserved.
08/2021
480 Pleasant Street, Suite B300, Watertown, MA 02472
US-YUT-2100061

YUTIQ® (fluocinolone acetonide intravitreal implant) 0.18 mg,
for intravitreal injection
Initial U.S. Approval: 1963
BRIEF SUMMARY: Please see package insert for full prescribing information.
1. INDICATIONS AND USAGE. YUTIQ® (fluocinolone acetonide intravitreal implant)
0.18 mg is indicated for the treatment of chronic non-infectious uveitis affecting
the posterior segment of the eye.
4. CONTRAINDICATIONS. 4.1. Ocular or Periocular Infections. YUTIQ is contraindicated in patients with active or suspected ocular or periocular infections including most viral disease of the cornea and conjunctiva including active epithelial
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infections and fungal diseases. 4.2. Hypersensitivity. YUTIQ is contraindicated in
patients with known hypersensitivity to any components of this product.
5. WARNINGS AND PRECAUTIONS. 5.1. Intravitreal Injection-related Effects.
Intravitreal injections, including those with YUTIQ, have been associated with
endophthalmitis, eye inflammation, increased or decreased intraocular pressure,
and choroidal or retinal detachments. Hypotony has been observed within 24 hours
of injection and has resolved within 2 weeks. Patients should be monitored following the intravitreal injection [see Patient Counseling Information (17) in the full
prescribing information]. 5.2. Steroid-related Effects. Use of corticosteroids
including YUTIQ may produce posterior subcapsular cataracts, increased intraocular pressure and glaucoma. Use of corticosteroids may enhance the establishment
of secondary ocular infections due to bacteria, fungi, or viruses. Corticosteroids are
not recommended to be used in patients with a history of ocular herpes simplex
because of the potential for reactivation of the viral infection. 5.3. Risk of Implant
Migration. Patients in whom the posterior capsule of the lens is absent or has a
tear are at risk of implant migration into the anterior chamber.
6. ADVERSE REACTIONS. 6.1. Clinical Studies Experience. Because clinical trials
are conducted under widely varying conditions, adverse reaction rates observed in
the clinical trials of a drug cannot be directly compared to rates in the clinical trials
of another drug and may not reflect the rates observed in practice. Adverse reactions associated with ophthalmic steroids including YUTIQ include cataract formation and subsequent cataract surgery, elevated intraocular pressure, which may be
associated with optic nerve damage, visual acuity and field defects, secondary ocular infection from pathogens including herpes simplex, and perforation of the globe
where there is thinning of the cornea or sclera. Studies 1 and 2 were multicenter,
randomized, sham injection-controlled, masked trials in which patients with noninfectious uveitis affecting the posterior segment of the eye were treated once with
either YUTIQ or sham injection, and then received standard care for the duration of
the study. Study 3 was a multicenter, randomized, masked trial in which patients
with non-infectious uveitis affecting the posterior segment of the eye were all
treated once with YUTIQ, administered by one of two different applicators, and then
received standard care for the duration of the study. Table 1 summarizes data available from studies 1, 2 and 3 through 12 months for study eyes treated with YUTIQ
(n=226) or sham injection (n=94). The most common ocular (study eye) and nonocular adverse reactions are shown in Table 1 and Table 2.
Table 1: Ocular Adverse Reactions Reported in ≥ 1% of Subject Eyes and
Non-Ocular Adverse Reactions Reported in ≥ 2% of Patients
Ocular
YUTIQ
Sham Injection
ADVERSE REACTIONS
(N=226 Eyes)
(N=94 Eyes)
n (%)
n (%)
Cataract1
63/113 (56%)
13/56 (23%)
Visual Acuity Reduced
33 ( 15%)
11 (12%)
Macular Edema
25 ( 11%)
33 (35%)
Uveitis
22 ( 10%)
33 (35%)
Conjunctival Hemorrhage
17 ( 8%)
5 ( 5%)
Eye Pain
17 ( 8%)
12 (13%)
Hypotony Of Eye
16 ( 7%)
1 ( 1%)
Anterior Chamber Inflammation
12 ( 5%)
6 ( 6%)
Dry Eye
10 ( 4%)
3 ( 3%)
Vitreous Opacities
9 ( 4%)
8 ( 9%)
Conjunctivitis
9 ( 4%)
5 ( 5%)
Posterior Capsule Opacification
8 ( 4%)
3 ( 3%)
Ocular Hyperemia
8 ( 4%)
7 ( 7%)
Vitreous Haze
7 ( 3%)
4 ( 4%)
Foreign Body Sensation In Eyes
7 ( 3%)
2 ( 2%)
Vitritis
6 ( 3%)
8 ( 9%)
Vitreous Floaters
6 ( 3%)
5 ( 5%)
Eye Pruritus
6 ( 3%)
5 ( 5%)
Conjunctival Hyperemia
5 ( 2%)
2 ( 2%)
Ocular Discomfort
5 ( 2%)
1 ( 1%)
Macular Fibrosis
5 ( 2%)
2 ( 2%)
Glaucoma
4 ( 2%)
1 ( 1%)
Photopsia
4 ( 2%)
2 ( 2%)
(continued)

Table 1:

Ocular Adverse Reactions Reported in ≥ 1% of Subject Eyes and
Non-Ocular Adverse Reactions Reported in ≥ 2% of Patients
Ocular
YUTIQ
Sham Injection
ADVERSE REACTIONS
(N=226 Eyes)
(N=94 Eyes)
n (%)
n (%)
Vitreous Hemorrhage
4 ( 2%)
0
Iridocyclitis
3 ( 1%)
7 ( 7%)
Eye Inflammation
3 ( 1%)
2 ( 2%)
Choroiditis
3 ( 1%)
1 ( 1%)
Eye Irritation
3 ( 1%)
1 ( 1%)
Visual Field Defect
3 ( 1%)
0
Lacrimation Increased
3 ( 1%)
0
Non-ocular
YUTIQ
Sham Injection
ADVERSE REACTIONS
(N=214 Patients)
(N=94 Patients)
n (%)
n (%)
Nasopharyngitis
10 ( 5%)
5 ( 5%)
Hypertension
6 ( 3%)
1 ( 1%)
Arthralgia
5 ( 2%)
1 ( 1%)

1. Includes cataract, cataract subcapsular and lenticular opacities in study eyes
that were phakic at baseline. 113 of the 226 YUTIQ study eyes were phakic at
baseline; 56 of 94 sham-controlled study eyes were phakic at baseline.
Table 2:

Summary of Elevated IOP Related Adverse Reactions
YUTIQ
Sham
ADVERSE REACTIONS
(N=226 Eyes)
(N=94 Eyes)
n (%)
n (%)
IOP elevation ≥ 10 mmHg
50 (22%)
11 (12%)
from Baseline
IOP elevation > 30 mmHg
28 (12%)
3 (3%)
Any IOP-lowering medication
98 (43%)
39 (41%)
Any surgical intervention
5 (2%)
2 (2%)
for elevated IOP
Figure 1: Mean IOP During the Studies

8. USE IN SPECIFIC POPULATIONS. 8.1 Pregnancy. Risk Summary. Adequate and
well-controlled studies with YUTIQ have not been conducted in pregnant women to
inform drug associated risk. Animal reproduction studies have not been conducted
with YUTIQ. It is not known whether YUTIQ can cause fetal harm when administered
to a pregnant woman or can affect reproduction capacity. Corticosteroids have been
shown to be teratogenic in laboratory animals when administered systemically at
relatively low dosage levels. YUTIQ should be given to a pregnant woman only if the
potential benefit justifies the potential risk to the fetus. All pregnancies have a risk of
birth defect, loss, or other adverse outcomes. In the United States general population,
the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively. 8.2 Lactation. Risk
Summary. Systemically administered corticosteroids are present in human milk and
can suppress growth, interfere with endogenous corticosteroid production. Clinical or
nonclinical lactation studies have not been conducted with YUTIQ. It is not known
whether intravitreal treatment with YUTIQ could result in sufficient systemic absorption to produce detectable quantities of fluocinolone acetonide in human milk, or
affect breastfed infants or milk production. The developmental and health benefits of
breastfeeding should be considered, along with the mother’s clinical need for YUTIQ
and any potential adverse effects on the breastfed child from YUTIQ. 8.4 Pediatric
Use. Safety and effectiveness of YUTIQ in pediatric patients have not been established. 8.5 Geriatric Use. No overall differences in safety or effectiveness have been
observed between elderly and younger patients.
Manufactured by:
EyePoint Pharmaceuticals US, Inc., 480 Pleasant Street, Watertown, MA 02472 USA
Patented.
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Clinical Cases:

Long-term therapy for geographically distant patients
As patients often come to our clinic from a great distance, treating chronic disease with
longer-acting or sustained-release options can help reduce the travel burden.
A 71-year-old man traveled from Washington,
DC, to our clinic in Miami, Florida, referred
for recurrent inflammation and vision loss
following otherwise uneventful cataract
surgery about 12 years prior. Therapy with
various topical and intra- or periocular
corticosteroids resulted in temporary
resolution and the inevitable recurrence
of inflammation. Most recently, after
achieving inflammatory control with the
dexamethasone intravitreal implant 0.7 mg
(Ozurdex; Allergan), the patient was treated
with the longer-acting (3-year) fluocinolone
acetonide intravitreal implant 0.18 mg
(Yutiq; EyePoint Pharmaceuticals). This has
maintained the resolution of inflammation,
enabling the patient to reduce the frequency
of his trips substantially. He now sees a local
physician for pressure checks and OCTs every

overhead, rent, and staffing as someone in private practice might. In addition, we often have more opportunities to attend and present at conferences and greater access to educational activities, whether as a teacher
or learner.
The clinic workload may also be
somewhat less in academic vs private
practice settings. I am in my own private clinic 2 days per week on average, whereas those in private practice
may be in clinic 4 to 5 days per week.
On my clinic days, I typically have
50 to 60 patients scheduled, of whom
about 90% show up. I operate on an
average of 1 day a week, and I spend
1 full day staffing a resident retina
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3 months, rather than flying to Miami.
Similarly, a 64-year-old woman drives
about 5 hours to see us at Bascom Palmer.
She had been receiving intravitreal steroids
every 3 to 4 months for chronic inflammation
following retinal detachment and secondary
intraocular lens surgery and was frustrated
with the need for such frequent injections.
We administered the fluocinolone acetonide
implant about a year ago, which has kept her
inflammation well controlled with a reduced
injection burden.
Chronic postoperative inflammation can be
frustrating for patients and retina specialists.
Thus it is reassuring to have more treatment
options, including topical, standard, and longeracting intravitreal steroids and the novel
suprachoroidal formulation of triamcinolone
40 mg/mL (Xipere; Bausch + Lomb).

clinic. Finally, I have an average of
1 “academic” day per week, which
is typically filled with administrative responsibilities for our fellowship and residency programs, clinical
research, add-on surgical cases, and
lectures for medical students.
My advice for those who may want
to explore academic retina practice
would be to think about the “why.”
There are many advantages to being
in private practice and some challenges inherent to the academic setting, so people who will thrive in academic retina are typically passionate
about teaching, seeing complex and
tertiary referral-type cases, and being
involved in multidisciplinary care.

We are fortunate as retinal specialists
that research is possible in both the
academic and private worlds; however, basic science and translational
projects are typically easier to access
in the university setting.•

JAYANTH SRIDHAR, MD
e: jsridhar119@gmail.com
Jayanth Sridhar, MD, is an associate professor of
clinical ophthalmology and the associate residency
program director at Bascom Palmer Eye Institute in Miami, Florida. He is also the creator and host of Straight
From The Cutter’s Mouth: A Retina Podcast. Sridhar is a
consultant to Alcon, DORC, Eyepoint Pharmaceuticals,
Genentech, and Regeneron Pharmaceuticals.
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Exploring cryopreserved amniotic
membrane following intravitreal injection
CAM encourages corneal healing in patients with ocular surface disease

By Michael A. Singer, MD
DRY EYE DISEASE (DED) was first defined in 1995. Since
then, its definition has been revised to include a complex,
multifactorial etiology that includes hyperosmolarity, tear
film instability, ocular surface inflammation and damage,
and neurosensory abnormalities.1
A characteristic feature of DED is disruption of the epithelial barrier at the ocular surface. Exposure of the corneal epithelium to increased osmolarity promotes inflammation, causing a cascade of events leading to apoptosis.
Neurogenic chronic inflammation and disease severity
worsen with inflammation induced by tear film instability
and hyperosmolarity. 2
Cryopreserved amniotic membrane (CAM) is a promising therapy for corneal nerve regeneration and accelerated
recovery of ocular surface health in patients with DED.
CAM helps to improve a number of problems, such as pain,
corneal staining, overall dry eye signs and symptoms (eg,
discomfort, visual disturbances), corneal nerve density,
and corneal sensitivity. 3
CAM is a biologic corneal bandage designed to treat
damaged corneas by creating an environment for regenerative healing. Prokera is the only FDA-cleared CAM
product and supports the corneal healing process without
harmful adverse effects. With early intervention, its
CryoTek preservation method maintains full biologic
components to help rapidly restore the cornea’s own healing capabilities.4

OCULAR SURFACE DISEASE
Ocular surface disease (OSD) is an underrecognized and
underappreciated problem that is difficult to treat. It
often affects the cornea, and treating it is not in the typical retina specialist’s skill set. Anti-VEGF therapy has become the standard of care for treating macular edema and
a range of other retinal diseases. However, intravitreal
(IVT) injections require proper access and antiseptic tech-
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niques, which can cause corneal problems.
Betadine is the biggest culprit. Although it has a good
track record of being a great antimicrobial and antiseptic, it can cause corneal toxicity, especially with repeated
use. When patients have postinjection pain, it’s typically
related to ocular surface disruption due to the betadine
application. Although patients complain about the pain of
the IVT shot at first, this quickly dissipates, and it’s common for patients to call in even after a few hours following
injection, when they suddenly notice incredible pain (usually from the betadine) in their eye.
I have made some modifications in my practice. Rather
than using a lot of betadine all over the eye, I use a more
targeted approach. In some patients, for example, I will
soak a Q-tip in betadine and place it over the affected area.
OSD symptoms are rarely due to nonadherence. Instead,
when patients read, watch TV, drive a car, or use a computer, they stare; and when they stare, they don’t blink,
which exacerbates OSD symptoms. This eventually leads to
DED and OSD. Patients who undergo IVT therapy are more
likely to have blurry vision due to their retinal pathology. It
is human nature to stare when you don’t see well.

TREATMENT ALGORITHM
When patients present with dry eyes, I tend to start them
on artificial tears. If a patient shows persistent signs and
symptoms despite using tears frequently, then I use punctal plugs. If the patient is having dry eye problems and
needs IVT shots, this process may exacerbate their symptoms. If the patient is very symptomatic, I would potentially give the patient a trial of Prokera or anther amniotic membrane. I explain that it may be uncomfortable
for a few days, but it’s going to give them between 9 and
12 months of relief. Although this isn’t a perfect solution,
we do not have an approved alternative to betadine at this
time, so we’re trying to make the best of the situation.
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I prefer this algorithm because we
start with trying therapies that are
least invasive and most cost-effective
first, and then if these do not work,
we move our way up. This process
also increases adherence in patients
who need injections to maintain
their vision.

BENEFITS OF CAM THERAPY

3. John T, Tighe S, Sheha H, et al. Corneal
nerve regeneration after selfretained cryopreserved amniotic
membrane in dry eye disease. J
Ophthalmol. 2017;2017:6404918.
doi:10.1155/2017/6404918
4. Prokera. BioTissue. Accessed May 19, 2022.
https://www.biotissue.com/prokera/

MICHAEL A. SINGER, MD
E: msinger11@me.com
Michael A. Singer, MD, is a clinical professor of ophthalmology at The University of Texas Health Science Center in San
Antonio, and director of clinical research at Medical Center
Ophthalmology.
Singer has been involved in more than 150 clinical trials and
has presented research and taught courses both nationally and
internationally. He has written numerous journal articles on
many of the medicines approved for retinal indications. In 2018,
he was inducted into the Retina Hall of Fame.
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I like CAM because I know that,
when I put it on, it is centered on the
cornea. The problem with other
amniotic membranes is that they
may fold or not fit well, requiring a
lot of logistics, which makes the process more complicated. Amniotic
membranes are not something I do
on a daily basis as a retina specialist, so using CAM makes the process
much easier, even if it’s a bit more
uncomfortable for some patients.
CAM is easy and fast, and I know
I’ve done it right. Retina clinicians
are pretty busy, so anything to make
the process easier with the least
amount of hassle is better for me
and my patients.
CAM is for patients who continue
to complain about their OSD signs
and who are symptomatic, even
though they’re using drops and plugs.
These are high-need, corneal-sensitive patients. CAM won’t change the
IVT therapy patients undergo, but it
will make it better.
Although we are not looking to
replace the general ophthalmologist or cornea specialist in managing
DED, once patients start with retina
specialists, most don’t see their regular ophthalmologist routinely. Retina

specialists should understand that
what they do can contribute to worsening dry eye. At minimum, we can
recommend artificial tears for all
our patients, and if they have persistent signs and symptoms, we might
continue moving up the algorithm I
described. Of course, conferring with
their referring eye care provider is
very important, as different providers have varying views on who should
manage these patients’ DED.
Retina specialists need to be more
aware of OSD and what patients are
going through. They also need to
know that giving IVT shots can have
unintended consequences. One of the
secondary benefits of managing DED
is that retina specialists will end up
with higher patient adherence. One
long-term issue with current therapies is that patient adherence wanes
over time. Patients don’t want to
come into the doctor’s office several
times. If the process of getting an IVT
injection is more comfortable, then
we will have better patient adherence
and better outcomes, which make
our patients, their family, and our
community better. •
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Connecting the dots between the complement
pathway and geographic atrophy
Currently enrolling a Phase 2 trial to evaluate the role
of complement factor B protein in age-related macular
degeneration (AMD)
The GOLDEN Study
Ionis Pharmaceuticals is currently enrolling patients in the GOLDEN Study, a Phase 2 clinical trial
investigating the safety and effectiveness of IONIS-FB-LRX for GA secondary to AMD.
Patients in the United States aged 50 years or older with a medical diagnosis of AMD and GA in at least
one eye may prequalify to participate in the GOLDEN Study.
The study involves a screening period to determine whether patients can safely participate based on their
medical history and current health. For those enrolled, there will be a 45-week treatment period and a 12week follow-up period. Numerous precautions are in place to ensure the health and well-being of all current
and potential clinical trial participants, given the COVID-19 pandemic.

“

It has been very frustrating to watch vision loss due to age-related macular degeneration
in my patients without a good treatment available to help them. The path that Ionis has taken
allows both eyes to be treated at the same time, sparing patients the need for intravitreal
injections. The science behind this is very strong and targets the pathway that appears to be
associated with progressive vision loss. I am hopeful that this therapy will lead to improved
vision quality for patients living with geographic atrophy.

“

-David S. Boyer, M.D., Senior Partner, Retina-Vitreous Associates Medical Group

An investigational RNA-targeted approach to
address one of the root causes of dry AMD
We have seen RNA-based vaccines be hailed as
scientific saviors over the last two years in response
to COVID-19. However, the potential of RNA-targeted
therapies to treat and prevent a variety of disease has
long been recognized by scientists.
The RNA-targeted investigational therapeutic, IONISFB-LRX, leverages antisense medicine to modulate the
over-activity of the complement system. Specifically,
IONIS-FB-LRX seeks out, binds to and destroys the
specific messenger RNA (mRNA) in the liver to
reduce the production of complement factor B
protein that is found in the blood and eyes, and
directly addresses one of the root causes of GA.

Image displaying extracellular deposits (drusen) and thinning of the choriocapillaris.

IONIS-FB-LRX is delivered by a single monthly
subcutaneous injection in the abdomen or thigh, rather
than in the eye, and has the potential to treat both eyes
with a single dose. This is particularly important given
people with GA in one eye are more likely to develop it
in the other.1
Pre-clinical studies have already shown promising results
in cynomolgus monkeys treated for 13 weeks. Systemic
antisense oligonucleotide (ASO) administration resulted
in a reduction of ocular and systemic complement factor
B protein.2
Background information: AMD, GA and the complement system
In the U.S., an estimated 2.07 million people are affected
by AMD.3 By 2050, this number is expected to more
than double to 5.44 million.3
The development of a variety of complement-mediated
diseases throughout the body, including dry AMD, is
strongly associated with part of the body’s immune
system called the “complement system.” Over-activation
of complement pathways allows the complement system
to damage host cells – in this case, the retina or more
specifically the retinal pigment epithelium (RPE). This
damage is cumulative so that the greatest predictive
risk factor in vulnerable individuals is age.3 Additionally,
studies have observed systemic complement factor B
protein circulating in choriocapillaris and the posterior
retina as retinal degeneration occurs.5

Talk to your GA patients about their potential
to participate in the GOLDEN Study
If you know a patient who fits the above
criteria and you would like to refer them
for enrolment in the GOLDEN Study,
please contact ionisNCT03815825study@
clinicaltrialmedia.com or call 1-800-932-037.
To learn more about the clinical trial and
eligibility, visit ionistrials.com/golden-study.
IONIS-FB-LRX is an investigational therapy
and has not been approved for use by any
regulatory authority.

been shown to have modulating local complement
pathway activity at sites of degeneration of the
retina and choriocapillaris.
There are currently no proven treatment options
to arrest or reverse GA. However, a greater
understanding of the role of complement factor
anomalies in the causation of AMD gives hope
that complement-targeted therapy could address
the underlying cause and give patients with
advanced cases of dry AMD a better chance to
preserve one of the most important senses for
navigating daily life.

GA in AMD is characterized by the accumulation of
extracellular deposits (drusen) and thinning of the
choriocapillaris, leading to the formation of islands of
photoreceptor and RPE loss that rapidly enlarge and
encircle the fovea until the central vision is lost.5,6 GA has

About Ionis Pharmaceuticals
For more than 30 years, Ionis Pharmaceuticals, a biotechnology company, has been the
leading innovator in RNA-targeted therapeutics, pioneering new markets and changing
standards of care with its novel antisense technology.
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AMD
Perspectives on intravenous
bevacizumab repackaged for
intravitreal use
By Szilárd Kiss, MD

T

oday, more than 50% of patients with wet
age-related macular degeneration (AMD) are
treated off-label with repackaged intravenous
bevacizumab (Avastin) that was formulated
and packaged for oncologic use. This anti-VEGF chemotherapy agent is approved for systemic administration
in multiple cancers but has no approved indications
in ophthalmology, despite its widespread use in treating a variety of
retinal diseases.
Other anti-VEGF therapies that
are FDA approved specifically to treat
retinal diseases—including ranibizumab (Lucentis), aflibercept (Eylea),
brolucizumab-dbll (Beovu), and fariciKiss
mab-svoa (Vabysmo)—are much more
expensive than off-label bevacizumab. The result: Many
clinicians are forced by insurance companies to use the
much-less-costly systemic bevacizumab for many of
their patients.
Because bevacizumab is not intended nor packaged
for intravitreal injection, it must be obtained from compounding pharmacies for ocular use. These pharmacies
repackage very small quantities of oncologic bevacizumab
into syringes for intravitreal injection for conditions such
as wet AMD, diabetic macular edema, and branch retinal
vein occlusion.
Although these repackaged bevacizumab syringes
appear to satisfy an urgent clinical and financial need
for patients, they are associated with considerable public health concerns due to the risks posed to patients from
compounding pharmacies’ lack of compliance with a variety of FDA requirements.
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WHAT IS REPACKAGING, AND WHY DOES THE FDA
ALLOW IT?
Pharmacy compounding, including repackaging, is permitted under FDA regulations when a physician prescribes medication for an individual patient that is unavailable commercially in the dose and/or form needed
by that individual patient. Examples of compounding include creating liquid formulations of medications that a
baby or older patient cannot swallow in solid form. Bulk
compounding of medications is not legal if the medication is commercially available (eg, FDA approved) in a
form or dose that is appropriate to treat the patient.
In the case of systemic bevacizumab, with no approved
ophthalmic formulation, retina specialists can only use
the drug for intraocular injection through off-label pharmacy repackaging. Compounding pharmacies aliquot
small doses to create prefilled syringes of bevacizumab
from a large vial for intraocular injection. Through this
mechanism, retina physicians have relied on repackaged
systemic bevacizumab for nearly 15 years to provide a
cost-effective anti-VEGF therapy to their patients.

RISKS TO PATIENTS REMAIN
Although repackaged bevacizumab has helped millions
of patients maintain and even improve vision for a variety
of previously blinding retinal disorders, the approach may
put patients at risk. This situation is largely due to the process of drawing up multiple syringes from a single vial, as
well as to the fact that bevacizumab is not formulated to
meet the FDA’s specific standards for ophthalmic injectables. The agency’s chemistry manufacturing and controls
standards are an integral part of the FDA requirements for
any drug approval, and the syringes that contain aliquoted
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bevacizumab have not undergone this
rigorous review and vetting.
Typically, 70 to 80 separate aliquots
are taken from 1 bevacizumab vial
and repacked for intraocular use. This
repetitive process opens the door to
contamination; one of the most serious risks from contamination is bacterial endophthalmitis. Unfortunately,
cases of endophthalmitis caused by
repackaging of bevacizumab have
been reported.1-4
Other problems can also present.
The repackaging process relies on
human judgment as to the quantity of
drug aliquoted into each syringe, and
given that only a tiny amount is needed,
even a small variation due to human
error can significantly affect the dose
that a retina patient receives. Studies
have shown that prefilled syringes vary
in terms of how much bevacizumab is
provided, with underdosing being common3; the impact of underdosing, of
course, is that patients may appear not
to be responding appropriately to treatment when they simply may be receiving a subtherapeutic dose. Other risks
derive from lack of FDA-reviewed analytical methods, specifications, drug
stability data, unknown quantities of
particulates or bacterial endotoxins,
unverified FDA-approved pH levels,
or even the temperatures at which the
syringes are filled, stored, and shipped.
Faulty performance along any of these
dimensions can damage the molecule
and compromise its safety and efficacy.
The syringes used to draw up an aliquot of bevacizumab can also introduce problems, including precipitating
agglomerations of the molecule’s proteins such that the osmolarity of the
drug solution in the aliquoted vial is
compromised.4,5 Moreover, the prefilled
syringes often do not meet the FDA’s
standards for ophthalmic injectables:
They may contain silicone lubricant
that can be expelled into the eye and
cause permanent visual obstruction
and increases in intraocular pressure,6
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or are not ophthalmic syringes at all
but rather ones created for other uses
(such as insulin injection). There are no
standards or guidelines for the syringes
containing repackaged bevacizumab.
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FDA-APPROVED MANUFACTURING
MATTERS
When the FDA approves a drug for
commercial marketing, it not only establishes safety and efficacy, but it also
reviews and regulates the manufacturing process, the specific manufacturing equipment employed, and the
packaging that will be used for the
finished drug product. Current Good
Manufacturing Process (cGMP) is the
global gold standard for pharmaceutical manufacturing and a threshold
that must be met to secure FDA approval. Repackaging pharmacies may
not abide by cGMP standards when individual syringes are drawn for intraocular use.
In the interests of providing their
patients with a proven anti-VEGF therapy at a more workable price point
than is possible with the currently
approved anti-VEGF retinal therapies,
physicians have long relied on repackaged bevacizumab from compounding
pharmacies—and indeed the molecule
has proven itself a valuable therapy for
many years. But a solution to the risks
that repackaging entails, as delineated
above, would be a bevacizumab molecule that is specifically developed and
optimized to meet all the FDA’s rigorous requirements for an ophthalmic
injectable, manufactured in a cGMP
facility, packaged with a vial or syringe
specifically designed for ophthalmic
use, and introduced into the market via
the established supply chain.
Such a product would provide retina
physicians and their patients a safe and
effective FDA-approved option, using a
trusted and well-understood molecule
that mitigates the risks they currently
face from repackaged bevacizumab
from compounding pharmacies. •

SZILÁRD KISS, MD
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Szilárd Kiss, MD, is the Bob and Dolores Hope–Robert M. Ellsworth,
MD, Distinguished Associate Professor in Ophthalmology and
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complex vitreoretinal surgery and treatment of age-related
macular degeneration and diabetic retinopathy. His clinical and
translational research focuses on 4 broad areas: retinal imaging,
ocular gene therapy, novel therapeutic targets for ocular neovascularization, and genetic markers for retinal diseases.
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Guiding retinal therapies
through the pipeline

Foundation Fighting Blindness is ushering gene therapies into clinical trials

G

rowth in the clinical and commercial development of gene therapies for retinal degenerative
diseases has been explosive over the past decade. The rapid expansion of the field has been
led by dramatic vision restoration for virtually blind patients made possible by voretigene neparvovec-rzyl (Luxturna; Spark Therapeutics), which the FDA approved in
December 2017. It is the first gene therapy for the eye or
any inherited retinal disease to cross
the regulatory finish line in the United
States. Developed by gene therapy pioneer Jean Bennett, MD, PHD, for children and adults with Leber congenital
amaurosis (LCA) or retinitis pigmentosa (RP) caused by biallelic RPE65 mutations, the therapy provided immeShaberman
diate and impressive vision improvements in a phase 1/2 clinical trial at Children’s Hospital of
Philadelphia. Those initial results, reported in 2008, sent
a strong signal to investigators and biotechnology companies that gene therapy could be a powerful modality for
treating retinal diseases.
Now, dozens of companies are in the retinal gene
therapy development space and more than 20 clinical
trials for genetic therapies are under way for patients
with a broad range of retinal degenerative diseases.

These include RP, LCA, choroideremia, achromatopsia, and the dry and wet forms of age-related macular
degeneration (AMD).
The Foundation Fighting Blindness, the world’s leading
private funder of retinal degenerative research, has played
a pivotal role in advancing retinal gene therapies into
clinical development. As an early funder of the modality
for myriad retinal diseases, the foundation began investing in RPE65 gene therapy research back in the mid-1990s
and ultimately invested $10 million in the research that
eventually led to voretigene neparvovec.
“We were very early adopters, recognizing that the retina was an ideal gene therapy target. It’s a small, accessible piece of tissue, and many conditions that affect the
retina are monogenic. We knew that if we could directly
address the patient’s mutated gene by augmenting or
modifying its activity, we had an excellent opportunity to
save and restore vision,” said Benjamin Yerxa, PhD, chief
executive officer at the foundation. “Furthermore, we see
gene therapy’s potential for gene-agnostic applications
such as neuroprotection and optogenetics to help a broad
range of patients, regardless of the mutated gene causing
their vision loss.”
The foundation currently funds a broad range of gene
therapies and other treatment modalities at both early and
late stages of development. Its RD (Retinal Degeneration)
Continued on PAGE 21

18

MODERN RETINA™ | SUMMER 2022

WWW.MODERNRETINA.COM

metamorworks @ iStock

By Ben Shaberman, MA, MSC

NOW AVAILABLE

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*

Visit VABYSMO-HCP.com
INDICATIONS
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; 2021.

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(v1.0) 02/22

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.
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)].
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)].

VABYSMO
AMD
N=664

DME
N=1262

Active Control
(aflibercept)
AMD
DME
N=622
N=625

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.

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.
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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Fund, a venture philanthropy fund with
nearly $120 million in commitments,
was launched in 2018 to help investigators and start-up companies move their
emerging therapies into and through
early-stage clinical trials. The fund’s
goal is to attract additional investments
from pharmaceutical and biotechnology
companies to fund the more expensive,
late-stage trial phases. Furthermore, all
returns on the fund’s investments are
put back into the foundation to support
additional research and investments.
“The ultimate goal of the RD Fund
is to get more treatments across the
finish line and out to patients. We
can’t afford to fund late-stage clinical
research, which often costs a hundred
million dollars or more, but we can
afford the earlier-stage research to
attract those major investments from
biotechs and big pharma,” said Yerxa.
In fall 2021, the RD Fund took the
bold step of launching its own company, Opus Genetics, to develop gene
therapies for orphan retinal diseases,
those rare conditions that weren’t
being addressed by other companies.
Opus’ $19 million in seed financing
included investments from the Manning Family Foundation and Bios
Partners. Its first 3 targets are for LCA
caused by mutations in LCA5, RDH12,
and NMNAT1. The LCA5 and RDH12
therapies were developed preclinically by Opus cofounder Bennett and
licensed from the University of Pennsylvania. The NMNAT1 treatment
was developed in the laboratory by
cofounder Eric A. Pierce, MD, PhD,
and licensed from Harvard Medical
School’s Massachusetts Eye and Ear.
Opus plans to launch a clinical trial
for LCA5 by the end of 2022. In April
2022, the company signed a collaboration agreement with Resilience to
provide manufacturing services for its
gene therapy pipeline.
In October 2020, the RD Fund
realized its first financial win when
Novartis acquired Vedere Bio for
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approximately $280 million. In 2019,
the fund had helped launch Vedere
Bio to advance an optogenetic therapy
developed by its scientific cofounders John G. Flannery, PhD, and Ehud
Isacoff, PhD, from the University of
California, Berkeley. The investigators’ approach—a gene-agnostic gene
therapy—provides potential vision
restoration for patients who have lost
all their photoreceptors to a condition such as RP by delivering a gene
that expresses a light-sensing green
cone opsin in surviving ganglion cells.
In essence, the treatment enables
ganglion cells to work like a back-up
system for lost photoreceptors. The
approach holds promise for restoring
vision for patients who are completely
or nearly blind, regardless of the
mutation causing their disease. A new
incarnation of the company, Vedere
Bio II, was subsequently launched
after the Novartis acquisition to continue development of other retinal
gene therapies.
Also in 2020, the RD Fund invested
in the gene therapy start-up Atsena
Therapeutics, which reported early,
encouraging vision improvements for 3
patients in a phase 1/2 clinical trial for
its LCA (GUCY2D mutations) gene therapy. Cofounded by Shannon E. Boye,
PhD, and Sanford L. Boye, MS, both of
the University of Florida in Gainesville,
Atsena also has preclinical gene therapy programs for X-linked retinoschisis
and Usher syndrome type 1B.
SparingVision, another RD Fund
investment, is planning to launch
a clinical trial in 2022 for its geneagnostic, cone-preserving therapy for
patients with RP, Usher syndrome,
and related conditions. Nearly 2
decades ago, José-Alain Sahel, MD,
and Thierry Léveillard, PhD, investigators from the Institut de la Vision
in Paris, France, identified a protein
secreted by rod photoreceptors that is
critical to the survival of cones. Aptly
named rod-derived cone-viability

factor, it is the protein expressed by
SparingVision’s cone-preserving gene
therapy. The company is also developing a gene therapy that restores light
sensitivity to cones that have lost their
ability to process light due to advanced
forms of RP, Usher syndrome, and
related diseases.
The RD Fund’s other gene-related
therapy investments include SalioGen Therapeutics, whose Saliogase technology seamlessly inserts
new DNA of any size (eg, the Stargardt disease gene ABCA4) into precise, defined genomic locations. The
fund also invests in ProQR Therapeutics, which has an RNA therapy in a
phase 2/3 clinical trial for individuals with Usher syndrome 2A and nonsyndromic RP caused by mutations in
exon 13 of the USH2A gene.
“We are off to a great start with
our investments and working to continue to expand our portfolio with the
strategy of investing in strong science
being developed by well-managed
companies,” said Yerxa. “I think our
coinvestors recognize and appreciate our commitment to making every
shot on goal really count.” •

BEN SHABERMAN, MA, MSC
e: bshaberman@fightingblindness.org
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science and research for the Foundation Fighting Blindness
(FFB) for more than 17 years. In addition to writing for
FFB’s electronic and print publications, he presents the
latest scientific advancements at local and national
events for patients and families and conducts a variety of
science training activities for staff and constituents. He
also recently launched the Eye on the Cure podcast series,
which is available on most major podcast platforms.
Shaberman earned a master of arts degree in writing from Johns
Hopkins University in Baltimore, Maryland; a master of science
degree in systems management from the University of Maryland
in College Park; and a bachelor of science degree in computer
information science from Cleveland State University in Ohio. He
has written 3 books—Retina Boy, Jerry’s Vegan Women, and The
Vegan Monologues—published by Apprentice House Press, Loyola
University Maryland.
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surgical
retina
Augmented reality enhances
visualization and improves ergonomics

Physicians can use navigational tools to attain a much more immersive perspective
By Jorge Calzada, MD; Special to Modern Retina™

D

igital technology has simplified and enhanced our lives in so many ways—from
smart phones that feed us news throughout
the day to electronic health records that
provide a panoramic perspective of our patients’ medical history. Given the reach of digital technology, it is
not surprising that this ubiquitous technology is at
the root of cutting-edge retinal surgery in the form of
3-dimensional (3D) digital microscopes and augmented
reality (AR) head-mounted camera
systems (HMS).
When it comes to retina surgery,
digital visualization systems are generally associated with several advantages vs traditional optical microscopes, such as lower illumination
levels, enhanced depth of field, digiCalzada
tal filters that facilitate better view
of intraocular structures, and a minimized likelihood
of asthenopia. These advantages are further improved
upon with the combination of an HMS and AR embodied in the Beyeonics One ophthalmic exoscope (BVI/
Beyeonics Vision). This platform, which was first introduced in the US less than a year ago, includes a fully digital microscope, a powerful video-processing computer
system, and a surgical headset with a built-in 3D display
and control (Figure 1).
Built using technology originally developed for the
aerospace industry, the Beyeonics One system is centered
around a console equipped with 3D stereoscopic cameras. During surgery, 4K (4 times the resolution of 1080p)
high-resolution video from the cameras is transmitted to
the surgical headset that offers an up-close, immersive
experience (Figure 2). The headset is controlled by head-
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gesture commands and a foot switch that can be used
to repeatedly change the view—from the actual surgical field to an interior microscopic view of the procedure,
overlaid with data from a patient’s health record, preop
diagnostic tests, and surgical device readings.

MY EXPERIENCE
As the medical director of a recently opened retina practice that I launched after many years in a group practice,
I was gratified to have the opportunity to be among the
first retinal surgeons in the US to perform surgery with
the assistance of this platform. When operating with the
Beyeonics One system, we viewed the surgical field in 3D
through the surgical headset rather than on an external
screen, such as those associated with “heads up” surgical
systems. The setup places me at a control center, where I
can use the platform to access optical coherence tomography images and other information that can potentially
help throughout the procedure (Figure 3).
The Beyeonics One system is distinctive in that it is
completely dedicated to digital visualization. The surgical AR headset provides a unique way of communicat-

Figure 1.

Wearable headset with
a built-in 3D display
provides the freedom to
look anywhere, not tied
to an ocular microscope.
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surgical retina

Figure 2. BeyeonicsOne monitor offers
an up-close, immersive view through the
microscope.

ing with the exoscope, and the system offers heightened ergonomics and
freedom to adopt a more natural posture that exceed those associated with
heads-up systems. I appreciate that it
is a dedicated digital platform. This
is in contrast with other systems that
offer a combination of digital and traditional optical capabilities. Conventional microscopes, although capable
of superb surgical visualization, have
ultimately reached a physical plateau
in their functionalities.
Advancement in surgical visualization requires novel digital capabilities.
Hybrid technologies are limited in the
way that the images are blended. In
addition, illumination intensities and
techniques are different for traditional
versus digital microscopy, making the
hybrid systems more like 2 parallel
systems of microscopy rather than a
truly integrated hybrid system. I prefer using either traditional microscopy for its reliability or digital for its
innovative properties. Beyeonics One
is a great leap forward as the first ophthalmic exoscope on the market.
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The AR headset also sets the system
apart. HMS technology provides an
excellent visual experience—the quality of the screens within the headset is
exceptional—and greater ergonomics
compared with traditional surgery. At
first glance, the AR headset is reminiscent of virtual-reality entertainment
systems, but on closer inspection, it is
apparent that the technology creates
an entirely new way of communicating with platform. The headset houses
gyroscopes, allowing head movements
to control the XY panning, zoom,
focusing, and any other digital options
on the microscope.
I had the chance to use this system for several days for a sufficient
number of procedures to enable me
to say that it facilitates greater freedom of movement than other digital
systems that I’ve used. I could move
my head in any direction without losing sight of the surgical field, and this
allowed greater freedom to find the
most ergonomically comfortable sitting position. Visualizing the surgical field through the headset removes
the problem of vertical spine tethering
that is typical of conventional microscopy or angular neck tethering that
is a shortcoming of external screenbased digital microscopy systems.

LOGISTICS
As with any new technology, there is
a learning curve, but it was minimal.
Within 5 cases, I understood the sensitivity of the cameras and headset, and I
was comfortable setting the brightness
and contrast and employing filters and
edge-detection modalities.
The system is unique, so logistical issues must be addressed. For
instance, as I approach the surgical field, I wear double gloves. I use
the outer gloves to pick up the headset and adjust it for ideal comfort and
visualization, and then I sit in my
surgical chair and remove the outer
gloves. The inner gloves are sterile, so

I proceed with the surgery. It is worth
noting that when I used the Beyeonics One system, there was still a cable
connecting the headset and console.
The manufacturer’s plan is for this
connection to be phased out so that
the headset will be completely independent from the console.

Figure 3. BeyeonicsOne system enables

access to images and other patient information
that can help throughout the procedure.

(Images courtesy of Jorge Calzada, MD)

THE FUTURE
This system is an intuitive progression of the digitization of society,
but it goes beyond simple digital integration. We have an array of navigational tools that we can utilize to
attain a much more immersive perspective. I think digital microscopy
in general and the Beyeonics One system in particular are the catalysts
that will take surgery to the as-yetunforeseen possibilities that the 21st
century has in store.
JORGE CALZADA, MD
e: JIC@deepblueretina.com
P: 901-522-6520.
Calzada is the owner and medical director of Deep Blue
Retina in Memphis, Tennessee. He has no financial interest
to report. Beyeonics Vision is distributed by BVI in the US.
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SURVEY: Exploring alternative treatments
for macular edema associated with
noninfectious uveitis
Retina specialists express interest in suprachoroidal drug delivery

By Cheryl Guttman Krader, BSPharm

A

recent independent survey of retina specialists
provides insights on their perspectives regarding the management of macular edema associated with noninfectious uveitis. The survey
was conducted by Modern Retina™ in collaboration with
Bausch + Lomb.
The survey was prompted by the availability of triamcinolone acetonide injectable suspension (Xipere) for
suprachoroidal use as a new modality for treating uveitic
macular edema. The survey polled over 100 retina specialists across the United States, and the questions were
designed primarily to assess clinicians’ views on the current standard of care for treating macular edema associated with noninfectious uveitis and retina specialists’ knowledge about alternative drug delivery methods,
including suprachoroidal injections.
The results showed that the respondents overwhelmingly see a need for alternative options to treat the condition that represents the most common sight-threatening
complication of noninfectious uveitis. In addition, the sur-

vey demonstrated the clinicians had strong interest in
learning about drug delivery via the suprachoroidal space.

DIGGING INTO THE DATA
Overall, 90% of the retina specialists who participated
in the survey agreed that there is a need for alternative
treatments for patients with macular edema associated
with noninfectious uveitis, and 94% of the respondents
were interested in finding out more about drug delivery
via the suprachoroidal space. Approximately one-third of
the retina specialists indicated they were “extremely interested” in learning more about suprachoroidal drug delivery, and 51% said they were “very interested.”
Responses to questions focusing specifically on the
suprachoroidal route for drug delivery showed that 85%
of the surveyed retina specialists consider it an option for
treating macular edema associated with noninfectious uveitis. Almost half of the respondents (48%) agreed that this
novel method of drug administration may facilitate targeted
delivery of therapeutic agents to the retina and choroid.

9 OF 10

RETINA SPECIALISTS
believe alternatives are
needed to treat patients with
macular edema associated with
noninfectious uveitis.

Continued on PAGE 27
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POWER MEETS
POTENTIAL
When treating uveitic macular edema
via the suprachoroidal space,

XIPERE™ can help patients achieve and
sustain significant BCVA improvements
with a low incidence of IOP elevation1-3
See efficacy take center stage at

XIPERE.COM/HCP

BCVA=best-corrected visual acuity. IOP=intraocular pressure.

Indication
XIPERE™ (triamcinolone acetonide injectable suspension) for suprachoroidal use is a corticosteroid indicated for the treatment of macular edema associated with uveitis.

Important Safety Information
Patients should be monitored following injection for elevated intraocular pressure. See Dosage and Administration instructions in full Prescribing Information.
• XIPERE is contraindicated in patients with active or suspected ocular or periocular infections including most viral diseases of the cornea and conjunctiva,
including active epithelial herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infections, and fungal diseases.
• XIPERE is contraindicated in patients with known hypersensitivity to triamcinolone acetonide or any other components of this product.
• Use of corticosteroids may produce cataracts, increased intraocular pressure, and glaucoma. Use of corticosteroids may enhance the establishment of
secondary ocular infections due to bacteria, fungi, or viruses, and should be used cautiously in patients with a history of ocular herpes simplex.
• Hypothalamic-pituitary-adrenal (HPA) axis suppression, Cushing’s syndrome, and hyperglycemia can occur following administration of a corticosteroid. Monitor
patients for these conditions with chronic use.
• In controlled studies, the most common ocular adverse reactions were increased ocular pressure, non-acute (14%), eye pain, non-acute (12%), cataract (7%),
increased intraocular pressure, acute (6%), vitreous detachment (5%), injection site pain (4%), conjunctival hemorrhage (4%), visual acuity reduced (4%), dry eye
(3%), eye pain, acute (3%), photophobia (3%), and vitreous floaters (3%), and in 2% of patients: uveitis, conjunctival hyperaemia, punctate keratitis, conjunctival
oedema, meibomianitis, anterior capsule contraction, chalazion, eye irritation, eye pruritus, eyelid ptosis, photopsia, and vision blurred.
The most common non-ocular adverse event was headache (5%).
• Corticosteroids should be used during pregnancy or nursing only if the potential benefit justifies the potential risk to the fetus or nursing infant.
To report SUSPECTED ADVERSE REACTIONS, contact Bausch + Lomb at 1-800-321-4576 or FDA at 1-800-FDA-1088 or visit www.fda.gov/medwatch.
Please see brief summary of Prescribing Information on adjacent page.
References: 1. XIPERE™ [prescribing information]. Alpharetta, GA: Clearside Biomedical, Inc.; 2021. 2. Yeh S, Khurana RN, Shah M, et al. Efficacy and safety of suprachoroidal CLS-TA for
macular edema secondary to noninfectious uveitis: phase 3 randomized trial. Ophthalmology. 2020;127(7):948-955. 3. Khurana RN, Merrill P, Yeh S, et al. Extension study of the safety and
efficacy of CLS-TA for treatment of macular oedema associated with non-infectious uveitis (MAGNOLIA). Br J Ophthalmol. 2021;0:1-6.
XIPERE™ is a trademark of Clearside Biomedical, Inc. used under license.
© 2022 Bausch & Lomb Incorporated or its affiliates. XIP.0016.USA.22
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to use
XIPERE™ safely and effectively. See full Prescribing Information for
XIPERE™.

XIPERE™

(triamcinolone acetonide injectable suspension), for
suprachoroidal use
Initial U.S. Approval: 1957
INDICATIONS AND USAGE
XIPERE™ (triamcinolone acetonide injectable suspension) 40 mg/mL is
indicated for the treatment of macular edema associated with uveitis.
CONTRAINDICATIONS
4.1 Ocular or Periocular Infections XIPERE™ is contraindicated in patients
with active or suspected ocular or periocular infections including most viral
diseases of the cornea and conjunctiva, including active epithelial herpes
simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial
infections, and fungal diseases.
4.2 Hypersensitivity XIPERE™ is contraindicated in patients with known
hypersensitivity to triamcinolone acetonide or any other components of this
product.
WARNINGS AND PRECAUTIONS
5.1 Potential Corticosteroid-Related Effects Use of corticosteroids may
produce cataracts, increased intraocular pressure, and glaucoma. Use of
corticosteroids may enhance the establishment of secondary ocular infections
due to bacteria, fungi, or viruses. Corticosteroids should be used cautiously in
patients with a history of ocular herpes simplex. Corticosteroids should not be
used in patients with active ocular herpes simplex.
5.2 Alterations in Endocrine Function Hypothalamic-pituitary-adrenal (HPA)
axis suppression, Cushing’s syndrome, and hyperglycemia can occur following
administration of a corticosteroid. Monitor patients for these conditions with
chronic use. Corticosteroids can produce reversible HPA axis suppression with
the potential for glucocorticosteroid insufficiency after withdrawal of treatment.
Drug induced secondary adrenocortical insufficiency may be minimized by
gradual reduction of dosage. This type of relative insufficiency may persist for
months after discontinuation of therapy; therefore, in any situation of stress
occurring during that period, hormone therapy should be reinstituted. Metabolic
clearance of corticosteroids is decreased in hypothyroid patients and increased
in hyperthyroid patients. Changes in thyroid status of the patient may
necessitate adjustment in dosage.
ADVERSE REACTIONS
6.1 Clinical Trials Experience Because clinical trials are conducted under
widely varying conditions, adverse reaction rates observed in the clinical trials
of a drug cannot be directly compared to rates in the clinical trials of another
drug and may not reflect the rates observed in practice. XIPERE™ was studied
in a multicenter, randomized, sham-controlled, double-masked study in
patients with macular edema associated with uveitis. Table 1 summarizes data
available from the clinical trial for XIPERE™ treated patients and control
patients. The most common ocular (study eye) adverse reactions occurring in
≥ 2% of patients and nonocular adverse reactions occurring in ≥ 5% of patients
are shown in Table 1.
XIPERE™
(N = 96) n (%)

Adverse Reaction

Control
(N = 64) n (%)

Ocular
Increased intraocular pressure, nonacute a, b

13 (14%)

Eye pain, non-acute b

11 (12%)

0

Cataract c

7 (7%)

4 (6%)

Increased intraocular pressure, acute a, d

6 (6%)

0

Vitreous detachment

5 (5%)

1 (2%)

Injection site pain

4 (4%)

2 (3%)

Conjunctival haemorrhage

4 (4%)

2 (3%)

Visual acuity reduced

4 (4%)

1 (2%)

Dry eye

3 (3%)

1 (2%)

3 (3%)

0

3 (3%)

0

Eye pain, acute
Photophobia

d

9 (14%)

Vitreous floaters

3 (3%)

0

Uveitis

2 (2%)

7 (11%)

Conjunctival hyperaemia

2 (2%)

2 (3%)

Punctate keratitis

2 (2%)

1 (2%)

Conjunctival oedema

2 (2%)

0

Meibomianitis

2 (2%)

0

Anterior capsule contraction

2 (2%)

0

Chalazion

2 (2%)

0

Eye irritation

2 (2%)

0

Eye pruritus

2 (2%)

0

Eyelid ptosis

2 (2%)

0

Photopsia

2 (2%)

0

Vision blurred

2 (2%)

0

5 (5%)

2 (3%)

Non-ocular
Headache

a
Includes intraocular pressure increased and ocular hypertension b Defined as not occurring on the day
of the injection procedure, or occurring on the day of the injection procedure and not resolving the same
day c Includes cataract, cataract cortical, and cataract subcapsular d Defined as occurring on the day of
the injection procedure and resolving the same day

USE IN SPECIAL POPULATIONS
8.1 Pregnancy Risk Summary There are no adequate and well-controlled
studies with XIPERE™ in pregnant women to inform drug-associated risks. In
animal reproductive studies from the published literature, topical ocular
administration of corticosteroids has been shown to produce teratogenicity at
clinically relevant doses. There is negligible systemic XIPERE™ exposure
following suprachoroidal injection [see Clinical Pharmacology (12.3)].
Corticosteroids 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. In the U.S. general population,
the estimated risk of major birth defects and miscarriage in clinically recognized
pregnancies is 2% to 4% and 15% to 20%, respectively. Animal Data Animal
reproduction studies using XIPERE™ have not been conducted. In animal
reproductive studies from the published literature, topical ocular administration
of corticosteroids to pregnant mice and rabbits during organogenesis has been
shown to produce cleft palate, embryofetal death, herniated abdominal viscera,
hypoplastic kidneys and craniofacial malformations.
8.2 Lactation Risk Summary It is not known whether ocular administration of
corticosteroids could result in sufficient systemic absorption to produce
detectable quantities in human milk. Systemically administered
corticosteroids appear in human milk and could suppress growth, interfere with
endogenous corticosteroid production, or cause other untoward effects. The
developmental and health benefits of breastfeeding should be considered
along with the mother’s clinical need for XIPERE™ and any potential adverse
effects on the breastfed infant from XIPERE™. There are no data on the effects
of XIPERE™ on milk production.
8.4 Pediatric Use Safety and effectiveness of XIPERE™ in pediatric patients
have not been established.
8.5 Geriatric Use No overall differences in safety or effectiveness have been
observed between elderly and younger patients following XIPERE™
administration.
NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis No information is available on the carcinogenic potential of
triamcinolone acetonide.
Mutagenesis No information is available on the mutagenic potential of
triamcinolone acetonide.
Fertility No information is available on the effect of triamcinolone acetonide on
fertility.
Manufactured for: Clearside Biomedical, Inc.
900 North Point Parkway, Suite 200
Alpharetta, GA 30005 www.clearsidebio.com/patents
XIPERE™, SCS, and SCS Microinjector® are trademarks of Clearside
Biomedical, Inc. used under license.
© 2022 Bausch & Lomb Incorporated or its affiliates
Revised 10/2021 XIP.0015.USA.22 Issued: 02/2022
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How the

89% OF RETINA SPECIALISTS OPEN TO TRAINING
prefer to receive it:

54% Wet lab in person

38% At-home study modules

48% Online webinars with clinicians 36% Virtual trainings
45% In-person workshops

programs at
29% Live
conferences

training
44% In-person
demonstrations

trainings with
27% At-home
materials*

kit with FAQs, brochure,
31% Demo
25% Online workshops
and video*

*Mailed to home

The procedure for administering a
suprachoroidal injection is distinctly
different from the intravitreal injection procedure. Perhaps it is not surprising, therefore, that 55% of respondents cited the need for training as an
important factor for the integration
of suprachoroidal administration into
clinical care. Case studies and more
information were identified as important factors for supporting adoption
of the novel drug delivery approach by
39% and 33% of survey respondents,
respectively. Patient access was noted
to be an important factor by 29% of
the retina specialists and 23% identified a need for patient education.
Eighty-nine percent of the retina
specialists who participated in the
survey were open to receiving training on the suprachoroidal injection
technique. The survey results showed
wide variation in their preferences

WWW.MODERNRETINA.COM

for receiving the training. Although
the retina specialists’ responses indicated significant interest in several
different educational formats, they
overall favored in-person programs.
Of the retina specialists who indicated interest in receiving training on
suprachoroidal administration, the
largest proportion (54%) preferred to
receive it via in-person wet lab sessions, 45% preferred attending in-person workshops, 44% preferred in-person training demonstrations, and 29%
favored live programs at conferences.
Nearly half of the respondents
open to training expressed interest
in online webinars with clinicians,
36% said they preferred virtual
trainings, and 25% favored online
workshops. Sizable proportions of the
retina specialists who were open to
receiving training on suprachoroidal
injection indicated preferences for

at-home (nonweb-based) formats
that could consist of using at-home
study modules (38%); a demo kit
providing answers to frequently asked
questions, a brochure, and video (31%);
or at-home training using materials
received through the mail (27%).

ACCESS TO TRAINING
Triamcinolone acetonide injectable
suspension for suprachoroidal injection
was approved by the FDA for the treatment of macular edema associated
with uveitis in October. It is the first
and only treatment approved for injection into the suprachoroidal space.
Free training on the suprachoroidal injection technique is available
through Bausch + Lomb. Ophthalmologists interested in attending a Xipere
training session can register online
at https://www.xipere.com/hcp/
xipere-training. •
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diabetic
eye disease
Fight Retinal Blindness! registry data:

Ranibizumab and aflibercept are
safe for treating DME over 3 years

A comparison study utilized real-world data to investigate efficacy
By Lynda Charters

P

ierre-Henry Gabrielle, MD, PhD, from the University of Sydney School of Medicine, Discipline of Ophthalmology; Save Sight Institute, New South Wales, Australia; and the Department of Ophthalmology, Dijon University Hospital, Dijon, France, and colleagues from other European
and Australian institutions reported that a comparison
of ranibizumab (Lucentis; Genentech) and aflibercept
(Eylea; Regeneron Pharmaceuticals) showed that both
drugs are safe and effective for treating diabetic macular edema (DME).1
The investigators retrospectively analyzed treatmentnaive eyes with DME in which intravitreal treatment
with either of the 2 medications (ranibizumab 0.5 mg or
aflibercept 2 mg) began between January 1, 2013, and
December 31, 2017. All data were collected in the Fight
Retinal Blindness! registry.

ANALYSIS FINDINGS
A total of 534 eyes of 402 patients were included. Ranibizumab was injected intravitreally into 267 eyes and
aflibercept into 267 eyes.
In this real-world observational study, data showed
that the longitudinal adjusted visual acuity change over
the 3-year period between ranibizumab and aflibercept
using all eyes differed significantly (P < .001). However,
the investigators believe that this was the result of the
significantly larger gains achieved with aflibercept in
the first 12 months. “The adjusted visual acuity change
at 3 years after this initial superiority had diminished
was similar,” they said, ie, adjusted visual acuity change
+1.6 (−0.1 to 4.2) letters for ranibizumab compared with
+2.4 (−0.2 to 5.1) letters for aflibercept.
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However, the adjusted mean changes in the central
subfield thickness (CST) remained significantly (P < .01)
different throughout the 3-year period in favor of aflibercept, ie, −87.8 microns (range, −108.3 to −67.4 microns
for ranibizumab) compared with −114.4 microns (range,
−134.4 to −94.3 microns for aflibercept).
The investigators also reported that when patients
had moderate baseline visual impairment (visual acuity ≤ 68 Early Treatment Diabetic Retinopathy Study
letters), the vision improved faster in eyes treated with
aflibercept up until 18 months of treatment compared
with eyes treated with ranibizumab, which then stayed
similar until 36 months of treatment. No difference was
observed in patients with mild baseline visual impairment (visual acuity ≥ 69 Early Treatment Diabetic Retinopathy Study letters).
They concluded: “Aflibercept and ranibizumab were
both safe and effective for DME over 3 years in daily
practice, although aflibercept had better anatomical
outcomes. The faster and larger visual gains at 1 year
observed in eyes treated with aflibercept when the
presenting visual impairment was moderate (visual acuity ≤ 68 letters or 20/50) were no longer significant by
18 months as already described in a [randomized clinical
trial (RCT)]. The medium-term real-world treatment outcomes of ranibizumab or aflibercept for DME seemed to
be somewhat inferior to those reported in RCTs.” •
REFERENCE
1. Gabrielle PH, Nguyen V, Creuzot-Garcher C, et al. Three-year treatment
outcomes of aflibercept versus ranibizumab for diabetic macular
edema. Data from the Fight Retinal Blindness! registry. Retina,
2022;42(6):1085-1094; doi:10.1097/IAE.0000000000003428
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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.
6. Sadda SR et al. Retina. 2016;36(10):1806-1822. 7. Singh RP et al. Am J Ophthalmic Clin Trials. 2019;(1):1-6.
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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uveitis
Modern Retina™ Case-Based Roundtables create an environment for ophthalmology’s brightest minds to examine complex, realworld patient cases in a discussion-based setting. Led by an expert in the topic, the group dissects the case together to improve their
knowledge of rare diseases and niche diagnoses.
In Fort Lauderdale, Florida, Modern Retina™ hosted two Uveitis Case-Based Roundtables, each with two unique cases. Moderators
Thomas Albini, MD, and Eduardo Uchiyama, MD, are uveitis specialists who have encountered intriguing cases in the clinic. Attendees
asked questions and reviewed imaging of the cases in hopes of improving their overall patient care.
Roundtable 1, let by Dr. Albini and discussed here, investigates two intriguing cases. Roundtable 2, led by Dr. Uchiyama, will be featured
in the July 2022 issue of Ophthalmology Times®.

Pearls for recognizing and
treating uveitis
By Lynda Charters; Reviewed by Thomas A. Albini, MD

U

veitis specialists are in short supply in the
United States, with only approximately
8 programs available nationally, making the
disease difficult to diagnose in some cases.
Thomas Albini, MD, a professor of clinical ophthalmology at the Bascom Palmer Eye Institute in Miami, Florida, described 2 difficult cases and provided his pearls
for using the latest diagnostic and treatment advances.

CASE 1
A 62-year-old man was referred with a history of posterior
segment noninfectious uveitis in the left eye (OS), which
was previously treated with dexamethasone intravitreal
implant (Ozurdex; Allergan). After receiving 2 injections
(possibly steroids), he returned with worsening of vision
and cystoid macular edema (CME). Treatment with a
2-week course of prednisone (60 mg) daily resulted in visual improvement.
Optical coherence tomography images showed hazy
media and CME OS, and fluorescein angiography (FA)
showed diffuse vascular leakage bilaterally. A scar was
present OS, suggesting toxoplasmosis, which required
serologic evaluation. Eliminating that diagnosis is important because steroid use can exacerbate uveitis. He also
underscored the importance of performing FA, which can
visualize overlooked pathologies.
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Treatment included prednisone tapering to 40 mg
daily and reevaluation in 1 to 2 weeks, with prednisone
tapering over 2 months. Adding a 2-year course of methotrexate was a potential consideration, but with disease recurrence, immunomodulation was needed for an
extended period.
Bilateral undifferentiated intermediate uveitis was
diagnosed. Albini advised obtaining broad imaging to
spot any pathologies that otherwise may go unnoticed
and identifying neurologic symptoms that might help to
fine-tune the treatment strategy. Tuberculosis, sarcoidosis, and syphilis should be ruled out. “The most important thing is to rule out infectious causes,” Albini said.
He advised questioning patients about potential risk
factors for uveitis, such as smoking. CME is more likely
to develop in patients who smoke. “With this patient,
a treatment that lasts over the long term is needed for
chronic inflammation,” he said. However, high-dose steroids are inappropriate over the long term. Steroid-sparing drugs, such as methotrexate dosed weekly and mycophenolate mofetil (CellCept; Roche) dosed twice daily,
are the mainstays of uveitis treatment. Adalimumab
(Humira; AbbVie) also is available for posterior uveitis
but at tremendous cost. Another option is the local steroid implants, fluocinolone acetonide intravitreal implant
(Retisert; Bausch + Lomb).
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uveitis
Modern Retina™ Case-Based Roundtables create an environment for ophthalmology’s brightest minds to examine complex, realworld patient cases in a discussion-based setting. Led by an expert in the topic, the group dissects the case together to improve their
knowledge of rare diseases and niche diagnoses.
In Fort Lauderdale, Florida, Modern Retina™ hosted two Uveitis Case-Based Roundtables, each with two unique cases. Moderators
Thomas Albini, MD, and Eduardo Uchiyama, MD, are uveitis specialists who have encountered intriguing cases in the clinic. Attendees
asked questions and reviewed imaging of the cases in hopes of improving their overall patient care.
Roundtable 1, led by Dr. Albini and discussed here, investigates two intriguing cases. Roundtable 2, led by Dr. Uchiyama, will be featured in the July 2022 issue of Ophthalmology Times®.

Pearls for recognizing and
treating uveitis
By Lynda Charters; Reviewed by Thomas A. Albini, MD

U

veitis specialists are in short supply in the
United States, with only approximately
8 programs available nationally, making the
disease difficult to diagnose in some cases.
Thomas Albini, MD, a professor of clinical ophthalmology at the Bascom Palmer Eye Institute in Miami, Florida, described 2 difficult cases and provided his pearls
for using the latest diagnostic and treatment advances.

CASE 1
A 62-year-old man was referred with a history of posterior
segment noninfectious uveitis in the left eye (OS), which
was previously treated with dexamethasone intravitreal
implant (Ozurdex; Allergan). After receiving 2 injections
(possibly steroids), he returned with worsening of vision
and cystoid macular edema (CME). Treatment with a
2-week course of prednisone (60 mg) daily resulted in visual improvement.
Optical coherence tomography images showed hazy
media and CME OS, and fluorescein angiography (FA)
showed diffuse vascular leakage bilaterally. A scar was
present OS, suggesting toxoplasmosis, which required
serologic evaluation. Eliminating that diagnosis is important because steroid use can exacerbate uveitis. He also
underscored the importance of performing FA, which can
visualize overlooked pathologies.
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Treatment included prednisone tapering to 40 mg
daily and reevaluation in 1 to 2 weeks, with prednisone
tapering over 2 months. Adding a 2-year course of methotrexate was a potential consideration, but with disease recurrence, immunomodulation was needed for an
extended period.
Bilateral undifferentiated intermediate uveitis was
diagnosed. Albini advised obtaining broad imaging to
spot any pathologies that otherwise may go unnoticed
and identifying neurologic symptoms that might help to
fine-tune the treatment strategy. Tuberculosis, sarcoidosis, and syphilis should be ruled out. “The most important thing is to rule out infectious causes,” Albini said.
He advised questioning patients about potential risk
factors for uveitis, such as smoking. CME is more likely
to develop in patients who smoke. “With this patient,
a treatment that lasts over the long term is needed for
chronic inflammation,” he said. However, high-dose steroids are inappropriate over the long term. Steroid-sparing drugs, such as methotrexate dosed weekly and mycophenolate mofetil (CellCept; Roche) dosed twice daily,
are the mainstays of uveitis treatment. Adalimumab
(Humira; AbbVie) also is available for posterior uveitis
but at tremendous cost. Another option is the local steroid implants, fluocinolone acetonide intravitreal implant
(Retisert; Bausch + Lomb).
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uveitis

Albini thinks suprachoroidal drug
delivery rather than steroids will be
more impactful for the choroid/retina
and less so on the trabecular meshwork/lens. Some data from gene therapy treatment of diabetic macular
edema showed good benefit with drugs
delivered suprachoroidally.
The patient is currently taking
20 mg of subcutaneous methotrexate and feels well, with no medical
issues. The prednisolone was tapered
to 5 mg. He undergoes periodic laboratory evaluation. However, he has
had recurring inflammation and CME
with methotrexate, at which point the
long-acting fluocinolone implant was
added. Over the course of 1.5 years of
treatment, his vision has improved
from 20/60 to 20/40.
“The current standard of care is to
rule out infectious cases, treat with
steroids acutely, and treat carefully. If
uveitis recurs and patients need more
than 7.5 mg of steroids chronically, use
steroid-sparing agents,” Albini said.
Importantly, patients also must be
informed about the recurrent nature of
their disease.

CASE 2
A second case was that of a 54-year-old
man with episodic blurry vision bilaterally over the course of the previous
few months. The episodic severity varied and last up to 5 minutes. His most
recent episode occurred 1 week before

ARVO
2022
Recap
WWW.MODERNRETINA.COM

evaluation and lasted for 10 minutes.
The patient reported photophobia that
was more intense OS. He had a history of hypertension, prostate cancer,
chronic anxiety, and fibromyalgia.
The patient was taking oral prednisone, as well as treatments for anxiety, pain, blood-pressure lowering, and
gastrointestinal issues. The visual acuities were 20/40 and 20/20. There were
no cells in the anterior chamber. Imaging showed radially oriented lesions
around the optic disc.
Indocyanine green angiography
(ICG) revealed a pattern of uniformly
distributed small hypofluorescent
spots that establish the diagnosis of
birdshot chorioretinopathy bilaterally.
A pearl in such patients is that robust
anterior chamber inflammation is
not a sign of birdshot. In cases that
appear to be unilateral birdshot, Albini
considers sarcoidosis.
Another pearl is that the inferonasal quadrant generally has the highest
number of spots in patients with birdshot. “The recognition is growing that
birdshot can be present without these
lesions, making diagnosis harder. However, ICG findings in the mid to late
stages are diagnostic,” he said.
Most patients are HLA-A29 positive. Other things that point to birdshot are bilateral CME, which is a common finding, and older patients with
vitritis, symmetric disease, and always
bilateral findings. FA shows first-order

The Association for Research in
Vision and Ophthalmology (ARVO)
2022 annual meeting took place
in Denver, Colorado, on May 1 to
5. At the conference, presenters
revealed a variety of advancements
in diabetic macular edema therapies, drug delivery technology, prognostic testing for uveal melanoma,
machine learning, and pivotal trials
for AMD and DME.

retinal vasculitis, with symmetric and
bilateral leakage from veins at the disc.
These findings can help identify birdshot in patients without spots (approximately 10% of cases). The patient under
discussion also had small epiretinal
membranes, which are associated with
vision loss.
Treatments included mycophenolate mofetil, azathioprine (Thioprine;
Mylan Pharmaceuticals), and cyclosporine, which were not well tolerated. He
received fluocinolone acetonide bilaterally and the vision and visual fields
improved. A finding that remains with
fluocinolone acetonide is engorged choroids, suggesting possible inadequate
treatment. However, Albini believes
the treatment is reasonable based on
patient outcomes. He tends to treat
patients with mild disease with steroids
and immunosuppression therapy.
In the current case, the vision continued to improve with fluocinolone
acetonide. After the second treatment,
the vision was 20/25 with stable visual
fields. With later development of CME,
he received a dexamethasone injection and endophthalmitis developed.
The vision recovered to 20/200 in the
affected eye.
Uveitis is an uncommon disease
that is less known than other retinal diseases. Because of that, patients
may be reluctant to accept treatment
and are afraid of immunomodulation
despite its safety. •

Check out our ARVO roundup for
more information on PEACHTREE and
AZAELA, diabetic retinopathy PRO
data, 2-year YOSEMITE and RHINE
results, a cell therapy trial for the
treatment of dry AMD and geographic
atrophy and more.

scan to read more
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A portable solution for highdefinition slit lamp imaging
Smartphones offer a novel way to share the view
By Sunil Mamtora, MBBS; Special to Modern Retina™

L

earning how to use the slit lamp is not easy. I
think as ophthalmologists we take this skill for
granted and forget the journey to mastering
basic examination techniques. I vividly remember sitting in the clinic during my ophthalmology rotations as a medical student and wishing I could see what
the consultant was seeing.
When I was asked to have a look through the slit
lamp, I often ended up nodding and smiling to avoid the
embarrassment of admitting that I had no idea what I
was looking at. (The patient had probably moved their
eye and what the consultant had wanted me to see
was no longer in the field of view.) On rare occasions,
an observer tube was connected to the slit lamp and,
although this was somewhat useful, one had to be careful not to have it bang into one’s eye while crouching
uncomfortably beside the slit lamp.
I had a revelation at the beginning of my ophthalmology residency some years ago when I witnessed the use
of an anterior segment camera. Why not use this camera
to teach people how to use slit lamps?
My consultants at the time seemed indifferent to this
suggestion but one of my seniors agreed with me. So
when the camera was not in use (the vast majority of the
time), we used it in the clinic. It helped me to develop my
clinical skills and I found it particularly useful for learning how to examine the cornea and recognize a huge
variety of pathologies.
With the consent of the patients we saw, I made a video
library with attached notes. Feeling vindicated and passionate about the benefit of slit lamp cameras for ophthalmic education, I fought for a grant for teaching on slit
lamps after securing a loaned device for a few months.
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POSITIVE FEEDBACK
The feedback from junior doctors, nursing colleagues,
and medical students was overwhelmingly positive.
We even managed to connect a virtual reality headset to a beam splitter/slit lamp camera with real-time
video output to create an immersive viewing experience. This setup was presented at the American Academy of Ophthalmology meeting in 2018.
We were successful in securing funding of almost
$19,000 to purchase a MediWorks digital slit lamp, and
I spent just over a year using this system before having to move on to a new hospital as part of my registrar
rotations in southwest England. We made the most
of the time we had and I set up a YouTube channel
with the support of my friends and colleagues, amassing thousands of followers. Some videos have received
almost a million views.
When I moved to my new rotation, I was disappointed to find that, rather unsurprisingly, there was
no slit lamp camera. The overwhelmingly complex and
high-effort process of applying for funding for a slit
lamp camera system was too much to contemplate at
that time.
I stumbled across the MicroREC optical system
(Custom Surgical) through an advertisement on social
media. The device is predominantly used to connect
a smartphone to operating microscopes, to allow the
user to record surgical videos on their phone. However,
it can also connect to slit lamps.
I was lucky enough to have a beam splitter for a
Haag-Streit BQ900 slit lamp, which allowed me to
use the optical system. I initially combined it with an
iPhone 8 and subsequently an iPhone 12 Pro Max, with
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JW Marriott Marco Island Beach Resort • Marco Island, FL
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William Holland Wilmer
Professor of Ophthalmology
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School of Medicine
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After a successful and well-received inaugural conference in 2021,
PER® is pleased to announce the 2nd Annual Ophthalmology
Times® EyeCon to be hosted beachside in Marco Island, Florida,
this upcoming December. This meeting will provide attendees with
information they need to master newly approved and soon-to-be
available treatment options in eye care. Given the tremendous
amount of new data and therapies for several ocular diseases, this
EyeCon is the perfect meeting to increase your understanding of
the treatment landscape. You also will be able to ask questions
of experts regarding new treatment paradigms in presbyopia,
retinal diseases, glaucoma, and dry eye. The in-person experience
provides unmatched opportunities with receptions where you
can interact with key opinion leaders (KOLs) and collaborate
with colleagues. Interactive question-and-answer sessions during
educational segments will help you exchange ideas with KOLs. You
will learn about new and exciting therapies to handle challenging
cases because different patient scenarios will be simulated in every
session.

Oluwatosin U. Smith, MD
Attending Physician
Glaucoma Associates of Texas
Associate Professor
Department of Ophthalmology
University of Texas Southwestern
Dallas, TX

This is a must-attend event where you also can expect to learn
how to integrate recently approved IOLs into your armamentarium
and enhance your knowledge in groundbreaking advances in the
management of neovascular retinal disease.

BENEFITS OF ATTENDING

•

Learn expert perspectives on gaining the greatest value
from new and emerging diagnostic technologies

•

Discover clinical trial data on recently approved and
investigational therapies

•

Interact with expert faculty to implement key learnings into
your practice

Accreditation/Credit Designation
Physicians’ Education Resource®, LLC, is accredited by the Accreditation
Council for Continuing Medical Education (ACCME) to provide continuing
medical education for physicians.
Physicians’ Education Resource®, LLC, designates AMA PRA Category
1 Credit™.
Physicians’ Education Resource®, LLC, is approved by the California Board of
Registered Nursing Provider #16669, for Contact Hours.
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take-home
This affordable device allows the
view through a slit lamp to be shared
in real time or recorded, for teaching
and reference purposes.

incredible results.
Normally in a National Health Service hospital in Britain, one is lucky
if there is one slit lamp with a camera system and even luckier if an ophthalmologist can have their clinic in
the room it is located in. I had a 4K
slit lamp camera system that I could
keep in my bag and use on any slit
lamp for less than $1250! I further
enhanced the system by adding a diffuse illuminator that I purchased
from Eye2Mobile.
Slit lamp imaging is incredibly
valuable and it amazes me that it is
not seen as a fundamental part of the
hospital eye service. Although diagrams in the notes are useful, there
is no doubt in my mind that a photo
is far more objective and useful when
combined with a clinician’s impression of the patient’s condition.

SHORTER LEARNING CURVES
Teaching clinical skills is far easier
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with the use of a slit lamp camera
system: Using an Apple TV device I
can “cast” a real-time, live view of the
slit lamp from my iPhone to a computer monitor. I successfully taught
a medical student how to perform a
fundus examination in just 1 afternoon, a skill that often takes weeks if
not months to learn.
I was also able to teach a nurse
practitioner how to perform Goldmann applanation tonometry proficiently over 2 clinics. The practitioner had been sitting in on 1 glaucoma clinic a week over the previous
2 years to try to learn this skill, without success.
Being able to see what the student sees allows one to provide critical, accurate, and useful feedback
(eg, that the Myers rings are too thick
or that one needs to move closer).
Indeed, alignment to the center of
the cornea, adjustment of the tonometer, and so on, are only possible
when one can see what the student is
seeing and vice versa.
With the backlog as a result of the
pandemic, we need to focus on how
to teach basic clinical skills to junior
doctors and allied health professionals in the most immersive and efficient way possible. Slit lamp camera systems or digital slit lamps
are a low-hanging fruit that
will enable the acquisition
of this skill, and we have
proved this in a small
pilot study.1
Having an optical
system that captures
procedures while you are
performing them democratizes digital ophthalmic
imaging, not just regarding the
slit lamp but also in terms of surgical training, for which camera systems for operating microscopes are
often prohibitively expensive.
Smartphone cameras are incredible: The quality of photos and videos
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that can be captured from a mobile
phone these days is staggering. The
latest devices can capture video in up
to 8K for breathtaking quality.
Additionally, with the apps that
come with many ophthalmic devices
now, one can optimize the videos or
photos captured and export or share
them in various formats, including a low-file-size, compressed version, which allows for quick distribution on social media. This removes
the need to purchase an additional
camera system, and having the videos on one’s own device means they
can be shared with colleagues (with
patients’ permission, of course) when
advice is sought out or watched at
home to hone surgical skills.
The ability to conduct remote slit
lamp video consultations was something we found particularly beneficial during the peak of the pandemic. I hope that ophthalmologists
will increasingly come to realize the
importance of digital imaging in
clinical ophthalmology. Maybe in the
future we will laugh at how we used
to make diagrams on paper notes
with colored pencils while reviewing
slit lamp videos on 8K TVs. •
REFERENCE
1. Smith C. Teaching ophthalmology: mastering
the slit lamp examination. Inspire Student
Health Sciences Research Journal. Winter 2020.
https://inspirestudentjournal.co.uk/wpcontent/uploads/2020/10/Inspire-StudentJournal-Chanelle-Smith.pdf
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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.
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)].
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)].

VABYSMO
AMD
N=664

DME
N=1262

Active Control
(aflibercept)
AMD
DME
N=622
N=625

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.

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.
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.
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NOW AVAILABLE

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*

Visit VABYSMO-HCP.com
INDICATIONS
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.
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