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presbyopiacorrecting
drops

Q&A: Experts answer
clinicians’ common
questions about treating
patients diagnosed with
presbyopia.

surgery

With the approval of the first
presbyopia-correcting drops and other
products winding through clinical
trials, many clinicians have questions
about how these drops work, how they
should be prescribed and what are the
risks and adverse effects. Our experts
offer some answers.
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Introducing blink® triple care - the first and onl y over-the-counter e ye drop
with both hyaluronate and a nano-emulsion lipid within the unique formula. 9•1 0
Here's how our DUAL ACTION MOISTURE SEAL TECHNOLOGv s -s works:

0
HYALURONIC ACID
binds moisture and helps
boost hydration3 • 5

LIPID NANO EMULSION
helps protect against tear
evaporation11 to lock in moisture5•8

The result is 3-in-1 Extended Relief1 -s for both Aqu eous-Deficient and Evaporative Dry Eyes 12 :

•
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•

Extra Long-Lasting
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OCTOBER OFFERS TREATS
FOR OPHTHALMOLOGY

The first full month of fall, October ushers in the chang-
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ing colors of the leaves, Halloween and cooler tem-

device technology (page 32), and Mark Packer, MD,

peratures. It can prove to be a season of tricks or treats

FACS, offers pearls for the EVO Visian ICL, which he

for ophthalmologists and the team at Ophthalmology

noted has gained worldwide acceptance over the last 2

Times® is positioned to deliver the latest on topics to

decades and has been safely implanted in more than 2

keep these eyecare professionals on the cutting edge.

million eyes in 75 countries. He also concludes that pa-

Therapeutics remains a key area for innovation,

tients will come to expect refractive surgery practices to

and in the cover article (page 30) for this issue, Vance

offer EVO ICLs as a solution for myopia, and surgeons

Thompson, MD, and Justin Schweitzer, OD, provide

will need to be prepared to respond to this demand.

pearls about the latest presbyopia-correcting eye drops.
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MD, offers a roadmap to preserving the prime years of

about the treatment of patients diagnosed with pres-

patients with macular telangiectasia (MacTel). He details

byopia, including how the drops work and how they

ECT treatment designed for MacTel that is highly cus-

should be prescribed.

tomizable. It could be a game changer for patients with

advancements, and Richard B. Rosen, MD, FACS,
FASRS, FARVO, discusses the photobiomodulation

a variety of retinal diseases and glaucoma, according to
Aaberg.
The Cell and Gene Therapy section (page 38) offers a

light delivery system, which can shine a light on dry

glimpse at misinformation about unapproved stem cell

age-related macular degeneration. Rosen points out that

therapies. Marissa Patel, BA, points out that intravitreal

the technology uses red and infrared light to stimulate

injections of unapproved stem cell therapies have re-

beneficial activity in cells—all without the production

sulted in irreversible blindness. She notes that a lack of

of heat.

patient understanding of stem cell treatments has led to

In our Surgery section (page 22), Michael E. Snyder,

these devastating consequences as a result of predatory

MD, points out that the pars plana anterior vitrectomy

practitioners.

offers more advantages than disadvantages and can

We hope that you enjoy this issue of Ophthalmology
Times® and find plenty of treats.

be readily adopted by anterior segment surgeons. He
points out that physicians shouldn’t be hesitant to
adopt pars plana anterior vitrectomy, pointing out that
techniques are easy to learn.
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In Clinical Diagnosis (page 35), Thomas Aaberg Jr,

They answer clinicians’ frequently asked questions

Imaging (page 18) is a hotbed of cutting-edge
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E D I TO R I A L

NOT ENOUGH HOURS IN THE DAY

In an article published in the August 2022 issue of the
Journal of General Internal Medicine, authors from the
University of Chicago asked the following question: How
many hours would it take the typical doctor seeing the
typical number of patients in an 8-hour-long workday
to perform and document the care, following guidelines
issued by “official medical bodies?” The answer: a mere
27 hours! You read that correctly. There literally are not
enough hours in a day to allow physicians to comply
with all the recommendations emanating from the various constituencies involved in issuing these guidelines.
The authors suggest doctors should use a team
approach, which translates into hiring nonphysician
care providers, such as scribes, to try to get everything completed and documented. I have a somewhat
different take on the matter. To my way of thinking,
all these guidelines are coming from individuals and
organizations that are truly well intentioned. Counseling
patients who are obese on the benefits of weight loss at
every visit. Recommending smoking cessation for those
who are addicted to cigarettes. Performing medicine
reconciliation—in which the patient is queried about
every medicine they are taking, and correct dosage and
frequency is documented—at every visit. Screening patients for mental health issues, domestic abuse, human
trafficking, pain symptoms, and more.
In the abstract, it is hard to be against any of these
initiatives in the appropriate setting. However, when
the various players (eg, insurers, medical societies,
government) mandate so many activities and so much
documentation for so many patients, the to-do list can

Peter J. McDonnell, MD,
director of the Wilmer
Eye Institute, Johns
Hopkins University
School of Medicine,
Baltimore, is chief
medical editor of
Ophthalmology
Times®.
HE CAN BE REACHED AT

727 Maumenee Building
600 N Wolfe St, Baltimore,
Maryland 21287-9278
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The techniques are
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24 Avoiding capsule
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quickly become unachievable. The outcomes are predictable: Doctors cannot comply, they are criticized for
not meeting this or that standard, and most of the visit
may be spent on topics that have nothing to do with
why the patient is coming to see the doctor.
One (very expensive) option for dealing with this is
to hire a lot of extra staff to work in the office to get all
this extra stuff done. I propose a different approach: As
doctors, we should demand a higher standard before we
agree to maintain or add new guidelines. If the recommending organization cannot prove that the guideline
improves patient outcomes, those guidelines are either
dropped or not adopted in the first place. Second, the
time required to carry out any new task is carefully determined, and an equal amount of time is deducted by
either dropping or streamlining some other mandated
guideline. Third, these guidelines are narrowly applied,
such that patients who present to their doctor because
they are concerned about a funny-looking mole on their
skin, for example, are not subjected to a list of irrelevant
questions about their level of pain because of a rule
requiring that every patient have a pain assessment on
every hospital visit.
The current system in which every well-intentioned
idea—often from individuals who aren’t directly involved in patient care—gets added to the doctor’s task
list is unreasonable and unsustainable.
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AN EYE DROP FOR PRESBYOPIA? 1,2

Go ahead.
Read the fine print.
VUIT Y® MAY BE ABLE TO HELP.1,2
In studies, VUITY® improved the ability
to read an additional 3 lines or more on
a near vision eye chart.†

Not an actual patient

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
VUITY is contraindicated in patients with known hypersensitivity
to any ingredient in the formulation.
WARNINGS AND PRECAUTIONS
Miotics, including VUITY, may cause accommodative spasm.
Patients should be advised not to drive or operate machinery if
vision is not clear (e.g., blurred vision). In addition, patients may
experience temporary dim or dark vision with miotics, including
VUITY. Patients should be advised to exercise caution in night
driving and other hazardous activities in poor illumination.
Rare cases of retinal detachment and retinal tear have been reported
with miotics, including VUITY. Individuals with pre-existing retinal
disease are at increased risk. Therefore, examination of the retina
is advised in all patients prior to the initiation of therapy. Patients
should be advised to seek immediate medical care with sudden
onset of flashing lights, floaters, or vision loss.
VUITY is not recommended to be used when iritis is present
because adhesions (synechiae) may form between the iris and lens.

Contact lens wearers should be advised to remove their lenses prior
to the instillation of VUITY and to wait 10 minutes after dosing before
reinserting their contact lenses.
To prevent eye injury or contamination, care should be taken to avoid
touching the dispensing bottle to the eye or to any other surface.
ADVERSE REACTIONS
The most common adverse reactions (>5%) reported in clinical trials
were headache and conjunctival hyperemia.
Please see Brief Summary of full Prescribing Information
on the accompanying page or reverse side.

† Primary endpoint was the proportion of participants gaining ≥3
lines in mesopic, high-contrast, binocular, distance-corrected near
visual acuity (DCNVA) without losing more than 1 line (5 letters) of
corrected distance visual acuity (CDVA) with the same refractive
correction at Day 30, Hour 3.1
Change from baseline in photopic, high-contrast, binocular, DCIVA
at Day 30, Hour 3 was a prespecified secondary endpoint.3
References:
1. VUITY Prescribing Information.
2. Price FW, et al. Ophthalmol Sci. 2021; doi: https://doi.org/10.106/j.xops.2021.100065.
3. Data on File, ABVRRTI73127.

VuityPro.com/efficacy
© 2022 AbbVie. All rights reserved. All trademarks are the
property of their respective owners. US-VUI-220397

S:10"

INDICATION
VUITY® (pilocarpine hydrochloride ophthalmic solution) 1.25%
is indicated for the treatment of presbyopia in adults.

T:10.75"

Improved near and intermediate vision
without compromising distance vision†1

industry updates
AN E YE DROP FOR PRESBYOPIA? 1,2

Go ahead.
Read the fine print.
VUIT Y®

Janssen announces late-breaking data
from a pair of gene therapy programs

MAY BE ABLE TO HELP.

1,2

In studies, VUITY® improved the ability
to read an additional 3 lines or more on
a near vision eye chart.†

Not an
actual patient

Improved near and intermediate
vision without compromising
distance vision†1
INDICATION
VUITY® (pilocarpine hydrochloride ophthalmic solution) 1.25% is indicated for the
treatment of presbyopia in adults.

ImprimisRx launches compounded
antibiotic formulation

Rare cases of retinal detachment and retinal tear have been reported with miotics,
including VUITY. Individuals with pre-existing retinal disease are at increased risk.
Therefore, examination of the retina is advised in all patients prior to the initiation
of therapy. Patients should be advised to seek immediate medical care with sudden
onset of flashing lights, floaters, or vision loss.

ImprimisRx recently announced the availability of Fortisite, which includes a patent-pending compounded combination of tobramycin 1.5%
and vancomycin 5%.
According to a news release from the company, compounded topical
antibiotic formulations may be appropriate to prescribe for patients with
clinical needs that are unmet by FDA-approved drug products. Fortisite,
which includes a compounded combination antibiotic formulation
(tobramycin 1.5% and vancomycin 5%) in solution, is tested for both
potency and sterility before it is dispensed, and uniquely, is stable at
refrigerated temperatures (5° C) for up to 180 days.
The company noted that formulations are currently available for
individual patients through the ImprimisRx 503A national mail order
pharmacy. Once available through the ImprimisRx FDA-registered and
FDA inspected 503B outsourcing facility, which is expected in the first
half of 2023, physicians will be able, for the first time, to stock a fortified
or high-concentration compounded antibiotic in their offices for the
immediate treatment of patients in need.
In addition, consistent with its commitment to patient access, ImprimisRx will provide a Patient Access Program and a 100% replacement
guarantee for any expired 503B Fortisite product, ensuring all US eyecare professionals can continuously stock Fortisite formulations in their
offices without the additional expense associated with expired product
replacement.

VUITY is not recommended to be used when iritis is present because adhesions
(synechiae) may form between the iris and lens.
Contact lens wearers should be advised to remove their lenses prior to the instillation
of VUITY and to wait 10 minutes after dosing before reinserting their contact lenses.
To prevent eye injury or contamination, care should be taken to avoid touching the
dispensing bottle to the eye or to any other surface.
ADVERSE REACTIONS
The most common adverse reactions (>5%) reported in clinical trials were headache
and conjunctival hyperemia.
Please see Brief Summary of full Prescribing Information
on the accompanying page or reverse side.

† Primary endpoint was the proportion of participants gaining ≥3 lines in mesopic,

high-contrast, binocular, distance-corrected near visual acuity (DCNVA) without
losing more than 1 line (5 letters) of corrected distance visual acuity (CDVA) with the
same refractive correction at Day 30, Hour 3.1

Change from baseline in photopic, high-contrast, binocular, DCIVA at Day 30,
Hour 3 was a prespecified secondary endpoint.3
References:
1. VUITY Prescribing Information.
2. Price FW, et al. Ophthalmol Sci. 2021; doi: https://doi.org/10.106/j.xops.2021.100065.
3. Data on File, ABVRRTI73127.
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WARNINGS AND PRECAUTIONS
Miotics, including VUITY, may cause accommodative spasm. Patients should be
advised not to drive or operate machinery if vision is not clear (e.g., blurred vision).
In addition, patients may experience temporary dim or dark vision with miotics,
including VUITY. Patients should be advised to exercise caution in night driving
and other hazardous activities in poor illumination.

B:12.5"

S:11"

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
VUITY is contraindicated in patients with known hypersensitivity to any ingredient
in the formulation.

The Janssen Pharmaceutical Companies of Johnson & Johnson recently
announced the primary results from the phase 1/2 study evaluating
the investigational gene therapy botaretigene sparoparvovec (formerly
AAV-RPGR) in patients with the inherited retinal disease X-linked retinitis pigmentosa (XLRP) associated with the retinitis pigmentosa GTPase
regulator (RPGR) gene.
The announcement was made during late breaking oral presentations
at the Retina Subspecialty Day at the American Academy of Ophthalmology’s 2022 annual meeting in Chicago.
According to the company, treatment with botaretigene sparoparvovec
was found to have an acceptable safety profile, and efficacy assessments
in this proof-of-concept study demonstrated encouraging improvements
in retinal sensitivity, visual function and functional vision.
Janssen pointed out in a news release that these findings and additional updates, including data from a phase 1 trial of investigational gene
therapy JNJ-81201887 (JNJ-1887) for patients with geographic atrophy
(GA), a late-stage and severe form of age-related macular degeneration
(AMD).
XLRP is a rare condition estimated to impact 1 in every 40,000 people
globally. People with XLRP have progressive vision loss, starting in childhood with night blindness. Over time, they lose their peripheral vision
leading to legal blindness by middle age. Botaretigene sparoparvovec is
being investigated in collaboration with MeiraGTx Holdings plc to treat
patients with XLRP caused by disease-causing variants in the eye-specific form of the RPGR (RPGR ORF15) gene.

© 2022 AbbVie. All rights reserved.
All trademarks are the property of their
respective owners. US-VUI-220398
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There’s so much
more to see
BYOOVIZ is an FDA-approved biosimilar* to Lucentis® (ranibizumab injection)
indicated to treat1,2 :
- Neovascular (Wet) Age-Related Macular Degeneration (AMD)
- Macular Edema Following Retinal Vein Occlusion (RVO)
- Myopic Choroidal Neovascularization (mCNV)

INDICATIONS
BYOOVIZ™ (ranibizumab-nuna), a vascular endothelial growth factor
(VEGF) inhibitor, is indicated for the treatment of patients with:
• Neovascular (Wet) Age-Related Macular Degeneration (AMD)
• Macular Edema Following Retinal Vein Occlusion (RVO)
• Myopic Choroidal Neovascularization (mCNV)

IMPORTANT SAFETY
INFORMATION
CONTRAINDICATIONS
• BYOOVIZ is contraindicated in patients with ocular or
periocular infections or known hypersensitivity to
ranibizumab products or any of the excipients in BYOOVIZ
• Hypersensitivity reactions may manifest as severe
intraocular inflammation

Thromboembolic Events
• Although there was a low rate of arterial thromboembolic
events (ATEs) observed in the ranibizumab clinical trials,
there is a potential risk of ATEs following intravitreal use of
VEGF inhibitors. Arterial thromboembolic events are defined
as nonfatal stroke, nonfatal myocardial infarction, or vascular
death (including deaths of unknown cause)

WARNINGS AND PRECAUTIONS

Neovascular (Wet) Age-Related Macular Degeneration

Endophthalmitis and Retinal Detachments

• The ATE rate in the three controlled neovascular AMD
studies (AMD-1, AMD-2, AMD-3) during the first year was
1.9% (17 of 874) in the combined group of patients treated
with 0.3 mg or 0.5 mg ranibizumab compared with 1.1%
(5 of 441) in patients from the control arms. In the second
year of Studies AMD-1 and AMD-2, the ATE rate was 2.6%
(19 of 721) in the combined group of ranibizumab-treated
patients compared with 2.9% (10 of 344) in patients from
the control arms. In Study AMD-4, the ATE rates observed
in the 0.5 mg arms during the first and second year were
similar to rates observed in Studies AMD-1, AMD-2,
and AMD-3

• Intravitreal injections, including those with ranibizumab
products, have been associated with endophthalmitis and
retinal detachments. Proper aseptic injection technique
should always be used when administering BYOOVIZ. In
addition, patients should be monitored following the injection
to permit early treatment should an infection occur
Increases in Intraocular Pressure
• Increases in intraocular pressure have been noted both
pre-injection and post-injection (at 60 minutes) while being
treated with ranibizumab products. Monitor intraocular
pressure prior to and following intravitreal injection with
BYOOVIZ and manage appropriately

©2022 Biogen. All rights reserved. 10/22 BYO-US-0400

See more at BYOOVIZhcp.com
Scan the code to learn more about BYOOVIZ.

In a pooled analysis of 2-year controlled studies [AMD-1,
AMD-2, and a study of ranibizumab used adjunctively with
verteporfin photodynamic therapy (PDT)], the stroke rate
(including both ischemic and hemorrhagic stroke) was 2.7%
(13 of 484) in patients treated with 0.5 mg of ranibizumab
compared to 1.1% (5 of 435) in patients in the control arms
[odds ratio 2.2 (95% confidence interval (0.8-7.1)]
Macular Edema Following Retinal Vein Occlusion
• The ATE rate in the two controlled RVO studies during the
first 6 months was 0.8% in both the ranibizumab and
control arms of the studies (4 of 525 in the combined group
of patients treated with 0.3 mg or 0.5 mg ranibizumab and
2 of 260 in the control arms). The stroke rate was 0.2% (1 of
525) in the combined group of ranibizumab-treated patients
compared to 0.4% (1 of 260) in the control arms

ADVERSE REACTIONS
• Serious adverse reactions related to the injection procedure
have occurred in < 0.1% of intravitreal injections, including
endophthalmitis, rhegmatogenous retinal detachment, and
iatrogenic traumatic cataract

225 Binney Street, Cambridge, MA 02142 | 1-800-456-2255

• The most common adverse reactions (reported more
frequently in ranibizumab-treated subjects than control
subjects) are conjunctival hemorrhage, eye pain, vitreous
floaters, and increased intraocular pressure
• As with all therapeutic proteins, there is a potential for
immunogenicity. The clinical significance of immunoreactivity
to ranibizumab products is unclear at this time
Please see brief summary of Prescribing Information on
the following page.
*Biosimilar means that the biological product is approved based on
data demonstrating that it is highly similar to an FDA-approved
biological product, known as a reference product, and that there are
no clinically meaningful differences between the biosimilar product
and the reference product.
Lucentis is a registered trademark of Genentech, Inc.
References: 1. FDA approves first biosimilar to treat macular
degeneration disease and other eye conditions. News release. US
Food and Drug Administration. September 17, 2021. https://www.
fda.gov/news-events/press-announcements/fda-approvesfirstbiosimilar-treat-macular-degeneration-disease-and-other-eyeconditions. Accessed February 21, 2022. 2. BYOOVIZ Prescribing
Information. Cambridge, MA: Biogen, 2022.

BYOOVIZ™ (ranibizumab-nuna) injection, for intravitreal use
Brief Summary of Full Prescribing Information
1 INDICATIONS AND USAGE
BYOOVIZ, a vascular endothelial growth factor (VEGF) inhibitor, is indicated for the treatment
of patients with:
1.1 Neovascular (Wet) Age-Related Macular Degeneration (AMD)
1.2 Macular Edema Following Retinal Vein Occlusion (RVO)
1.3 Myopic Choroidal Neovascularization (mCNV)
2 DOSAGE AND ADMINISTRATION
2.1 General Dosing Information
FOR OPHTHALMIC INTRAVITREAL INJECTION.
Vials: A 5-micron sterile filter needle (19-gauge × 1-1/2 inch), a 1-mL Luer
lock syringe and a 30- gauge × ½ inch sterile injection needle are needed
but not included.
2.2 Neovascular (Wet) Age-Related Macular Degeneration (AMD)
BYOOVIZ 0.5 mg (0.05 mL of 10 mg/mL solution) is recommended to be administered by
intravitreal injection once a month (approximately 28 days).

ranibizumab compared with 1.1% (5 of 441) in patients from the control arms [see Clinical Studies
(14.1)]. In the second year of Studies AMD-1 and AMD-2, the ATE rate was 2.6% (19 of 721) in
the combined group of ranibizumab-treated patients compared with 2.9% (10 of 344) in patients
from the control arms. In Study AMD-4, the ATE rates observed in the 0.5 mg arms during the first and
second year were similar to rates observed in Studies AMD-1, AMD-2, and AMD-3.
In a pooled analysis of 2-year controlled studies [AMD-1, AMD-2, and a study of ranibizumab
used adjunctively with verteporfin photodynamic therapy (PDT)], the stroke rate (including
both ischemic and hemorrhagic stroke) was 2.7% (13 of 484) in patients treated with 0.5 mg
ranibizumab compared to 1.1% (5 of 435) in patients in the control arms [odds ratio 2.2 (95%
confidence interval (0.8-7.1)].
Macular Edema Following Retinal Vein Occlusion
The ATE rate in the two controlled RVO studies during the first 6 months was 0.8% in both the
ranibizumab and control arms of the studies (4 of 525 in the combined group of patients treated
with 0.3 mg or 0.5 mg ranibizumab and 2 of 260 in the control arms) [see Clinical Studies
(14.2)]. The stroke rate was 0.2% (1 of 525) in the combined group of ranibizumab-treated
patients compared to 0.4% (1 of 260) in the control arms.
6 ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the label:
• Endophthalmitis and Retinal Detachments [see Warnings and Precautions (5.1)]
• Increases in Intraocular Pressure [see Warnings and Precautions (5.2)]
• Thromboembolic Events [see Warnings and Precautions (5.3)]

Although not as effective, patients may be treated with 3 monthly doses followed by less
frequent dosing with regular assessment. In the 9 months after three initial monthly doses, less
frequent dosing with 4-5 doses on average is expected to maintain visual acuity while monthly dosing
may be expected to result in an additional average 1-2 letter gain. Patients should be assessed
regularly [see Clinical Studies (14.1)].

6.1 Injection Procedure
Serious adverse reactions related to the injection procedure have occurred in < 0.1% of intravitreal
injections, including endophthalmitis [see Warnings and Precautions (5.1)], rhegmatogenous
retinal detachment, and iatrogenic traumatic cataract.

Although not as effective, patients may also be treated with one dose every 3 months after 4 monthly
doses. Compared with continued monthly dosing, dosing every 3 months over the next 9 months will
lead to an approximate 5-letter (1-line) loss of visual acuity benefit, on average. Patients should be
assessed regularly [see Clinical Studies (14.1)].

6.2 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 the same or another drug and may not reflect the rates observed in practice.

2.3 Macular Edema Following Retinal Vein Occlusion (RVO)
BYOOVIZ 0.5 mg (0.05 mL of 10 mg/mL solution) is recommended to be administered by
intravitreal injection once a month (approximately 28 days).

The data below reflect exposure to 0.5 mg ranibizumab in 440 patients with neovascular AMD
in Studies AMD-1, AMD-2, and AMD-3; in 259 patients with macular edema following RVO.

In Studies RVO-1 and RVO-2, patients received monthly injections of ranibizumab for 6 months.
In spite of being guided by optical coherence tomography and visual acuity re-treatment criteria,
patients who were then not treated at Month 6 experienced on average, a loss of visual acuity
at Month 7, whereas patients who were treated at Month 6 did not. Patients should be treated
monthly [see Clinical Studies (14.2)].
2.4 Myopic Choroidal Neovascularization (mCNV)
BYOOVIZ 0.5 mg (0.05 mL of 10 mg/mL BYOOVIZ solution) is recommended to be initially
administered by intravitreal injection once a month (approximately 28 days) for up to 3 months.
Patients may be retreated if needed [see Clinical Studies (14.3)].

Safety data observed in 224 patients with mCNV, as well as Studies AMD-4 and D-3, were
consistent with these results. On average, the rates and types of adverse reactions in patients
were not significantly affected by dosing regimen.
Ocular Reactions
Table 1 shows frequently reported ocular adverse reactions in ranibizumab-treated patients
compared with the control group.
Table 1 Ocular Reactions in the AMD, and RVO Studies
AMD
2-year

AMD
1-year

RVO
6-month

3 DOSAGE FORMS AND STRENGTHS
Single-dose glass vial designed to provide 0.05 mL for intravitreal injection. Clear to slightly
opalescent and colorless to pale yellow, 10 mg/mL solution.

Adverse Reaction

4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
BYOOVIZ is contraindicated in patients with ocular or periocular infections.

Conjunctival hemorrhage

74%

60%

64%

50%

48%

37%

Eye pain

35%

30%

26%

20%

17%

12%

Vitreous floaters

27%

8%

19%

5%

7%

2%

Intraocular pressure increased

24%

7%

17%

5%

7%

2%

Vitreous detachment

21%

19%

15%

15%

4%

2%

Intraocular inflammation

18%

8%

13%

7%

1%

3%

Cataract

17%

14%

11%

9%

2%

2%

Foreign body sensation in eyes

16%

14%

13%

10%

7%

5%

Eye irritation

15%

15%

13%

12%

7%

6%

Lacrimation increased

14%

12%

8%

8%

2%

3%

Blepharitis

12%

8%

8%

5%

0%

1%

Dry eye

12%

7%

7%

7%

3%

3%

Visual disturbance or vision blurred

18%

15%

13%

10%

5%

3%

Eye pruritis

12%

11%

9%

7%

1%

2%

Ocular hyperemia

11%

8%

7%

4%

5%

3%

Retinal disorder

10%

7%

8%

4%

2%

1%

Maculopathy

9%

9%

6%

6%

11%

7%

Retinal degeneration

8%

6%

5%

3%

1%

0%

Ocular discomfort

7%

4%

5%

2%

2%

2%

Conjunctival hyperemia

7%

6%

5%

4%

0%

0%

4.2 Hypersensitivity
BYOOVIZ is contraindicated in patients with known hypersensitivity to ranibizumab products
or any of the excipients in BYOOVIZ. Hypersensitivity reactions may manifest as severe
intraocular inflammation.
5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections, including those with ranibizumab products, have been associated with
endophthalmitis and retinal detachments. Proper aseptic injection technique should always be
used when administering BYOOVIZ. In addition, patients should be monitored following the
injection to permit early treatment should an infection occur [see Dosage and Administration
(2.5, 2.6) and Patient Counseling Information (17)].
5.2 Increases in Intraocular Pressure
Increases in intraocular pressure have been noted both pre-injection and post-injection (at 60
minutes) while being treated with ranibizumab products. Monitor intraocular pressure prior to
and following intravitreal injection with BYOOVIZ and manage 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
ranibizumab clinical trials, there is a potential risk of ATEs following intravitreal use of VEGF
inhibitors. Arterial thromboembolic events are defined as nonfatal stroke, nonfatal myocardial
infarction, or vascular death (including deaths of unknown cause).
Neovascular (Wet) Age-Related Macular Degeneration
The ATE rate in the three controlled neovascular AMD studies (AMD-1, AMD-2, AMD-3) during
the first year was 1.9% (17 of 874) in the combined group of patients treated with 0.3 mg or 0.5 mg

Ranibizumab
Ranibizumab
Ranibizumab
0.5 mg Control 0.5 mg Control 0.5 mg Control
n=379 n=379 n=440 n=441 n=259 n=260

Table 1 Ocular Reactions in the AMD, and RVO Studies (cont’d)

Adverse Reaction

AMD
2-year

AMD
1-year

RVO
6-month

Ranibizumab
Ranibizumab
Ranibizumab
0.5 mg Control 0.5 mg Control 0.5 mg Control
n=379 n=379 n=440 n=441 n=259 n=260

Posterior capsule opacification

7%

4%

2%

2%

0%

1%

Injection site hemorrhage

5%

2%

3%

1%

0%

0%

Non-Ocular Reactions
Non-ocular adverse reactions with an incidence of ≥ 5% in patients receiving ranibizumab
for AMD, and/or RVO and which occurred at a ≥ 1% higher frequency in patients treated with
ranibizumab compared to control are shown in Table 2. Though less common, wound healing
complications were also observed in some studies.
Table 2 Ocular Reactions in the AMD, and RVO Studies

Adverse Reaction

Nasopharyngitis

AMD
2-year

AMD
1-year

RVO
6-month

Ranibizumab
Ranibizumab
Ranibizumab
0.5 mg Control 0.5 mg Control 0.5 mg Control
n=379 n=379 n=440 n=441 n=259 n=260
16%
13%
8%
9%
5%
4%

Anemia

8%

7%

4%

3%

1%

1%

Nausea

9%

6%

5%

5%

1%

2%

Cough

9%

8%

5%

4%

1%

2%

Constipation

5%

7%

3%

4%

0%

1%

Seasonal allergy

4%

4%

2%

2%

0%

2%

Hypercholesterolemia

5%

5%

3%

2%

1%

1%

Influenza

7%

5%

3%

2%

3%

2%

Renal failure

1%

1%

0%

0%

0%

0%

Upper respiratory tract infection

9%

8%

5%

5%

2%

2%

Gastroesophageal reflux disease

4%

6%

3%

4%

1%

0%

Headache

12%

9%

6%

5%

3%

3%

Edema peripheral

3%

5%

2%

3%

0%

1%

Renal failure chronic

0%

1%

0%

0%

0%

0%

Neuropathy peripheral

1%

1%

1%

0%

0%

0%

Sinusitis

8%

7%

5%

5%

3%

2%

Bronchitis

11%

9%

6%

5%

0%

2%

Atrial fibrillation

5%

4%

2%

2%

1%

0%

Arthralgia

11%

9%

5%

5%

2%

1%

Chronic obstructive pulmonary
disease

6%

3%

3%

1%

0%

0%

Wound healing complications

1%

1%

1%

0%

0%

0%

6.3 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection of antibody
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the
observed incidence of antibody (including neutralizing antibody) positivity in an assay may be
influenced by several factors including assay methodology, sample handling, timing of sample
collection, concomitant medications, and underlying disease. For these reasons, comparison
of the incidence of antibodies in the studies described below with the incidence of antibodies in
other studies or to other ranibizumab products may be misleading.
The pre-treatment incidence of immunoreactivity to ranibizumab was 0%-5% across treatment
groups. After monthly dosing with ranibizumab for 6 to 24 months, antibodies to ranibizumab
were detected in approximately 1%-9% of patients.
The clinical significance of immunoreactivity to ranibizumab products are unclear at this time.
Among neovascular AMD patients with the highest levels of immunoreactivity, some were
noted to have iritis or vitritis.
Intraocular inflammation was not observed in patients with RVO patients with the highest levels
of immunoreactivity.
6.4 Postmarketing Experience
The following adverse reactions have been identified during postapproval use of ranibizumab
products. Because these reactions are reported voluntarily from a population of uncertain size,

it is not always possible to reliably estimate their frequency or establish a causal relationship to
drug exposure.
• Ocular: Tear of retinal pigment epithelium among patients with neovascular AMD
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of ranibizumab products administered in
pregnant women.
Administration of ranibizumab to pregnant monkeys throughout the period of organogenesis
resulted in a low incidence of skeletal abnormalities at intravitreal doses 13-times the predicted
human exposure (based on maximal serum trough levels [Cmax]) after a single eye treatment
at the recommended clinical dose. No skeletal abnormalities were observed at serum
trough levels equivalent to the predicted human exposure after a single eye treatment at the
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, and it is not
known whether ranibizumab products can cause fetal harm when administered to a pregnant
woman. Based on the anti-VEGF mechanism of action for ranibizumab products [see Clinical
Pharmacology (12.1)], treatment with ranibizumab products may pose a risk to human
embryofetal development.
BYOOVIZ should be given to a pregnant woman only if clearly needed.
Data
Animal Data
An embryo-fetal developmental toxicity study was performed on pregnant cynomolgus monkeys.
Pregnant animals received intravitreal injections of ranibizumab every 14 days starting on Day
20 of gestation, until Day 62 at doses of 0, 0.125, and 1 mg/eye. Skeletal abnormalities including
incomplete and/or irregular ossification of bones in the skull, vertebral column, and hindlimbs and
shortened supernumerary ribs were seen at a low incidence in fetuses from animals treated with
1 mg/eye of ranibizumab. The 1 mg/eye dose resulted in trough serum ranibizumab levels up
to 13 times higher than predicted Cmax levels with single eye treatment in humans. No skeletal
abnormalities were seen at the lower dose of 0.125 mg/eye, a dose which resulted in trough
exposures equivalent to single eye treatment in humans. No effect on the weight or structure of the
placenta, maternal toxicity, or embryotoxicity was observed.
8.2 Lactation
Risk Summary
There are no data available on the presence of ranibizumab products in human milk, the
effects of ranibizumab products on the breastfed infant or the effects of ranibizumab products
on milk production/excretion.
Because many drugs are excreted in human milk, and because the potential for absorption and
harm to infant growth and development exists, caution should be exercised when BYOOVIZ is
administered to a nursing woman.
The developmental and health benefits of breastfeeding should be considered along with the
mother's clinical need for BYOOVIZ and any potential adverse effects on the breastfed child
from BYOOVIZ.
8.3 Females and Males of Reproductive Potential
Infertility
No studies on the effects of ranibizumab products on fertility have been conducted and it is not
known whether ranibizumab products can affect reproduction capacity. Based on the anti-VEGF
mechanism of action for ranibizumab products, treatment with ranibizumab products may pose a
risk to reproductive capacity.
8.4 Pediatric Use
The safety and effectiveness of ranibizumab products in pediatric patients have not been
established.
8.5 Geriatric Use
In the clinical studies, approximately 76% (2449 of 3227) of patients randomized to treatment
with ranibizumab were ≥ 65 years of age and approximately 51% (1644 of 3227) were ≥ 75
years of age [see Clinical Studies (14)]. No notable differences in efficacy or safety were seen
with increasing age in these studies. Age did not have a significant effect on systemic exposure.
17 PATIENT COUNSELING INFORMATION
Advise patients that in the days following BYOOVIZ 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 (5.1)].
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special report
T E L E H E A LT H I N T O D AY ’ S
OPHTHALMIC PRACTICE

Robotic telepresence during ocular
evaluations are gaining acceptance
COVID-19 has led to greater comfort with robotic telepresence in eye screenings

By Lynda Charters;
Reviewed by Priya Tailor, BA

Telemedicine came into its own during the
COVID-19 pandemic. Before the pandemic in
2019, approximately 43% of medical centers
in the United states were capable of telemedicine use, in contrast to 95% that reported use
in 2020.
New research indicates that this scenario has
resulted in greater patient acceptance of robotic
telepresence (RT; Double Robotics), a mobile
videoconferencing tool, during ocular examinations. In turn, this facilitates the continued use
of such modalities to improve patient access
to care in communities where care may be
minimal, according to lead study author Priya
Tailor, BA, and colleagues from the Institute of
Ophthalmology and Visual Science at Rutgers
New Jersey Medical School in Newark.
“RT in particular has proven useful in patient
triage and can improve health care access,”
the investigators said. In light of the rapid
acceptance of this type of examination, Tailor
and colleagues conducted a study to identify
changes in patients’ attitudes toward physician
teleconsultations using RT during vision-threatening disease screenings before and during the
COVID-19 pandemic.

Testing the waters
RT was implemented in a community-based
eye screening protocol before and after the
emergence of the pandemic. Twenty-five
subjects were included from July to October
2019 (mean age, 32 years; 44% women) and 40
subjects from June to October 2021 (mean age,
56 years; 55% women).
Screening volunteers measured blood pressure, visual acuity, and intraocular pressure and

October 2022

ODDS OF GREATER COMFORT BY INCREASING AGE AND FEMALE GENDER
2019
OR (95% CI)

2021
P value

OR (95% CI)

P value

Age

0.903
(0.832, 0.979)

0.014*

1.075
(1.011, 1.144)

0.023*

Female gender

0.672
(0.082, 5.496)

0.711

.886
(.148, 5.313)

0.895

OR, odds ratio

obtained 45° nonmydriatic retinal images and
optical coherence tomography B-scans. The
scans were reviewed by an off-site glaucoma or
retina subspecialist using either remote desktop
software or cloud-based software. The subjects
later interacted with a specialist via RT and
completed a 5-point survey on their consultation, Tailor explained.

The patient experience
The investigators found that the average patient
comfort level with RT increased significantly (P
= .038) during the pandemic. The mean values
during the 2 periods of time were 4.48 before
and 4.80 during the pandemic; there was a
22.5% increase in the proportion of subjects
reporting 5/5 comfort.
Subject age appeared to be a relevant factor
in the response to the use of RT. “Older individuals were less likely to report higher comfort
before the pandemic (odds ratio [OR], 0.903; P
= .014) and more likely during the pandemic
(OR, 1.075; P = .023). No significant difference
in comfort between genders was seen in either
group (P > .7).
“With telemedicine continuing to expand in
health care, our results are highly relevant and
exciting,” Tailor said. “After the pandemic, even
among those individuals [who] reported preference for the in-person consult, the average

12

FIGURE 1. Encounter between screening
participant and remote glaucoma
subspecialist.

comfort rating was 4.68/5.”
This indicates suitability for continued use
in community screenings, Tailor explained. “It
further paves the way for long-term telemedicine use by health care centers and additional
studies on [the use] of telepresence in triage,
ophthalmology clinic operations, and medical
education,” she said.
“To our knowledge, this study is the first to
compare subjects’ attitudes toward a real-time
telemedicine intervention before and after the
pandemic,” the authors said. “We demonstrated

Cutting-edge Advancements

special report
T E L E H E A LT H I N T O D AY ’ S
OPHTHALMIC PRACTICE

Telemedicine implementation, impact of COVID-19
pandemic on pediatric ophthalmic visits
Study finds health disparities impact the rates of pediatric ophthalmology visits
By Lynda Charters;
approved by Jenay Yeun, BA

A study of patient characteristics impacting
the continuity of pediatric ophthalmic care
during the COVID-19 pandemic found that
the beginning of the 2020 lockdown had 4
times the odds of incomplete visits compared
with the previous year. Health disparities
were found to impact visit completion and
telemedicine utilization, according to Jenay
Yuen and members of the multicenter
research team led by Alejandra de Alba
Campomanes at the University of California
San Francisco.
Following the start of the pandemic, the
role of telemedicine increased rapidly in clinical practices. Despite this, previous studies
have shown the technology to be underutilized by older patients, Black and Latinx
patients, and those of lower socioeconomic
status, the investigators explained.
Because information is lacking about
telemedicine disparities in the pediatric ophthalmology population, Yuen and colleagues
conducted a retrospective, cross-sectional
study of scheduled pediatric ophthalmology encounters before and during the initial
COVID-19 pandemic.
According to the investigators, the study
aimed to determine the effect of the pandemic shutdown on the odds of pediatric
ophthalmology visit completion, along with
factors associated with receiving visits via
telemedicine.
More than 11,000 pediatric patients were
included in this multicenter study. The par-

that COVID-19 has led to greater comfort with
RT in eye screenings. Telemedicine should
continue to be implemented in medical
centers and community screenings long
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ticipating institutions were the University of
California San Francisco, Children’s Hospital
Los Angeles, and the Oregon Health and Science University in Portland. All patients had
appointments scheduled before the pandemic
(March 2019 to June 2019) or after the onset
of the pandemic (March 2020 to June 2020).

Pandemic's impact
The investigators reported that the completion
rate of scheduled visits decreased from 72.4%
in 2019 to 32.6% in 2020. Notably, only 8.8% of
scheduled visits in March 2020 were completed, including both in-person and telemedicine
modalities, which is a drastic decrease from
71.3% in March 2019.
During the first 4 months of the pandemic, 51% of completed visits were conducted
remotely via telemedicine.
“The odds of not completing a visit in March
to June 2020 were 4.77 times higher than that
of 2019, after adjusting for sociodemographic
and neighborhood variables,” Yuen said.

Odds of an incomplete ophthalmic visit
Race and ethnicity, age, and preferred language were found to be relevant factors in this
analysis.
Specifically, Black patients had 1.35 times
the odds of having an incomplete visit compared with non-Hispanic White patients in
either year, after adjusting for other demographic and neighborhood characteristics.
In both years, older children had increased
odds of having an incomplete visit compared
with patients younger than 1 year (odds ratio
[OR], 1.44-1.85; all P < .001).

beyond the current pandemic, as it is an
excellent avenue for connecting remote
and underserved communities with
valuable subspecialty care.”
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Factors predicting remote
ophthalmic visits in 2020
Factors impacting telemedicine use were follow-up appointments, presence of extraocular
disease, and race.
In 2020, patients scheduled for follow-up
appointments had 4.77 times the odds of
having a remote visit compared with new
patients.
Patients with nonextraocular diagnoses had
lower odds of engaging in a remote visit compared with patients with a primary diagnosis
of an extraocular disease (OR, 0.12-0.51; P <
.05 for all comparisons). Univariate analysis
showed that all racial-ethnic groups had lower
odds of engaging in a remote visit compared
with non-Hispanic White patients.
The investigators enumerated these important findings, ie, that the initial period of the
COVID-19 pandemic in 2020 was independently associated with the odds of an incomplete
visit 4 times higher than that of the previous
year, and that Black patients, older children,
and patients who were non-English speaking
were more likely to have incomplete visits.
“It is clear that health disparities exist and
impact the rates of completed pediatric ophthalmology visits,” investigators concluded.
"It is important to consider these additional
clinical variables when considering the effectiveness of telemedicine in mitigating health
disparities and increasing access to care.”
Jenay Yuen
E: jenayyeu@usc.edu

Yuen is a medical student at the University of
Southern California Roski Eye Institute, Keck School
of Medicine of USC.

Priya Tailor, BA
E: pst24@njms.rutgers.edu

Tailor has no financial disclosures related
to this content.
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FDA accelerates drug approvals,
but some follow-up trials lag
By Richard Payerchin

Pharmaceutical makers blew past trial completion dates set
by the FDA for more than a third of the drug applications in
the regulatory agency’s accelerated approval pathway. The
faster approvals can benefit patients facing serious illnesses
that don’t have adequate treatments. However, once drugs get
on the market, the quick approvals can reduce incentives for
the makers and patients to test the drugs.
Meanwhile, treatments with no verified clinical benefit
end up costing billions of dollars a year, according to a report
by the Office of the Inspector General (OIG) within the US
Department of Health and Human Services. “In the best-case
scenarios, sponsors complete confirmatory trials promptly
and provide evidence to verify drugs’ clinical benefits,” the
report said. “In those cases, FDA enables patients to access
drugs that can help them and Medicare and Medicaid to pay
for effective treatments.
“However, for a variety of reasons, sponsors do not always
complete trials promptly,” the OIG report said, noting that
advances in standards of care and ownership of drug applications are 2 common challenges.
In the worst examples, 4 sponsors have gone “significantly”
(more than 5 years) past their original planned trial completion dates, according to findings that were detailed in “Delays
in Confirmatory Trials for Drug Applications Granted FDA’s
Accelerated Approval Raise Concerns,” according to the OIG
data snapshot.

FDA responds

FROM THE PAGES OF
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Leadership and staff from the FDA’s Center for Drug Evaluation and Research (CDER) appreciate the report and will
evaluate the findings to ensure the integrity of the accelerated
approval program, according to a statement from a CDER
communications official.
The FDA works with drug sponsors and will work with
Congress to ensure timely initiation and completion of
confirmatory studies. The program also has allowed patients
quicker access to drugs that treat cancer, AIDS, and other
conditions, the CDER statement said.
“Patients who currently lack adequate treatment options
for serious or life-threatening diseases have told us over and
over again that they are willing to accept some uncertainty
regarding clinical benefit when a new treatment is developed,” the CDER statement said.
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How it works
In 1992, the FDA began its accelerated approval process
for drugs to treat serious or life-threatening diseases before
confirmatory trials of the drugs were finished. Drug makers
do not need to show clinical benefits before approvals, but
that clinical benefits are reasonably likely. Once approved,
the drug sponsors typically conduct trials on a timeline they
agree to with the FDA, the OIG data snapshot said.
The process gained public attention in 2021, when the FDA
permitted aducanumab (Aduhelm) for treating Alzheimer's
disease. Aducanumab was the first drug authorized for Alzheimer's disease since 2003, and it was the first drug to target
fundamental pathophysiology of the disease, according to the
FDA. However, the approval process, the drug’s effects on the
disease, potential adverse effects on patients, and its price all
sparked debate.

Results
Since the FDA’s accelerated pathway began in 1992, there were
278 accelerated approvals through December 31, 2021, and
104 of them have incomplete confirmatory trials, according
to OIG. As of May 5, 2022, under the 104 incomplete applications, 35 had at least 1 trial past the original planned completion date. They averaged 20 months past the completion dates.
For comparison, the 139 accelerated approvals with
completed trials took an average of 48 months from granting
accelerated approvals to completion.

Price tag
OIG noted sponsors may submit multiple applications for
the same drug for different indications or routes of administration. The FDA can require multiple confirmatory trials
for an application, so the 35 applications with trials past the
original planned completion dates represented 18 drugs—and
they aren’t cheap.
From 2018 to 2021, OIG estimated Medicare and Medicaid
spent $18 billion for “drugs that have yet to verify a clinical
benefit.” The spending included $142 million from Medicare
Part D for midodrine hydrochloride and nearly $700 million
from Medicaid for hydroxyprogesterone caproate, which has
a hearing scheduled this month. The FDA staff cited the latter
drug as an example of the lengthy process used to approve a
drug and then withdraw its approval, the OIG report said.
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how to incorporate them all in your practice.
Even if you don’t use them all, [the goal is] to
understand where they fit in the paradigm of
MIGS, glaucoma in general, drug delivery, or
[selective laser trabeculoplasty]. I think now
we’re seeing a kind of interventional mindset,
[and] that’s where to focus on.

A SNEAK PEEK AT MIGS
UPDATES WITH DR SINGH
This glaucoma session will offer a look at how to
incorporate pearls into clinical practice
By Sheryl Stevenson

This December, the Ophthalmology Times®
EyeCon 2022 conference will gather the
nation’s leading ophthalmologists to share
new data and practical strategies clinicians
can apply to their patients. The conference
will take place December 16-17, 2022, at the
JW Marriott Marco Island Beach Resort in
Florida. From imaging technology to novel
agents, attendees will learn key insights that
will keep their practices current in the coming year. The 2-day event will be chaired by
Peter J. McDonnell, MD, director and William
Holland Wilmer Professor of Ophthalmology
at the Wilmer Eye Institute at Johns Hopkins
University School of Medicine in Baltimore,
Maryland; and Oluwatosin U. Smith, MD, a
glaucoma specialist at Glaucoma Associates
of Texas in Dallas.
Ahead of this year’s meeting, Inder Paul
Singh, MD, who is president of The Eye Centers of Racine and Kenosha, in Racine, Wisconsin, spoke with Ophthalmology Times® about
his upcoming presentation, as well as what he

is looking forward to most and why this year’s
event is a “must-attend” meeting.
Editor’s note:
This Q&A has been lightly edited for clarity.

Q:

What can attendees expect
from your presentation?

We’re going to talk about my favorite topic,
MIGS [minimally invasive glaucoma surgery].
But it’s not just about MIGS—it’s about the clinical relevance and the data that support the
use of it clinically, [as well as] patient selection.
There are a lot of options now. Back from 10
years ago to today, we have so many different
products [and] techniques. It’s sometimes
confusing to know where to use some of these
products for which patient types, how to follow them up, and what the expectations [are]
from each of these devices and products.
Ahmad A. Aref, MD, MBA, [and I are] going
to talk about not only how we use them—
some of the techniques [and] pearls—but also

For the
complete
interview,
scan QR
code.
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Q:

Why is EyeCon 2022 a
must-attend meeting?

Q:

What are you most looking
forward to?

For me, it’s the fact that it is live. I love interacting with everybody. It’s such a drug to me
to be able to interact with colleagues. I always
joke around that these live meetings are like
summer camp. We get to hang out with [individuals] we like.
Truly, the engagement is so different from
Zoom. Having a live interaction is so important. I looked at the schedule, and the topics
are clinically relevant, real-life topics. I’m
excited to learn from my colleagues [and]
share ideas, thoughts, and those off-the-cuff,
in-between session discussions we have in the
hallways. You can’t replicate that on a Zoom
meeting. I’m excited to be there [in person]
and learn, teach, and enjoy myself with everybody else.

It doesn’t have to be an earth-shattering, new
lesson you’ve learned; there is always a little
pearl that you learn. [With] every interaction,
you [start to] realize that [for] everything we
do, we have a different approach. We have
different populations of patients, different expectations, and different trainings. Because we
all come to the table, so to speak, with those
differences, you always learn 1 or 2 pearls.
Even if it’s an efficiency/flow, practice management discussion, there are so many things we
can learn from each other. I love coming back
from a meeting and talking to my office staff,
my office manager, my practice administrator,
and CEO and saying, “Hey, let’s try this and see
this can help our practice.” That’s what gets
me excited about going to these meetings.
To register for or learn more
about Ophthalmology Times®
EyeCon 2022, scan QR code:
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PIGSKINS AND PERCEPTION: HOW NEURO-

OPHTHALMOLOGY INFLUENCES NFL REFEREES
Ophthalmologists are helping league officials maintain peak performance
By James Hill, MD, JD, and Simon Kaja, PhD; Special to Ophthalmology Times®

Every football fan knows the scrutiny that
game officials of the National Football League
(NFL) are put under every game day, and now
a group is trying to ensure they can perform at
their best each weekend.
Walt Anderson, a retired dentist and current
senior vice president of NFL Officiating Training and Development, aspires to bring science
to the training of NFL officials. Anderson
decided to reach out to Andrew Lee, MD, a
neuro-ophthalmologist and fellow Houston
native, to start a collaboration that brings medical science to the world of NFL officiating.
But why neuro-ophthalmology (NOP)? Despite worn out jokes about referees’ eyesight,
visual acuity is likely not relevant to improving the accuracy of game officials’ calls—game
officials are required to have eye exams, after
all. Anderson sought to dive deeper into the
science of dynamic visual processing to understand what is happening in officials’ brains
when they are on the field. Many mechanics
involved in NOP, such as visual field, saccades,
smooth pursuit, and the vestibulo-ocular reflex
(VOR), have direct and tangible implications in
officiating.
Our on-field work experience began in El
Paso, Texas. Anderson, in conjunction with
other senior officiating staff members, held a
2-day camp aimed at providing fundamental
officiating techniques to high school and college football officials. The first day began with
a talk from Anderson, highlighting the basis of
his “Move With Purpose” teachings. Afterward,
participants attended multiple sessions regarding position-specific curricula to prime them
for the evening’s event—direct application
through high school football scrimmages.
Each position (8) had specific on-field
responsibilities, with constant feedback
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from coaches between plays. Throughout the
games, drones were flown overhead to film
footage and provide almost instantaneous replay for breaking down previously made calls
and pulling up prior film for demonstrative
purposes of topics, ranging from line of sight
to VOR.
During the second day of the program, most
of the time was spent on video review as an
aid for further position development. Participants spent time watching drone videos from
the day before, as well as actual NFL game
recordings. Throughout the video review,
NOP concepts were highlighted and displayed
either in correct or incorrect manners. It was
excellent to experience Anderson’s teachings
in action to potential future NFL game officials.
However, this was not the end of our journey
involving the intersection between NOP and
the NFL.
Lee and Anderson rendezvoused to Plano,
Texas, for an officiating training conference,
where Lee delivered a presentation on NOP to
17 head referees, along with other officiating
staff and personnel. Specifically, crew leaders
were instructed in principles regarding visual
field, saccades vs smooth pursuit, dynamic
visual acuity, and the VOR.
The floor was then opened for questions.
Most queries revolved around what exercises
officials could do to enhance their abilities in
these areas. These questions led to productive
conversations about how the NOP principles
being taught are innate but can be harnessed
through conscious effort to enable officials
to observe the right place at the right time to
make the right call.
Referees were encouraged to consider 3
main points: Do I have an unobstructed view
of the play? Do I have to move to see what I
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need to see? If I do have to move, how do I get
there with minimal disruption of my visual
acuity? These points were emphasized in
Anderson’s instructional modules to the referees. In addition to clarifying new rules and
methods through video review, Anderson used
game footage to demonstrate examples in
which officials executed—or failed to execute—
the NOP principles taught earlier by Lee.
Aside from formal instruction, Lee’s NOP
team built personal relationships with the NFL
officiating crew while in Plano. Perhaps the
most impressive realization was the striking
similarities between the work carried out by
NFL officials and neuro-ophthalmologists.
For instance, one head referee remarked that
knowing the rule book was not the tough part
of officiating, but it was knowing the exceptions—so, too, in NOP. Patients do not always
present in a textbook fashion, and knowing
the nuances can mean life or death. At the end
of the day, both officials and eye physicians
are trying to make the right call, whether for
the integrity of the game or for the patients
they care for.
The collaboration between the NFL and
NOP is still in its infancy. However, exciting
developments and studies are on the horizon.
How do we leverage the powerful video data
available to effectively teach the principles of
NOP? Can we use virtual reality technology to
train officials in a variety of realistic scenarios
and conditions?
As one referee suggested: Would viewing
film at twice the speed induce a slow-motion
effect in real-game officiating, thus speeding cognitive processing? The relationship
between sports and science will continue to
develop as we pioneer answers to questions
such as these.
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Photobiomodulation light delivery
system: Shining a light on dry AMD
A novel treatment strategy with unique mechanism, modality for patients
By Lynda Charters;
Reviewed by Richard B. Rosen, MD, FACS,
FASRS, FARVO

Photobiomodulation is an emerging new
technology that is being tested to treat ocular
diseases. The treatment applies low levels of
light to targeted tissue to decrease inflammation and helps with tissue healing by positively
affecting mitochondrial output and improving
cellular activity. The technology uses red and
infrared light to stimulate beneficial activity in
cells—all without the production of heat. This
process increases energy production, alters
signaling modalities, activates transcription
factors, and has cytoprotective properties that
kick in during wound healing.
Richard B. Rosen, MD, FACS, FASRS, FARVO,
the Belinda and Gerald Pierce Distinguished
Professor of Ophthalmology at the Icahn School
of Medicine at Mount Sinai, as well as chief
of retina service, vice chair of research, and
surgeon director at the New York Eye and Ear
Infirmary of Mount Sinai Eye Faculty Practice
in New York City, reported the interim analysis data from the prospective, randomized,
double-masked, multicenter LIGHTSITE III
study (NCT04065490) on the safety and efficacy
of photobiomodulation in patients with dry
age-related macular degeneration (AMD).

Dry AMD
Using photobiomodulation, Rosen explained,
the primary tissue targets are 2 sites on the cytochrome c oxidase component on the electron
transport chain, which stimulates the production of adenosine triphosphate, the primary
energy currency of cells. Three wavelengths
of light can be applied to the primary targets:
(1) 590 nm to inhibit expression of VEGF and
remove cellular deposits; (2) 660 nm to promote
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oxygen binding to cytochrome c oxidase, stimulate metabolic activity, and inhibit inflammation and cellular loss; and (3) 850 nm to drive
electron transfer to cytochrome c, stimulate
metabolic activity, and inhibit inflammation
and cellular loss.
A total of 100 patients (68 women, 32
men; 148 eyes) were included. Their visual
acuity levels ranged from 20/100 to 20/32.
All patients underwent 9 treatments with
photobiomodulation or sham over a 3-week
period, every 4 months for 24 months. Most
patients (99%) were Caucasian, the mean age
was 75 years, and 86% had taken Age-Related
Eye Disease 2 supplements before treatment.
The mean time elapsed since diagnosis of dry
AMD was 4.9 years. The top-line data showed
a statistically significant (P = .02) difference in
the changes in the best-corrected visual acuity
(BCVA) between the photobiomodulation and
sham treatment groups at month 13.
Photobiomodulation therapy resulted in a
sustained and improved BCVA, with a mean
5.5-letter increase from the baseline value at
month 13, a difference that reached significance
(P < .0001). The photobiomodulation group either gained more or lost fewer letters compared
with the sham group. The improvements were
also significant at months 1, 5, 8, and 12.
Among the patients who had the highest
response to photobiomodulation, 55% of eyes
treated with active treatment gained 5 or more
letters (mean, 9.7 + 0.52 letters), 26.4% of those
eyes gained 10 letters or more (mean, 12.8
+ 0.54 letters), and 5.5% gained 15 letters or
more compared with 1.9% of the sham-treated
patients.
The active treatment group also
showed an effect on the volume of drusen in the central retina. Rosen pointed
out that at month 13, no significant
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numerical change in central drusen volume
was seen compared with baseline in eyes (0.006
mm3) receiving active treatment. During the
same time interval, compared with baseline,
there was an increase in the volume of drusen
in the central retina in the sham-treated eyes
(0.049 mm3).

Effect on geographic atrophy x
Photobiomodulation has had a positive effect
on the appearance of atrophic lesions, as new
geographic atrophy developed in approximately 10% of the sham-treated eyes compared
with 1.1% of the active-treatment eyes. This
difference reached significance (P = .025) in the
patients with intermediate dry AMD. Rosen
commented in the findings:
The LIGHTSITE III study met the
predetermined primary efficacy BCVA end
point, with a significant difference in favor
of the active group at month 13.
■ The active-treatment eyes lost
approximately half as many BCVA letters.
■ The sham-treated eyes had an increase in
the volume of drusen in the central retina,
in contrast to the active-treatment eyes, in
which there was no such increase.
■

Finally, Rosen pointed out that photobiomodulation treatment with the Valeda Light
Delivery System has an excellent safety profile.
“The LIGHTSITE III study provides the largest
randomized controlled trial data set to date,
evaluating the effects of photobiomodulation
in dry AMD,” Rosen said. “Photobiomodulation
therapy may offer a novel treatment strategy
with a unique mechanism and modality for
patients with dry AMD.”
Richard B. Rosen, MD, FACS,
FASRS, FARVO
E: RRosen@NYEE.edu

Rosen is a consultant to LumiThera Inc.
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Are there alternative
opportunities in volatile markets?
Ultimately, what you don’t know you don’t know can hinder you
By John J. Grande, CFP; John S. Grande, CFP; and Traudy Grande, CFP

If you are wondering what opportunities may be
presenting themselves now for investors, please
read on. As educators of innovative financial
strategies for high net worth investors, we would
be remiss in not introducing you to what we
deem to be a sophisticated instrument for these
investors, such as ophthalmologists. Structured
investments have evolved substantially over the
past few decades, with an increase in flexible
ways to tailor a portfolio to the unique situation
and needs of an investor looking for either
income or growth. In this article, we will briefly
cover growth-structured investments.
Growth-oriented structured investments are
typically used to achieve consistent market
exposure, with embedded protective features
that can provide a degree of risk management in a portfolio. Other times, and still on
the growth side of the portfolio, structured
investments can be used to try to capitalize
on a specific market outlook (bullish or bearish) or to gain efficient, risk-tailored exposure
to strategies that may be difficult to access
directly. If you are looking to reduce your
overall portfolio volatility, these investments
are worthy of your attention and examination. Today, because of higher interest rates,
higher market volatility, and lower markets,
we feel the terms of these investments are
more attractive.
Growth investors considering any structured investment should:
View structured investments as buy-andhold strategies whose payouts are not
guaranteed until maturity
■ Understand there is no guaranteed
secondary market and that although
issuers have historically bought back
structured investments, they are under no
legal obligation to do so
■
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■

Be comfortable with the creditworthiness
of the issuer, because payments made by
structured investments are subject to the
credit risk of the issuer

Below we highlight just a few hypothetical
strategies so you can see structured investments in action on the growth side of the
portfolio. But first, we will provide a high-level description of growth-oriented structured
investments.
Growth solutions:
Market participation is the goal, often
with some risk mitigation
■ Designed for an investor looking to grow
their assets, generally characterized by a
single payment at maturity
■ Tied to the return of an underlier, such as an
equity index, a basket of indices, or a stock
■ Can offer full principal protection, partial
protection, or no protection at all
■

GROWTH USE CASE 1:
International exposure, with a
degree of risk management
The objective: An investor seeks the potential growth and diversification that may come
with international equity exposure. They are
optimistic about emerging markets specifically and are comfortable with equity risk. However, they would appreciate some downside
protection should those markets experience a
slight to moderate decline.
A potential solution: A market-linked
growth note with upside participation tied to
a broad emerging market equity index along
with barrier protection. An example of this
type of note can be visualized in this hypothetical illustration.
Underlier: MSCI Emerging Markets Index
Term: 4 years
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BENEFITS:
Leveraged and uncapped participation in
any gains in the underlier at maturity
■ Return of principal, so long as the
underlier has not declined below the
barrier at maturity
■

CONSIDERATIONS:
Potential for losses that are 1:1 from
the underlier’s initial level should the
underlier close below the barrier level at
maturity; losses could be significant
■ Underlier’s return is based only on price
return and does not include dividends
■

GROWTH USE CASE 2:
Expressing an investment view
The objective: An investor follows the
market closely and feels that over the coming 18 months, US equity returns may be
more muted, or even slightly negative (they
expect single-digit returns, either positive or
negative). They want to remain engaged in
the markets but also somewhat protected if
market gains do not continue.
A potential solution: A market-linked
growth note that offers exposure to US equities,
with the potential for a return regardless of
whether market performance is positive or
negative, and a degree of protection against a
market decline. An example of this type of note
can be visualized in this hypothetical illustration.
Underlier: S&P 500 Index
Term: 18 months
BENEFITS:
Upside participation (up to a cap) in any
gains in the underlier
■ Payment even if the underlier return is
negative, as long as negative return is not
■
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GROWTH USE CASE 1
Payment Details:
1.5x upside participation
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20% barrier (observed at maturity)
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At maturity, an investor would receive a
return that is 1.5x any gains in the index,
uncapped, on a price return basis.
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At maturity, the barrier would absorb the first 20%
of any losses in the index but after that, protection
would disappear, and losses would be 1:1 from the
index's initial level.
In other words, if the index is at 80% or above of its
initial level at maturity, an investor would receive
his or her full principal back. However, if the index is
below 80% of its initial level at maturity, an investor
would take losses from the index's initial level.

GROWTH USE CASE 2
Payment Details:
1x upside participation (to 11% max return)
1x absolute return (to 10% hard buffer)
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Payment Details:
10% hard buffer (observed at maturity)
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At maturity:

At maturity:

If the underlier has increased, an investor would
participate in any gains in the underlier up to a
pre-determined maximum return of 11%.

The hard buffer would absorb the first 10% of
losses in the underlier, and after that, losses
are one-to-one with the underlier.

If the underlier has declined but is at or above
90% of its initial level, an investor would receive
an absolute return payment in the amount of
the decline.

below the hard buffer level at maturity

CONSIDERATIONS:
The hard buffer only protects principal
against a degree of decline in the
underlier; losses could be significant
■ The underlier’s return is based only
on price return and does not include
dividends
■
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Informed investing
Structured investments come in a wide variety
of options, with different terms and conditions.
There’s one for almost any market outlook or
investment goal, giving investors the chance
to stay in the market and choose how much
protection they need to feel comfortable.
When considering any structured investment,
understand the type of protection it offers and
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its payout potential by working with a qualified
financial professional and carefully reviewing
the offering documents before investing.
In summary, there are far too many combinations of investment characteristics, barriers
(both hard and 100% guaranteed return of
the principal investment), and autocallable
features to be covered in this brief article.
To learn more about how risk management
and alternative solutions can be used within
a diversified portfolio, please contact us at
john.j.grande@grandefs.com, or call 800-7221258. We would be happy to spend time with
you on the phone or set up a Zoom meeting
to answer all your questions about a strategy
that has proven so valuable to so many of
your colleagues.
John J., John S., and Traudy Grande, CFPs,
are owners and principals of Grande Financial
Services, Inc, in Oakhurst, New Jersey. The
Grandes advise doctors across the country
on a diverse range of investment and financial matters. Contact them with questions at
john.s.grande@grandefs.com, or call 800-7221258. Securities are offered through Raymond
James Financial, Inc, member of FINRA/
SIPC. Investment advisory services are offered
through Raymond James Financial Services,
Advisors, Inc. Grande Financial Services,
Inc, is not a registered broker/dealer and is
independent of Raymond James Financial
Services. A structured investment typically
has 2 components—a note and a derivative
(often an option). Because of the derivative
component of the investment, the investment
performance may exhibit low correlation to the
performance of the underlying asset or index.
There are costs and fees associated with structured investments. A derivative is a financial
instrument that derives its value/price from the
underlying assets. The underlier is the collection of securities or a representative index used
to create the derivative, and as it changes in
value, the derivative will follow suit. Investors
should consider any potential tax consequences
of owning and disposing of an investment.
Neither Raymond James Financial Services nor
any Raymond James Financial Advisor renders
advice on tax issues. These matters should be
discussed with the appropriate professional.
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Adopting pars plana anterior vitrectomy
Techniques are easy to learn and safety is well documented for this approach
By Louise Gagnon;
Reviewed by Michael E. Snyder, MD

The pars plana anterior vitrectomy
offers more advantages than disadvantages and can be readily adopted
by anterior segment surgeons,
according to Michael E. Snyder, MD,
a professor of ophthalmology at the
University of Cincinnati in Ohio.
“There are several advantages to the
pars plana approach,” Snyder said
during the 53rd Sally Letson Symposium, adding that this approach
offers superior visualization. “There
is a limited view from a vitrector deforming the limbal wound, [whereas]
a pars plana incision maintains
normal corneal optics.
“First, we are maintaining a
pressurized globe,” Snyder said. “We
have a contained system. If we have
a contained system, there is less
risk of hemorrhage, less traction on
the vitreous, and maintenance of
normal anatomic relationships.”
One of the reasons for not performing a limbal vitrectomy is that
when working at the limbus, the
pressure gradients bring vitreous
forward, Snyder explained. “Pulling
the gel forward is not what we want
to do,” he said. “It also provides very
poor access to subincisional vitreous
and a greater likelihood of damaging
residual capsular support, if there is
some remaining.”
Moreover, by going through the
limbus, the vitrector will not seal
through a limbal incision, and the
lowest pressure point in the system
is at the wound, according to Snyder.
“For anterior segment surgeons, our
goal is to get the vitreous out of the

anterior segment without causing
any damage to residual structures
in the front or back,” Snyder said.
“We want an anterior-to-posterior
gradient, and if we have an anterior
fusion and our vitrector port is going
through the pars plana, we have created that favorable anterior-to-posterior gradient.”
Snyder added that it is important
for surgeons to remember the bottle
height to maintain globe tension,
keeping in mind the flow limitations of the system. “I put the bottle
height at the maximum,” he said.
When it comes to hydration of
the vitreous, there should not be
major concerns. “The vitreous is
already 99% water, and it lives in
an aqueous environment,” he said.
“You cannot hydrate something that
is already made of water and lives in
an aqueous environment. The most
important parts of the vitreous are
the remaining 1%. It’s the collagen
fibrils within the hyaluronan matrix.
The collagen fibrils are attached
most firmly at the optic nerve,
macula, and peripheral retina near
the vitreous base. Those are the key
things to remember.”
In terms of instrumentation, anterior irrigation can be achieved with
a 21-gauge butterfly needle or either
a hand-held or self-retaining anterior
chamber maintainer through a
paracentesis, creating that favorable
anterior-to-posterior pressure gradient, Snyder explained. The vitreous
is not truly invisible, and there are
steps ophthalmologists can take to
improve the view of it, such as staining the vitreous with triamcinolone,
according to Snyder.

1

Advantages of Pars Plana Approach
Superior Visualization

2

Limbal

Pars Plana

FIGURE 1. Trocar is placed through scleral wall in a plane
perpendicular to eye wall at 35° to the limbal tangent to
maximize self-sealing.
FIGURE 2. A vitrector placed through the limbus distorts the
view, whereas a pars plana entry maintains excellent corneal
optics. (Images courtesy of Michael E. Snyder, MD)

Some may voice concerns about safety with the pars plana
anterior vitrectomy, but Snyder pointed to his own clinical experience, which has been published.1 Snyder identified more than 300
eyes treated by pars plana approach to anterior vitrectomy from
September 2010 to June 2016. Most of these were planned at the
time of an anterior segment reconstruction. In that retrospective
case series, the mean postoperative follow-up was 10.9 months and
( Pars plana Continued on page 24 )
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Surgeon offers tips for avoiding
capsule tears with OVDs and PECS

Investigators find surgical problems can be handled with novel OVD technique
By Louise Gagnon;
Reviewed by Steve Arshinoff, MD, FRCSC

The selection of an ophthalmic viscoelastic device (OVD) for anterior capsulotomy should be
based on the principles of physics and should
consider the pressure on the anterior surface
of the anterior lens capsule, according to Steve
Arshinoff, MD, FRCSC, professor in the Department of Ophthalmology and Vision Sciences
at the University of Toronto and McMaster
University in Canada, Ben-Gurion University of
the Negev in Israel, and Airlangga University in
Indonesia.
Arshinoff discussed adopting new OVDs and
new OVD techniques at the 53rd Sally Letson
Symposium in Canada, and he noted that the
OVDs currently used in cataract surgery fit into

PARS PLANA
( Continued from page 22 )

the mean patient age was 62.4 years. There
were 3 eyes (0.9%) with retinal detachments
and 1 eye (0.3%) with a retinal tear without
detachment. There were no cases of endophthalmitis and no evidence of residual vitreous
prolapse in the anterior chamber in any eye
postoperatively.
Snyder and colleagues noted the safety
and efficacy of the pars plana technique
compared favorably with historical data for
coaxial and bimanual limbal clear corneal
infusion and cutting, and they concluded
that sutureless pars plana anterior vitrectomy should be considered a safe and reliable
solution for the anterior segment surgeon in
managing vitreous prolapse during anterior
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different classes, including higher viscosity
cohesives, lower viscosity dispersives, viscoadaptives, and higher viscosity dispersives. Occasionally, new surgical problems appear that can
be best addressed with a novel OVD technique.
Specifically, anterior capsule tears have been
reported to be more frequent with femtosecond
laser-assisted cataract surgery (FLACS) than
with standard phacoemulsification.
The Refractive Cataract Surgery Subcommittee of the American Society of Cataract and
Refractive Surgery reviewed FLACS in 2013
and reported that the incidence of incomplete
FLACS capsulotomies had been reduced from
over 10% initially to approximately 1% at the
time of writing.1 However, Arshinoff noted that
a 2015 paper by Abell et al found that in a
series of 4000 eyes, the rate of anterior capsular

tears was 1.84% with FLACS compared with
0.22% with standard phacoemulsification,
which is an 8-fold difference that was highly
statistically significant.2 “We were still seeing
reports of a much greater frequency of anterior
capsular tears in FLACS compared [with] regular [phacoemulsification],” Arshinoff said. “The
question is: Can we solve that?”
The principles of physics can be applied to
this problem, explained Arshinoff, noting that
intracapsular pressure induced by the gas created in the femtosecond laser procedure results
in the capsule being pushed radially outward,
potentially leading to increased outward pushing, capsular stress, and possibly a capsular
tear. “How do we get around it?” Arshinoff
said. “We should always first look back [to] see
[whether] we have dealt with a similar problem

segment surgeries. “All these patients were
treated successfully,” he said.
In terms of learning the procedure, there are
steps anterior segment surgeons can take to
learn how to perform a pars plana anterior vitrectomy. Indeed, an anterior segment surgeon
can ask to scrub in with a vitreoretinal colleague to observe how the procedure is done.
There are also anterior vitrectomy training
models. For example, SimulEYE is a model
that fills the eye with a realistic synthetic vitreous, which allows visualization of the gel. The
surgeon can learn when to use the cutter and
when to use the aspiration setting, and they
can see the effects visually in the artificial gel.
Because these models have no organic
material in them, they can be used
with regular instrumentation, unlike
cadaveric human or porcine globes. “It
is a very good model to practice with,”

Snyder said.
Clinicians should not be hesitant to adopt
pars plana anterior vitrectomy, according to
Snyder. “Habit is never a good reason to defer
change,” Snyder said. “Techniques are easy to
learn for this approach, and the safety has been
well documented in the peer-reviewed literature. When it comes to adopting new surgical
skills, there is no better time than today.”
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previously. The similar physical problem of
Argentinian flag sign—seen with an intumescent lens—was solved using a viscoadaptive
OVD to indent the anterior capsule, balancing
the posterior pressure with anterior pressure
against the capsule. This enables pressure-equalized cataract surgery (PECS), which
prevents a tear out.”
Arshinoff has taught this concept at OVD
courses offered at the American and European
Societies of Cataract and Refractive Surgery,
the American Academy of Ophthalmology, and
Canadian Ophthalmological Society annual
meetings for many years.
“In Argentinian flag sign,” Arshinoff said,
“the lens is milky white, necrotic, and watery,
so it does not block transmission of posterior
pressure from the back of the eye as a solid
lens would. The surgeon doesn’t really observe
increased intracapsular pressure.”
If a high-viscosity, cohesive elastic OVD is
used to pressurize the anterior chamber so the
pressure in front of the anterior capsule exceeds
the pressure behind it, the usually convex anterior capsule develops a central concavity. In this
situation, a capsulorhexis will always tend to
tear centrally rather than peripherally, and the
Argentinian flag sign will not occur, Arshinoff
explained. “There are multiple strategies that
have been developed for dealing with the Argentinian flag sign, and every one that works, in
a truly intumescent lens, does so by balancing
the pressure in front of and behind the anterior
lens capsule, essentially using some variation
of PECS to stabilize the capsule before creating
the capsulorhexis,” he said.
The solution for femtosecond laser–induced
capsulotomy tear outs is similar, according to
Arshinoff. “The gas created by the [femtosecond
laser] in the capsular bag mimics Argentinian flag sign, but in this case, there really is
increased intracapsular pressure,” he said. “It is
solved as follows: Once the [femtosecond laser]
part of the procedure is completed and the side
port is made, the anterior chamber is irrigated
with xylocaine-phenylephrine, making sure to
maintain the anterior chamber pressure.”
Healon or Healon GV, which both come with
thin-walled 27-gauge cannulas that allow placement of the cannula into tight spaces that can
occur in front of the capsular flap, is injected
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in front of the anterior capsule through either
the side port, main incision, or both to make a
central depression. This is dependent on which
access allows more assured injection in front of
the capsular flap. Any elevated capsular flaps
from partial completion of the capsulotomy are
then flattened, Arshinoff explained.
“Subsequently, the main incision is opened
and very fine forceps, such as the Haldipurkar-Masket forceps, are used to depress and pull
the capsular flap edges centrally and posteriorly toward the center of the lens to force the capsule to tear circumferentially and centrally—in
a method similar to that first devised by James
Gills for routine capsulotomy,” Arshinoff said,
noting he has called the technique the “FLACS
OVD Press” and has published on it.3
However, nothing should ever be done without assuring that the case in front of you is what
the technique has been created for. Arshinoff
described a recent case in which immediately
after starting a femtosecond laser procedure,
the patient jerked to the side and the laser
automatically turned off, leaving a neat 4.6-mm
circle of tiny bubbles, indicating where the laser had made small perforations of the capsule
and converting it into a serrated attachment of
the cap to the peripheral capsule, similar to a
postage stamp. Such a serrated junction is ideal
for a tear out, Arshinoff added.
“The answer lies in analysis of the problem in
terms of physics,” he said. “This case is unlike
most FLACS cases because there is no intralenticular gas—the laser had turned off. The capsule has been damaged somewhat analogous
to a necrotic, hypermature cataract capsule.
Furthermore, unlike a FLACS case, the incision
in this instance will have to be opened to permit manipulation of the capsule by forceps for a
prolonged period—much more like an Argentinian flag sign case than a FLACS case.”
In this case, Arshinoff depressed the center
of the capsule using Healon5, a viscoadaptive,
then used a needle to begin a capsulorhexis
centrally and spiraling outward. “As the flap
approached the bubble circle, I took the forceps
to gently depress and pull centrally, gradually going around the entire 360° of the
intended tear, in a ‘Gillsian’ capsulorhexis
method, breaking all the postage stamp
attachments,” Arshinoff said. “The case
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Gillsean capsulorhexis for an unusual FLACS
case. (Image courtesy of Steve Arshinoff, MD, FRCSO)
went flawlessly after that.”
Even with a highly effective and specific OVD
approach to FLACS capsulotomies developed
by Arshinoff, he noted that clinicians may
encounter challenges depending on the case. “A
unique individual case may sometimes require
analysis of the physical forces needed and the
technique would then need to be modified to
another OVD cataract surgical technique to
achieve an optimal result,” Arshinoff said.
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For the treatment of all stages
of neurotrophic keratitis (NK)

NOT J UST A NY SOLU TION

Complete and long-lasting resolution of NK for most patients*1-4
• Up to 72% of patients achieved complete corneal healing in clinical trials*†1-3
• 80% of these patients remained healed at 1 year (REPARO trial)*4
* Resolution was evaluated in clinical trials as complete corneal healing, defined as the absence of staining in the lesion area and
no persistent staining in the rest of the cornea after 8 weeks of treatment and as <0.5-mm lesion staining at 48-week follow-up.1-3
† Key study findings were after 8 weeks of treatment, 6 times daily. REPARO (Study NGF0212): 52 European patients with
neurotrophic keratitis (NK) in 1 eye per group; 72% of patients completely healed; vehicle response rate 33.3%.
Study NGF0214: 24 US patients with NK in 1 or both eyes per group; 65.2% completely healed; vehicle response rate 16.7%. 2,3

Important Safety Information
WARNINGS AND PRECAUTIONS

Use with Contact Lens
Contact lenses should be removed before applying
OXERVATE because the presence of a contact lens
(either therapeutic or corrective) could theoretically
limit the distribution of cenegermin-bkbj onto the area
of the corneal lesion. Lenses may be reinserted 15
minutes after administration.
Eye Discomfort
OXERVATE may cause mild to moderate eye discomfort
such as eye pain during treatment. The patient should
be advised to contact their doctor if a more serious eye
reaction occurs.
ADVERSE REACTIONS
In clinical trials, the most common adverse reaction was
eye pain following instillation which was reported in
approximately 16% of patients. Other adverse reactions
occurring in 1% to 10% of OXERVATE patients and more
frequently than in the vehicle-treated patients included
corneal deposits, foreign body sensation, ocular
hyperemia, ocular inflammation and tearing.
USE IN SPECIFIC POPULATIONS
Pregnancy
There are no data from the use of OXERVATE in pregnant
women to inform any drug associated risks.
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Lactation
The developmental and health benefits of breastfeeding
should be considered, along with the mother’s clinical
need for OXERVATE, and any potential adverse effects
on the breastfed infant from OXERVATE.
Pediatric Use
The safety and effectiveness of OXERVATE have been
established in the pediatric population. Use of OXERVATE
in pediatric patients 2 years of age and older is supported
by evidence from adequate and well-controlled trials of
OXERVATE in adults with additional safety data in children.
INDICATION
OXERVATE® (cenegermin-bkbj) ophthalmic solution
0.002% (20 mcg/mL) is indicated for the treatment
of neurotrophic keratitis.
DOSAGE AND ADMINISTRATION
Instill one drop of OXERVATE in the affected eye(s),
6 times a day at 2-hour intervals for eight weeks.
To report ADVERSE REACTIONS, contact Dompé U.S. Inc.
at 1-833-366-7387 or FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch.
Please see the Brief Summary of full Prescribing
Information for OXERVATE on the following page.
References: 1. OXERVATE® (cenegermin-bkbj) ophthalmic solution 0.002% (20 mcg/mL) [US package
insert]. Boston, MA; Dompé U.S. Inc.; 2019. 2. Bonini S, et al. Ophthalmology. 2018;125:1332-1343.
3. Pflugfelder SC, et al. Ophthalmology. 2020;127:14-26. 4. Data on File. Clinical Study Report (NGF0212).
Dompé U.S. Inc., 2016.

See more clinical data
OXERVATE.com/hcp

Brief Summary of full Prescribing Information
Consult the full Prescribing Information for complete
product information, available at
www.oxervate.com/prescribing-information.

INDICATIONS AND USAGE
OXERVATE® (cenegermin-bkbj) ophthalmic solution 0.002%
is indicated for the treatment of neurotrophic keratitis.

DOSAGE AND ADMINISTRATION
General Dosing Information
Contact lenses should be removed before applying
OXERVATE and may be reinserted 15 minutes after
administration.
If a dose is missed, treatment should be continued as
normal, at the next scheduled administration.
If more than one topical ophthalmic product is being used,
administer the eye drops at least 15 minutes apart to avoid
diluting products. Administer OXERVATE 15 minutes prior to
using any eye ointment, gel or other viscous eye drops.
Recommended Dosage and Dose Administration
Instill one drop of OXERVATE in the affected eye(s), 6 times
a day at 2-hour intervals for eight weeks.

WARNINGS AND PRECAUTIONS
Use with Contact Lens
Contact lenses should be removed before applying
OXERVATE because the presence of a contact lens
(either therapeutic or corrective) could theoretically limit
the distribution of cenegermin-bkbj onto the area of the
corneal lesion. Lenses may be reinserted 15 minutes after
administration.
Eye Discomfort
OXERVATE may cause mild to moderate eye discomfort such
as eye pain during treatment. The patient should be advised to
contact their doctor if a more serious eye reaction occurs.

ADVERSE REACTIONS
Clinical Studies Experience
Because clinical studies are conducted under widely varying
conditions, adverse reaction rates observed in the clinical
studies of a drug cannot be directly compared to rates in the
clinical studies of another drug and may not reflect the rates
observed in practice.
In two clinical trials of patients with neurotrophic keratitis,
a total of 101 patients received cenegermin-bkbj eye
drops at 20 mcg/mL at a frequency of 6 times daily in the
affected eye(s) for a duration of 8 weeks. The mean age
of the population was 61 to 65 years of age (18 to 95). The
majority of the treated patients were female (61%). The most
common adverse reaction was eye pain following instillation
which was reported in approximately 16% of patients. Other
adverse reactions occurring in 1-10% of OXERVATE patients
and more frequently than in the vehicle-treated patients
included corneal deposits, foreign body sensation, ocular
hyperemia, ocular inflammation and tearing.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
There are no data from the use of OXERVATE in pregnant
women to inform any drug associated risks.
Administration of cenegermin-bkbj to pregnant rats or
rabbits during the period of organogenesis did not produce
adverse fetal effects at clinically relevant doses. In a
pre- and postnatal development study, administration of
cenegermin-bkbj to pregnant rats throughout gestation and
lactation did not produce adverse effects in offspring at
clinically relevant doses.
Lactation
Risk Summary
There are no data on the presence of OXERVATE in human
milk, the effects on breastfed infant, or the effects on
milk production. The developmental and health benefits
of breastfeeding should be considered, along with the
mother’s clinical need for OXERVATE, and any potential
adverse effects on the breastfed infant from OXERVATE.
Pediatric Use
The safety and effectiveness of OXERVATE have been
established in the pediatric population. Use of OXERVATE in
this population is supported by evidence from adequate and
well-controlled trials of OXERVATE in adults with additional
safety data in pediatric patients from 2 years of age and older.
Geriatric Use
Of the total number of subjects in clinical studies of
OXERVATE, 43.5 % were 65 years old and over. No overall
differences in safety or effectiveness were observed
between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis and Mutagenesis
Animal studies have not been conducted to determine the
carcinogenic and mutagenic potential of cenegermin-bkbj.
Impairment of fertility
Daily subcutaneous administration of cenegermin-bkbj
to male and female rats for at least 14 days prior to
mating, and at least 18 days post-coitum had no effect
on fertility parameters in male or female rats at doses up
to 267 mcg/kg/day (1709 times the MRHOD).
In general toxicology studies, subcutaneous and ocular
administration of cenegermin-bkbj in females was
associated with ovarian findings including persistent estrus,
ovarian follicular cysts, atrophy/reduction of corpora lutea,
and changes in ovarian weight at doses greater than or
equal to 19 mcg/kg/day (119 times the MRHOD).
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Novel amniotic membrane: A step
ahead of other scaffolds for pterygia
Biovance is forging a future in ocular regenerative procedures
By Lynda Charters;
Reviewed by Vicente A. Diaz, MD, MBA

A novel amniotic membrane product, Biovance 3L Ocular (Celularity), seems highly
promising for its role in ocular regenerative
procedures, according to Vicente A. Diaz, MD,
MBA, an assistant professor of clinical ophthalmology at Yale School of Medicine in New
Haven, Connecticut.
Diaz explained that in contrast to other
available products, such as Ambio2 (Katena Products) and AmnioGraft (BioTissue),
Biovance 3L has a few characteristics that set
it apart. One is that it is a 3-layer dehydrated membrane comprised solely of amniotic
tissue, and the basement membrane is intact;
in addition, the decellularization process removes any residual cells, cellular debris, DNA,
growth factors, and cytokines. These characteristics promote rapid cellular attachment
within hours, and the attachment stimulates
the release of growth factors and cytokines.

Amniotic membrane bench study
Diaz and colleagues conducted a study to
evaluate the performance of Biovance 3L
regarding human ocular epithelial cell adhesion, viability proliferation, and migration
compared with those parameters when using
Ambio2 and AmnioGraft.
In this study, to ascertain the therapeutic potential of Biovance, the investigators evaluated
human corneal epithelial cells (HCECs) and
human conjunctival epithelial cells for their
adhesive and proliferative capabilities on days
1, 4, and 7 after the cells were seeded onto
scaffolds and incubated for 24 hours. Conditioned media were extracted from cells grown
on scaffolds and used for cell migration assays,
Diaz noted.
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The results showed that at 24 hours after
seeding, the HCEC viability, which represents
adhesion, was significantly (P < .011) greater
with Biovance 3L than with the other scaffolds; the HCEC proliferation with Biovance
was significantly (P < .001) greater than that of
AmnioGraft and human conjunctival epithelial
cells at all time points. The effects of conditioned media on the migration of the HCECs
were similar between Biovance and Ambio2 (P
= .885) and significantly (P ≤ .006) greater than
with AmnioGraft.

Addressing pterygia
The current treatment for pterygia is surgical
excision, and the approaches to wound healing include autografts, bare sclera, simple closure, and use of amniotic membrane. This last
approach, amniotic membrane, is associated
with the lowest pterygia recurrence rates (2%14%) compared with rates ranging from 5% to
82% for the other options. At present, amniotic
membranes are fixed in the eye using sutures,
fibrin glue, autologous serum, and hydrostatic
force, all of which are associated with long
surgical times and prolonged patient discomfort; additionally, fibrin glue is expensive.
Diaz and colleagues evaluated the effects
of a novel sutureless and glueless surgical
technique using the triple-layer dehydrated
amniotic membrane for excise pterygia. They
investigated the surgical time required and the
postoperative pain, epiphora, irritation, and
foreign body sensation associated with the
procedure.
The investigators compared their results
with those obtained in other studies in which
autologous serum, sutures, or fibrin glue were
used. Diaz’s study group comprised 20 eyes of
18 patients. The surgical time was defined as
starting at the time of the lidocaine injection

28

and ending when a bandage contact lens was
placed on the eye.
All patients completed a questionnaire to record symptoms, which were measured using a
5-point scale of pain, epiphora, irritation, and
foreign body sensations. The measurements
were recorded on postoperative day 1, postoperative week 1, and postoperative month 1.
The authors reported that the surgical time
was a mean of 8.29 minutes in contrast to 20.4
minutes in a study of conjunctival autografting,1 a difference of 11.9 minutes that reached
significance (P < .0001).
Diaz noted that compared with results from
previous studies,1-3 this technique showed
significantly improved pain for all parameters
on postoperative day 1 (P = .0086, P < .0001, P
< .0001, P < .0001) and at postoperative week 1
(P = .0354, P = .0002, P = .0016, P < .0001). The
foreign body sensation also improved at postoperative day 1 when compared with fibrin glue
(P = .0321) or sutured techniques (P < .0001).
Vicente A. Diaz, MD, MBA
E: vicente.diaz@yale.edu

Diaz is a paid consultant to Celularity.
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What to know
about new topical
presbyopiacorrecting drops

Experts answer clinicians’ common questions
about treating patients with presbyopia

With the recent approval of the first topical presbyopiacorrecting drops, as well as several other products making
their way through FDA clinical trials, many clinicians have
questions about how these drops work, how they should be

Q:

Will my patients
be able to drive at
dusk after using pupilmodulating drops?

A:

Every patient responds differently. At least initially, it
is
a
good
idea to counsel patients
Vance Thompson, MD
to try the drops earlier in the day
or at a time when they will not
need to drive in dim light. This
will give them a chance to see
how they function.
In our experience, most patients experience no change in
Justin Schweitzer, OD low-light image quality. For those
patients who have struggled in
dim light, they tend to see an improvement
over time. The available clinical trial data support our anecdotal perception. The recently
published GEMINI 1 phase 3 randomized clinical trial (NCT03804268) of 1.25% pilocarpine
hydrochloride showed that under mesopic
conditions, patients lost 5 or fewer letters of
binocular distance acuity and gained 3 lines of
distance corrected near visual acuity at hour 3
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prescribed, and what the risks and adverse effects are.
Our practice has been involved in 4 of the clinical trials for
pupil-modulating drops, and we prescribe the FDA-approved
pilocarpine hydrochloride 1.25% drops (Vuity; Allergan
plc). Here are our responses to some of the most common
questions we are asked.

and day 30.1 Additionally, in a 2019 randomized study evaluating presbyopia-correcting
drops containing carbachol and brimonidine
tartrate, there was no dimming or loss of distance vision reported.2

Q:

Will drugs such as pilocarpine
and carbachol, which have a
history of use in glaucoma, affect my
patient’s IOP?

A:

These agents have been—and in the
case of pilocarpine, are still—used for
the management of glaucoma. However,
in patients with normal IOP, we would not
expect pilocarpine to have anything but a
transient effect, because the drug can’t lower
IOP below the episcleral venous pressure.3
All the current and pipeline formulations for
presbyopia correction have lower concentrations of the active compounds, which should
also minimize any impact on IOP, and the
study data thus far support that expectation.
In GEMINI 1, there was no clinically significant change in IOP at the peak near vision
efficacy point.1
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Q:
A:

Could the drops be too effective
and reduce distance vision?

Occasionally, yes. This may be the case
particularly if the patient already has
small pupils or gets a larger-than-expected
response. Computational modeling conducted
by Xu et al suggests that a 2.0- to 3.0-mm (or
a 30% to 40%) reduction in pupil size from
baseline is likely to provide optimal near
vision without compromising distance visual
acuity in an emmetropic eye.4 However, the
optimal pupil size may vary with changes in
luminance and/or defocus. If the pupil diameter is reduced by more than 50%, patients
may experience a decline in distance vision.

Q:

Should patients expect any
adverse effects associated with
these drug classes in the past, such
as ciliary spasm, headache, and
brow ache?

A:

Such adverse effects are possible but,
again, the data and our clinical experience to date suggest these agents have a very
low adverse event profile. When adverse ef-
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fects do occur, patients tend to adapt to them
after just a few days.
In GEMINI 1, there were no discontinuations, and in the pooled phase 3 studies of
pilocarpine hydrochloride 1.25%, fewer than
1% of participants discontinued due to adverse effects.1 Headaches occurred in approximately 15% of patients in the pooled data
set, with most cases being mild and transient.
The 2019 carbachol study also reported no
headache or brow ache symptoms.2

Q:

Will it be more difficult to
operate on these patients in
the future when they need cataract
surgery?

A:

There is no reason to think this will be
the case. In the 2 phase 3 trials that led
to the FDA approval of pilocarpine hydrochloride 1.25%, the pupils all returned to
baseline after 24 hours.1 Phase 2 research
with other drops, so far, has not shown any
reduction in physiologic pupil size in participants, either.
In fact, many presbyopia-correcting drops
have the opposite problem: their effect on
the pupil doesn’t last long enough. Top-line
results from the VIVID trial (NCT04774237)
for carbachol/brimonidine tartrate (Brimochol
PF; Visus Therapeutics, Inc) suggest a much
longer duration of up to 9 hours. But even
with these longer-lasting drops, we would
still expect the pupil-modulating effects to
wear off each day.

Q:
A:

Will patients using drops still
need readers or progressive
spectacles?
Presbyopia-correcting drops will not
provide complete independence from
glasses or contact glasses, which really isn’t
the goal. However, they do provide flexibility.
In some cases, this might mean being able
to work or go out to dinner without reading
glasses. In other cases, it might mean that
drops provide multifocal contact lens wearers
with a boost in their near vision, or the
drops may allow someone who can’t tolerate
progressive spectacles to wear single-vision
glasses for distance without giving up their
near vision. It’s important that clinicians
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“

It’s important that
clinicians prescribing
presbyopia-correcting
drops tell patients they
still may need other forms
of correction for some
tasks or situations.

prescribing presbyopia-correcting drops tell
patients they still may need other forms of
correction for some tasks or situations.

Q:

There are so many drops in the
pipeline. Should I wait until this
technology matures to see which
one is the most successful?

A:

Given how many presbyopes there
are, and the variations in their starting
refractions and visual needs, we expect there
will be room in the marketplace for more than
1 presbyopia-correcting drop to succeed. Ophthalmologists, in particular, are accustomed
to making permanent decisions. The replacement of a lens or the removal of corneal tissue
can’t be easily undone. However, with the
excellent safety profile these pupil-modulating
drops have demonstrated, we have the luxury
of being able to advise patients to just give
them a try. If the currently approved drops
don’t work well for a patient, perhaps another
one of the drops coming to the market in the
next few years will work better.

Q:

Should I give a prescription for
presbyopia drops to anyone who
requests it? Do they need to have an
exam first?

A:

Any patient seeking presbyopia-correcting drops should first have a comprehensive eye exam to ensure there is no evidence
of contraindicated risk factors or other ocular
conditions. This can help rule out patients
with early lens changes, who may have a higher chance of reduced image quality, especially
in low light. Practitioners may want to avoid
using drops in patients with long axial length
or a history of retinal tear.
Additionally, a dilated peripheral retinal
exam is advisable to ensure the retina is
intact and there is no lattice degeneration
that might predispose the patient to retinal
detachment with miotic use. In fact, one of
the great advantages of this new category is
that we expect it will motivate emmetropes
who have never had an eye exam to finally
see an eye care professional who can fully
evaluate their ocular health.
This could lead to diagnosis and better management of previously undetected conditions,
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such as dry eye, glaucoma, or diabetic retinopathy, in addition to a prescription for drops
or a recommendation for surgery to address
presbyopia. It will be a great opportunity for
better ocular health care for these patients.
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Surgeon offers pearls for use
of the EVO Visian implantable ICL
Primary observations include key data points and clinical implications
By Mark Packer, MD, FACS

Since its introduction in the 1990s, the
implantable Collamer lens (ICL) has gained
worldwide acceptance and been safely implanted in over 2 million eyes in 75 countries.
The United States, however, has been slower
to integrate the ICL into its refractive armamentarium.
But this is now changing, primarily because of the availability of the EVO Visian ICL
with its central port design, which eliminates
the requirement for preoperative peripheral
iridotomy (PI). With the recent FDA approval
of this model, we can expect growth in the
United States to match the growth that has
occurred globally over the last decade.
As medical monitor of the US FDA EVO
ICL clinical trial, I would like to share key
findings from several published studies
that demonstrate the long-term safety and
effectiveness of this lens. These data provide
extensive evidence to help support surgeons
who are considering offering this refractive
surgery option that spares the cornea and
helps eliminate spectacles and/or contact
lens dependence.

Key distinctions
Given that EVO ICLs have not
been available in the United
States until recently, many
cataract and refractive surgeons are unfamiliar with how
these lenses differ from earlier
ICL models. The EVO ICL is a
single-piece, posterior chamber
phakic refractive IOL designed
with a central port, which eliminates the need for a PI.
The purpose of the 360-μm
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FIGURE . The EVO lens, above, and

an illustration showing its placement
in the eye, left. (Images courtesy of Mark

Packer, MD, FACS)

opening in the center of the lens is to facilitate
aqueous flow from the posterior chamber to
the anterior chamber. This central port maintains the normal physiology of the anterior
segment of the eye and maintains a protective
cushion of aqueous between the ICL and the
crystalline lens. As with earlier models of the
ICL, EVO is indicated for phakic patients 21
to 45 years of age to correct or reduce myopia
with up to 4D of astigmatism with spherical
equivalent ranging from –3D to –20D with a
true anterior chamber depth of
3 mm or greater. It is contraindicated in patients with anterior
TAKE-HOME
chamber angle less than Shaffer
grade III.

U.S. patients
have access to
the procedure,
which allows
for correction
of high degrees
of ametropia.

Decade of data
In 2018, a comprehensive
review of data from peer-reviewed scientific literature on
the safety and effectiveness
of EVO ICLs was published
in Clinical Ophthalmology.1
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Based on findings from 12 preclinical and
55 clinical studies, the results of the review
showed that EVO ICLs achieve excellent refractive predictability and stability, and high
levels of postoperative uncorrected distance
visual acuity (UDVA), with an average UDVA
of 20/19. In 27 peer-reviewed papers with
effectiveness data from retrospective and
prospective case studies that included 1905
eyes with a weighted average follow-up of
12.5 months, the weighted average UDVA
was –0.02 logMAR.1
More recently, in February 2021, data
from a prospective study by Martínez-Plaza
et al provided an analysis of EVO lenses and
showed that more than one-third of the 36
eyes in the study gained 1 line of best spectacle-corrected VA (BSCVA ) and none of the
eyes lost even 1 line of BSCVA at the 6-month
postoperative visit.2 Using the Quality of Life
Impact Refractive Correction questionnaire,
patients reported significant improvements in
quality of vision and quality of life.2
Safety data suggest that these lenses
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reduce the rate of anterior subcapsular
cataract (ASC) and pupillary block compared with earlier ICL models. In 38
peer-reviewed papers with safety data from
retrospective and prospective studies for
the EVO ICL, which included 4196 eyes
with up to 5 years of follow-up, no patient
developed a visually significant ASC and
only 1 eye experienced pupillary block
(due to retained viscoelastic).1
Kamiya et al performed a peer-reviewed
comparison of optical quality and intraocular light scattering after posterior chamber
phakic IOLs with and without the central
port. Data showed that the port does not
significantly alter the optical performance
of the EVO lens compared with older ICLs
without the central port.3

An additive procedure
Because no tissue is removed during the
procedure, implantation of EVO ICLs is not
limited by corneal thickness.4 Given that
the surgery does not alter the shape of the
cornea, selection of IOL power for future
cataract surgery is unaffected by ICL implantation, unlike corneal refractive surgical procedures such as LASIK.5 In addition
to making more implant options available
for the surgeon and patient, keeping the
cornea intact eliminates the potential for
corneal ectasia and reduces the potential
for dry eye.1 EVO ICLs are made of Collamer, a collagen-containing biocompatible
material that is bonded with UV-absorbing
chromophore into a poly-HEMA based
copolymer. This combination offers UV protection and minimizes inflammation.6,7

Final word
As the medical monitor of the US clinical
study of the EVO family of lenses, and a
veteran cataract and refractive surgeon,
I am gratified that patients in the United
States now have access to this procedure,
which allows “optically superb correction of relatively high degrees
of ametropia.”8 As increasing
numbers of US refractive surgeons
add EVO to their armamentarium,
an organic flow of word-of-mouth re-
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ferrals will likely follow. Patients ultimately
will come to expect refractive surgery
practices to offer EVO ICLs as a solution for
myopia, and surgeons will need to be prepared to respond to this growing demand.
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New IOL for keratoconus and other
aberrated corneas
Surgeon expands on the use of the XtraFocus pinhole implant
By Claudio Trindade MD, PhD

If BCVA is below 20/100 or the cornea
has central opacities, this approach is
usually not recommended,” he said.
There are positives and negatives to
A preoperative pinhole acuity
using the XtraFocus pinhole implant,
test, along with BCVA, provides a
according to Claudio Trindade MD,
fair estimation of the final surgical
PhD, an anterior segment surgeon
Claudio Trindade MD, PhD outcome in most patients, but it’s
based in Brazil, who has assisted
important to take this test with a grain of salt.
in the development of the implant. “It is a pow“Patients with mild central corneal opacities
erful tool for complicated corneas,” Trindade
might do well during a pinhole acuity test but
said during an interview with Ophthalmology
are not good candidates for intraocular pinhole
Times®, following his presentation at the 53rd
devices,” Trindade said.
Sally Letson Symposium in Canada.
In terms of adverse events associated with the
The XtraFocus is a supplementary pinhole
use of the implant, patients can report a darkimplant designed to be used in piggyback with
ening of their vision. “It might be a problem in a
a regular IOL. It can be implanted both in the
very dark environment, but overall, it is usually
sulcus or in the bag with the IOL. XtraFocus is
well tolerated if they are getting something out
intended for the treatment of irregular astigof it,” Trindade said. “[Because] there is remarkmatism, such as in keratoconus and postradial
able improvement in visual acuity, the balance
keratotomy, but Trindade suggests a wider view
is very much favorable.”
of the uses of the implant.
A key point, according to Trindade, is that
This black, hydrophobic acrylic implant has
these patients already have poor night vision
an overall diameter of 14 mm, an occlusive zone
before surgery, with incapacitating glare and reof 6 mm, a pinhole aperture of 1.3 mm, and a
duced acuity. Despite a reduction in the overall
required incision of 2.2 mm.
brightness, patients often report greater visual
“This implant is not a tool for only cataract
comfort at night, even though they might have
surgery,” Trindade said. “We should consider it
some trouble under conditions of very low light.
in cases of irregular corneas and a clear lens. If
One key disadvantage of the XtraFocus is
the cornea is stable and still has a reasonable
that it limits the view of the retina. “The infrared
optical quality, it might be wiser to bypass the
transparency of the black material helps, but it
topographic imperfection than try to fix it."
is still a challenge, especially for the far periphFor many patients who don’t do well with
ery,” Trindade said. “You will need to rely on
scleral lenses, it’s either this or deep anterior
retinal cameras…. The fact that more and more
lamellar keratoplasty, Trindade said.
infrared, wide-field retinal cameras are becomThe greatest advantage of this approach is
ing available is great [because] they are very
the reduced level of uncertainty, which is quite
useful in this scenario.”
the contrary of what we see in anterior corneal
Moreover, Trindade noted that both the
transplantation. To use the XtraFocus pinhole
iCare Eidon and the Heidelberg Spectralis offer
implant, the cornea must have a minimum level
infrared fundus imaging, with extra benefit of an
of optical quality, Trindade explained. “Our
add-on ultra-widefield lens. Patients diagnosed
experience suggests a cutoff of approximately
with active retinal pathologies or patients who
20/100 in BCVA [best-corrected visual acuity].
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Infrared light is directed through the XtraFocus
pinhole implant, shown below, to the retina.
(Images courtesy of Claudio Trindade, MD, PhD)

might need retinal interventions in the future
should not receive the XtraFocus pinhole implant. “You need the green light from the retinal
specialist before you do this,” Trindade said.
Although there are concerns about retinal
detachment, retinal complications, and how to
manage those if they occur, compromises are
inevitable in the management of highly debilitated patients.
“We are talking about very impaired eyes, and
the options are just not very attractive,” Trindale
said. “We must carefully weigh the risks and
benefits for both short and long term.”
Claudio Trindade MD, PhD
E: claudio.trindade@ioct.org

Trindade is a consultant for Morcher GmbH, the manufacturer of the XtraFocus pinhole implant.
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A road map to preserving the prime
years of patients with MacTel
Novel therapy is geared to treat rare, debilitating eye disease
By Thomas Aaberg Jr, MD

Serving as chief medical officer at Neurotech Pharmaceuticals, I get to be on the front lines and witness some of the
company’s latest innovations, including the latest biotechnological advancement: an encapsulated cell therapy (ECT) for
the treatment of macular telangiectasia, or MacTel.

The challenge
MacTel is a bilateral, degenerative eye condition defined by
progressive loss of the neurosensory retina adjacent to and
ultimately involving the fovea. An age-progressive condition,
with no known cause, it shows no preference based on gender, ethnicity, occupation, or any other known factor.
Initially, the disease was thought to be a vascular disorder
of the retina. However, the most recent research suggests
that MacTel is a disease of the Müller glial cells, which support and maintain the integrity and health of the retina. It
appears that as Müller cells die off, photoreceptors and other
retinal neurons go with them. Changes in retinal vascularity
are a secondary result of the disease.
Patients with MacTel typically experience the first symptoms in their 50s or 60s, though the condition has likely
been progressing for many years, even decades. The slow
progression of MacTel results in the loss of about 1 letter of
the Snellen visual acuity each year.
Early on in the disease process, patients experience the
development of paracentral scotomas, or blind spots, that
are most noticeable during activities such as reading. Their
reading speed typically slows as letters and words fall into
the scotomas and disappear from their visual field. Driving
often becomes a source of anxiety, as patients lose confidence in their ability to see vehicles and other road hazards
that enter their blind spots.
With further progression, the paracentral scotomas become central. Patients progressively lose visual acuity and
visual tasks become increasingly difficult. In some cases,
vision can deteriorate to 20/200.

Diagnosis
Before the development of optical coherence tomography
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FIGURE 1. Angiographic
findings demonstrate
the bilateral juxtafoveal
vascular telangiectasia
and late fluorescein
leakage.

1

FIGURE 2. Optical
coherence tomography
imagery shows cavitary
changes in the parafoveal
region and breaks in the
ellipsoid zone.

2

(OCT), MacTel was diagnosed by clinical
exam and fluorescein angiography. Typical clinical characteristics include a subtle
grayish change to the temporal parafoveal
region, the presence of crystal deposits,
pigmentary changes, and right-angled
vessels. Angiographic findings demon-
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strate the namesake bilateral juxtafoveal
vascular telangiectasia, and associated
late fluorescein leakage (Figure 1).
With the advent of OCT machines,
we have been able to see other nearly
pathognomonic findings such as cavitary
changes in the parafoveal region (which
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nutrients to flow in and CNTF to flow out, but
they block the patient’s immune system from
seeing the drug producing cells within. So far,
this approach has proved exceptionally safe
under intensive testing.
We are currently undertaking a phase 3A
and 3B study and a bilateral study specific to
MacTel. The trials are projected to be completed in the fourth quarter of 2022, and if the
results are positive a product license application will be submitted for FDA evaluation.
NT-501 is also being tested for glaucoma
therapy in an investigator-sponsored, 3-site
study currently in a phase 2 extension study.
The earlier clinical studies have showed some
positive signals, so we are eagerly awaiting
final results.

3

FIGURE 3. A cutaway view of the NT-501 technology, which is about the size of a
grain of rice. (Images courtesy of Thomas Aaberg Jr, MD)

are likely areas where the Müller cells and
photoreceptors have atrophied) and breaks
in the ellipsoid zone (Figure 2). In more advanced cases of MacTel, intra- and subretinal
neovascularization develop with associated
subretinal and intraretinal fluid.

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

The potential of ECT and CNTF
One of the principal jobs of Müller glial cells
is to produce CNTF, which in turn supports
the normal function of photoreceptors and is a
powerful neuroprotector. It has been shown in
mouse models that depleting these Müller glial
cells leads to a loss of photoreceptors, development of vascular telangiectasia, breakdown
of the blood-retinal barrier, and subsequent
neovascularization. This process exactly mimics MacTel in humans.
Reintroducing CNTF to these mice mod-
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els arrests some of these processes. It slows
the loss of photoreceptors and the resulting
downstream effects. The problem with CNTF
as a therapy is that its half-life is just minutes
long, so it must be constantly produced within
the eye.
Consequently, unlike other injectable
retinal therapies that require administering
a drug once a month or at some reasonably
prescribed frequency, CNTF would need to
be injected daily or even many times a day.
This is simply not feasible, but the goal for
continuous production of CNTF led to the
development of Neurotech’s ECT and the NT501 device.
ECT utilizes an implantable device containing engineered human retinal pigment
epithelium cells that are transfected with
modified DNA plasmid. The sole job of that
DNA plasmid is to direct the cells to produce
a drug, protein, or peptide that is ultimately
therapeutic. It is essentially like implanting a
small drug factory or bioreactor directly into
the eye. The NT-501 device can produce and
release neuroprotective CNTF continuously,
exactly where it is needed.
NT-501 (Figure 3) is about the size of a grain
of rice, and once it is surgically implanted,
patients cannot see or feel it. The pores in the
device’s casing are precisely sized to allow
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A Brightening Future
I am incredibly excited about this technology
and its potential to help patients with MacTel,
who up to this point have had no hope for
relief. If Neurotech’s NT-501 is approved for
use, it will have been proved safe and effective
in significantly slowing progression of the
disease, adding perhaps years of useful vision
for people who are facing a bleak future of
diminishing eyesight.
Although our ECT treatment is designed for
MacTel, the technology is highly customizable.
It could be a game-changer for patients with a
variety of retinal diseases and glaucoma. If we
can bring this novel device across the finish
line, the goal will be to investigate it for use in
other areas of ophthalmology. More developments are sure to follow, and if MacTel is
threatening you, your patient, or a loved one, I
sincerely believe that hope is on the horizon.
Thomas Aaberg Jr, MD

P: 616-954-2020
Aaberg is chief medical officer at Neurotech
Pharmaceuticals. He has no financial disclosures
released to this content. He is a retina specialist
with Retina Specialists of Michigan, and an assistant clinical professor at Michigan State University
in East Lansing.
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TearCare System provides greater
symptom relief from MGD
Women achieve significantly better symptom relief than men
By Lynda Charters

One TearCare procedure (Sight Sciences, Inc)
significantly reduced dry eye symptoms in
adults with meibomian gland dysfunction
(MGD), and women experienced greater symptom reduction than men, according to Jennifer
Loh, MD, who is in private practice in Miami,
Florida. The TearCare System applies localized
heat therapy in adults with evaporative dry
eye disease resulting from MGD and is used
in conjunction with manual expression of the
meibomian glands.
Loh explained that the heat is activated by the
system’s SmartHub hardware, and the system
automatically and gradually increases the temperature over the course of 2 to 3 minutes to a
maximal level of 45 °C; this temperature is constant for 15 minutes. The heat is delivered to the
meibomian glands through 4 SmartLids that are
attached to the outer eyelid surface. Following
heat application, the clinician uses the TearCare
Clearance Assistant to express each meibomian
gland under direct visualization.

Assessing TearCare
Loh outlined the post-hoc results of a prospective, multicenter, interventional clinical trial
conducted at 10 sites in the United States. All
participants were adults who had been diagnosed with dry eye disease resulting from MGD.

Sixty-six eligible patients (49 women, 17 men;
respective mean ages, 54.2 years and 62.5 years)
underwent 1 TearCare procedure and were
followed for 1 month.
The outcome measures were the mean
change from baseline to 1 month in the mean
tear break-up time, total meibomian gland secretion score, corneal and conjunctival staining
scores, and the number of meibomian glands
yielding any liquid and clear liquid. The dry eye
disease symptoms were collected at baseline
before the procedure and at 1 month after the
procedure using the patient-administered Ocular Surface Disease Index (OSDI) questionnaire,
which assesses symptoms on a scale of 0 to 100.
Based on the OSDI score, the severity of the
symptoms was classified as follows: normal
(0-12), mild (13-22), moderate (23-32), and severe
(33 or higher). Clinically relevant improvement
after treatment was defined as a change in score
of 7.3 or higher. Regarding severe disease at
baseline, clinically relevant improvement was a
change in the score of 13.4 or higher, Loh said.

■

■
■
■

■

■

TearCare results
The mean changes in the OSDI from baseline to
1 month were 30.6 in women and 20.0 in men.
Eighty percent of the women had a change in
the OSDI of 1 or more category compared with
59% of the men (P = .03); 90% of the women had
a clinically meaningful reduction in the OSDI

more on
clinical
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compared with 71% of the men (P = .05).
The major takeaways from the study include
the following:

Jennifer Loh, MD
E: jenniferlohmd@gmail.com

Loh is in private practice in Miami, Florida. She is a
consultant and speaker for Sight Sciences, Inc, and
received research support from Sight Sciences, Inc.

Apellis Pharmaceuticals Inc. announced
data from the Phase 3 OAKS study of pegcetacoplan, an investigational targeted C3
therapy, for the treatment of geographic
atrophy secondary to AMD. The data
showed positive trends with increasing
effects over time, demonstrating both
monthly and every-other-month peg-
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One TearCare procedure significantly
reduced dry eye symptoms in adults with
MGD.
Women had greater reductions of
symptoms assessed by the OSDI.
More women had clinically meaningful
improvements in the OSDI.
More women had decreases in the
OSDI score by at least by 1 category (ie,
patients with severe symptoms improved
significantly more, and they were
categorized as having less severe disease).
One month after the TearCare procedure,
more women were categorized with normal
or mild disease as compared with men.
As reported by several studies, women
tend to present with higher symptoms
of dry eye disease, and they represent a
higher percentage of the overall disease
prevalence. It is important to show
significant improvement in the gender that
is more affected by dry eye disease due to
MGD.

cetacoplan treatment preserved visual
function of retinal cells near the GA lesion
border compared to sham.

SCAN TO
READ MORE
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Misinformation rampant about
unapproved stem cell therapies
Untested therapies can cause retinal detachment and blindness
By Lynda Charters;
Reviewed by Marissa Patel, BA

Intravitreal injections of unapproved stem cell
therapies have resulted in irreversible blindness. Lack of patient understanding of stem cell
treatments have led to these devastating consequences as a result of predatory practitioners.
There currently are no FDA-approved stem
cell therapies to treat retinal diseases. Clinical
trials evaluating their efficacy and safety are
underway. Marissa Patel, BA, an MD candidate
at the University of Miami Miller School of Medicine, and Jayanth Sridhar, MD, of the Bascom
Palmer Eye Institute in Florida, and colleagues
surveyed patients to determine their level of
understanding of stem cell treatments.

Prospective survey and findings
The 87 participants who received the survey
were adults who presented to a retina clinic
because they needed intravitreal injections. The
study ran from February 28, 2020, to March 18,
2021. The main outcome was the percentage
of patients who would be willing to undergo an
unapproved stem cell therapy. The results of
the survey were concerning and reflected the
lack of knowledge about the status of stem cell
therapies. The survey found the following:
76.7% of respondents said they believed
there are currently stem cell therapies for
retinal disease being investigated in FDAapproved trials.
■ 40.7% of respondents said they would
consider stem cell therapies that are not
approved by the FDA.
■ 65.5% of respondents said they believed
all clinical trials found online were
regulated by the FDA.
■ 10.5% of respondents said they knew
about the risks associated with non–FDA■
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Percentages Calculated as a Proportion
of Total Survey Responses (n = 87)

65.6%
40.7%
10.5%
89.7%

Respondents who were aware of risks
associated with non-FDA-approved SCTs

of respondents believed all clinical trials
found online were regulated by the FDA
of respondents said they would consider
SCTs not approved by the FDA

0%
female
100% male

of respondents were aware of risks
associated with non-FDA approved SCTs
for retinal disease

Believed all clinical trials found
online were regulated by the FDA

of respondents had never spoken to a
medical professional on the risks and/or
benefits of SCTs for retinal disease

approved stem cell therapy used to treat
retinal disease.
■ 89.7% of respondents never spoke to a
medical professional about the risks and/
or the benefits of stem cell therapies for
treating retinal disease.
■ Consideration of the responses by ethnic
group showed that 66% of Hispanic
patients said they believed all clinical
trials found online were regulated by the
FDA in contrast to 34% of non-Hispanic
patients who did not have that belief. This
difference reached significance (P = .049).
■ Consideration by gender indicated that
100% of men were aware of the risks
associated with unapproved stem cell
treatments for retinal disease and no
women reported such awareness. This
difference was significant (P < .001).

Caveats
Patel explained that stem cell clinics
advertise online, and many advertise
their research at https://clinicaltrials.gov/
without mentioning their investigational
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34%
66%

non-Hispanics
Hispanics

new drug status with the FDA. Information
about stem cell clinics should be publicly
displayed on commonly encountered patient
education sites, such as retinal society websites
with patient education aims, according to Patel.
Proper dissemination of information is important because of the extreme risks (ie, retinal
detachment and irreversible blindness) associated with unproven stem cell therapies.
The primary findings of this survey are the
depth of the confusion among patients being
treated with intravitreal injections regarding
the federal regulations of the use of stem cell
therapies to treat retinal disease. Education
should be provided to patients about the status
of FDA-approved trials of stem cell therapies
and more specifically, that no stem cell therapies are currently available. Finally, women and
Hispanic patients seem to be more vulnerable
to the disseminated misinformation about
unapproved stem cell therapies.
Marissa Patel, BA
E: mmp210@med.miami.edu

Patel is an MD candidate at the University of
Miami Miller School of Medicine in Florida.

Cutting-edge Advancements

2

12.5
AMA PRA
Category 1
Credits™.

nd Annual

Lorem ipsum

Join us in Marco Island!
DECEMBER 16-17, 2022
In-Person + Virtual Conference

JW Marriott Marco Island Beach Resort • Marco Island, FL
BENEFITS OF ATTENDING

PROGRAM CO-CHAIRS

• 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

Peter J. McDonnell, MD
William Holland Wilmer
Professor of Ophthalmology
Johns Hopkins University
School of Medicine
Director, Wilmer Eye Institute
Baltimore, MD

Oluwatosin U. Smith, MD

Enjoy 30%
of f registration
with code

OT30

Attending Physician and Surgeon
Glaucoma Associates of Texas
Associate Professor
Department of Ophthalmology
University of Texas Southwestern
Dallas, TX

To learn more, view with smartphone or visit the link below

gotop e r.com/ EC- OPH T
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 12.5 AMA PRA Category 1 Credits™.
Physicians’ Education Resource®, LLC, is approved by the California Board of Registered Nursing Provider #16669, for Contact Hours.

3

CONTINUING MEDICAL EDUCATION
Follow-Up

VISIT
from

Things You Should Know About
Diabetic Macular Edema

Arshad M. Khanani, MD, MA

Managing Partner
Director of Clinical Research and Director of Fellowship
Sierra Eye Associates
Clinical Associate Professor
School of Medicine – University of Nevada, Reno
This activity was written by PER® editorial staff under faculty
guidance and review.
Faculty, Staff, and Planners’ Disclosures
In accordance with ACCME Guidelines, PER® has identiﬁed and
resolved all COI for faculty, staff, and planners prior to the start of
this activity by using a multistep process.
Disclosures (Dr Khanani): Grant/Research Support: Genentech,
Kodiak Sciences, Opthea, Oxurion, REGENXBIO, UNITY
Biotechnology; Consultant: AbbVie, Genentech, Kodiak Sciences,
Opthea, Oxurion, REGENXBIO, UNITY Biotechnology; Speakers
Bureau: AbbVie, Genentech.
The staff of Physician’s Education Resource® have no relevant
ﬁnancial relationships with commercial interests to disclose.

Release Date: October 1, 2022
Expiration Date: October 1, 2023

Learning Objectives

Upon successful completion of this activity, you should be better prepared to:
• Discuss the role of inﬂammation in the pathogenesis of diabetic macular
edema (DME)
• Identify limitations associated with current management and treatment
strategies for DME
• Implement evidence-based therapies for patients who fail or exhibit a
suboptimal response to conventional treatment for DME

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 this enduring material for a
maximum of 0.25 AMA PRA Category 1 Credits™. Physicians should claim only
the credit commensurate with the extent of their participation in the activity.

Acknowledgment of Commercial Support

This activity is supported by an educational grant from AbbVie.

Off-Label Disclosure/Disclaimer

This activity may or may not discuss investigational, unapproved, or off-label
use of drugs. Learners are advised to consult prescribing information for any
products discussed. The information provided in this activity is for accredited
continuing education purposes only and is not meant to substitute for the
independent clinical judgment of a health care professional relative to
diagnostic, treatment, or management options for a speciﬁc patient’s medical
condition. The opinions expressed in the content are solely those of the
individual faculty members, and do not reﬂect those of PER® or any company
that provided commercial support for this activity.

Instructions for Participation/How to Receive Credit
Read this activity in its entirety.
Go to gotoper.com/3ting22dme-art to access and complete the posttest.
Answer the evaluation questions.

To learn more about this topic, including
information on treating patients with
diabetic macular edema, go to
gotoper.com/3ting22dme-act

OCTOBER 2022

Request credit using the drop-down menu.
You may immediately download your certiﬁcate.

40

Ophthalmology Times ®

CONTINUING MEDICAL EDUCATION

A

bout 11.8% of US adults with diabetes report visual disability, including blindness.1 Diabetic retinopathy (DR) is
the most common complication of diabetes, and diabetic
macular edema (DME) is the primary cause of visual loss
in patients with DR.2 Anti–vascular endothelial growth factor (VEGF)
therapy is valuable for DME management, but efficacy can be limited in
some cases.3 Next-generation corticosteroid delivery systems offer an
alternative management approach that may better support long-term
care. Here are 3 things you should know about managing DME.

1

Vision loss can result from
inﬂammation, vascular
permeability in DME.

Onset of DME is associated with increasing severity of
DR, although DME can occur at any stage of DR. Prevalence of DME
in patients with DR varies from 2.7% to 11%, with higher incidence
reported among patients with type 2 diabetes. Dramatic increases in
incidence occur with disease duration, with rates of approximately 30%
for diabetes duration of 25 years. Left untreated, 20% to 30% of people
with DME will experience moderate visual impairment.4-6 Appropriate
and timely treatment is critical for this common ocular complication of
diabetes.
In DME, complex pathological processes lead to the breakdown
of the blood-retinal barrier (BRB). Control of fluid and electrolyte
balance in the retinal space is regulated by the BRB.7 Chronic hyperglycemia leads to increased oxidative stress, inflammation, and
hypoxia.7 Oxidative stress and inflammation cause increased expression
of inflammatory cytokines and VEGF, a strong inducer of vascular
permeability and angiogenesis.8,9 Although patients with DME tend to
have high concentrations of VEGF, other inflammatory mediators are
also involved.8 High intraocular levels of the following inflammatory
mediators have been identified in patients with DME: placental growth
factor (PlGF), platelet-derived growth factor (PDGF), interleukin (IL)6, IL-8, monocyte chemoattractant protein-1 (MCP-1), intracellular adhesion molecule-1 (ICAM-1) and interferon-inducible 10-kDa protein
(IP-10).3 Together, these mediators likely contribute substantially to the
vascular permeability and edema present in DME.3

Molecular Contributors
to DME Pathogenesis
ICAM-1

IP-10

MCP-1

OphthalmologyTimes.com

VEGF

DME
Pathogenesis
IL-8

2

Anti-VEGF agents are a traditional
therapy for DME, but some have
limitations.

Anti-VEGF therapy has become the standard of care
for DME treatment. However, its efficacy regarding visual function
and anatomic improvements can be limited, and increased durability
is needed to allow for less frequent dosing.10 Significant improvements
in visual recovery can be achieved with anti-VEGF therapies, but the
therapies also may increase the patient burden due to frequent administration, lack of monitoring, and inadequate response. 11
Clinical trial data indicate that anti-VEGF treatment did not lead to
15-letter improvement in visual acuity (VA) in 60% of patients.12 Onehalf of patients in the Diabetic Retinopathy Clinical Research (DRCR)
Network Protocol I study did not achieve a 10-letter gain in VA and
26% were nonresponders.13 Additionally, following 24 weeks of treatment with ranibizumab, DME was still present in 100% of patients at
week 32 and in 40% at a 3-year follow-up.12 Another study showed that
DME recurred in 64.7% of eyes after the first injection of ranibizumab.14 Similarly, DME persisted following 6 monthly injections in 65.6%,
41.5%, and 31.6% of eyes when using bevacizumab, ranibizumab, and
aflibercept, respectively.15 The probability of chronic persistent DME
after 2 years of follow-up was 68.2% with bevacizumab, 54.5% with ranibizumab, and 44.2% with aflibercept.15 Together, these findings allude
to the role of other inflammatory mediators in this disease.
Frequent administration of anti-VEGF therapy can pose significant challenges. Real-world patient experiences during the COVID-19
pandemic demonstrate the importance of maintaining a recommended dosing schedule. Study outcomes of patients receiving anti-VEGF
treatment through the pandemic found that visits were rescheduled
an average of 2.4 months late, resulting in more than half of patients
experiencing worsening of VA or central subfield thickness. 16

“These patients tend to be younger and working,
and to have commercial insurance, so coming
to the clinic for regular injections means they
must take a day or two off [from work]. Options
[are needed] that can extend treatment
intervals and better control the disease.”
—Arshad M. Khanani, MD, MA

3

PlGF

PDGF

IL-6
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Corticosteroids have an important
role in DME therapy.

Inflammation is central to the complex pathogenesis of
DME.17-20 Anti-inflammatory effects of steroids include
inhibition of prostaglandins and leukotrienes, restoration of anti-inflammatory molecule concentrations, and deactivation of microglial
and resident cells.21-23 Steroids also block VEGF-induced vasodilation, repress cytokines that cause BRB breakdown, and stabilize tight
junctions.24,25 Antiedematous effects of steroids include reduction of
retinal glial Müller cell swelling and restoration of potassium and water
channel function.24,26,27
Evidence supports the efficacy of targeted and extended delivery of
corticosteroids in DME treatment. Intravitreal triamcinolone acetonide
(IVTA) is used off-label to treat DME. The DRCR Network Protocol

OCTOBER 2022

CONTINUING MEDICAL EDUCATION

I study demonstrated that efficacy is
similar between IVTA and anti-VEGF
monotherapy.28
A dexamethasone implant is
approved for the treatment of DME.29
Three years after patients received
dexamethasone implants, 128 eyes
investigated in the retrospective Reldex
study were found to have a mean gain
of 9.5 letters, with 36% having complete
resolution of DME.30
Fluocinolone acetonide (FAc)
intravitreal implant 0.19 mg is another
extended-release option approved by the
FDA for DME treatment. 31 In the pivotal
FAME trial of patients previously treated
with macular laser photocoagulation, FAc
implant was significantly more effective

in 24-month best corrected visual acuity
(BCVA) improvement than a sham injection was.32,33 Real-world data further support safety and efficacy of this therapy.
In the USER retrospective chart review,
BCVA was maintained despite significant
reduction in treatment frequency.34 In the
PALADIN study (NCT02424019), mean
intraocular pressure and VA of patients
who received the FAc implant remained
stable for 24 months.35 With corticosteroids, screening is necessary for adverse
event contraindications like glaucoma,
drug hypersensitivity, torn/ruptured lens
capsule, and ocular/periocular infection.36 In patients with DME, strategic
and individualized treatment is crucial
for obtaining optimal outcomes.

Steroids Address the
Multifactorial Nature of DME37
Signiﬁcant Reduction in Cytokine
Concentration Post-Treatment
Cytokine

IVTA

Anti-VEGF (bevacizumab)

IL-6

Yes

No

IL-8

No

No

IP-10

Yes

No

MCP-1

Yes

No

PDGF

Yes

No

VEGF

Yes

Yes

IL, interleukin; IP-10, interferon-inducible 10-kDa protein; IVTA, intravitreal
triamcinolone acetonide; MCP-1, monocyte chemoattractant protein-1; PDGF,
platelet-derived growth factor; VEGF, vascular endothelial growth factor.
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CME POSTTEST QUESTIONS

Claim Your CME Credit at:
gotoper.com/3ting22dme-art

1 Which inﬂammatory cytokine is not down regulated by steroids?
A. VEGF
B. IL-8

C. PDGF
D. IL-6

2 In a Veterans Affairs study, outcomes of patients with DME were evaluated through the COVID-19 pandemic and, on average, patients were rescheduled to
visit 2.4 months later than they usually would have. Which of the following best describes the proportion of these patients who experienced worsening of
visual acuity or central subﬁeld thickness?
A. Less than 20%
B. 20% to 30%

C. 30% to 50%
D. More than 50%

To learn more about this topic, including information
on treatment of patients with DME,
go to gotoper.com/3ting22dme-act
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uring the inaugural Ophthalmology Times® EyeCon 2021
conference, expert faculty presented important updates in
the rapidly evolving field of eye care. At the hybrid interactive
EyeCon 2022 on December 16 to 17 in Marco Island, Florida,
new information will be explored in areas such as microinvasive glaucoma surgery (MIGS), dry eye disease (DED), and age-related macular
degeneration (AMD). As a sample of the EyeCon experience, here are 3
things you should know about new updates in ophthalmology.

1

Evidence for MIGS
devices is growing.

Although not clearly defined, MIGS involves a class of
drainage devices and procedures that require smaller
incisions than used in traditional surgeries to reliably reduce intraocular pressure (IOP) while having a favorable safety profile.1 They
usually involve an ab interno approach with limited scleral dissection
or conjunctival manipulation, although some devices employ an ab
externo approach.2 Implantation of MIGS devices is often combined with
phacoemulsification.
Types of MIGS devices include Schlemm canal implants, which increase conventional trabecular outflow via stents; suprachoroidal devices,
which increase uveoscleral outflow via shunts; and subconjunctival devices,
which create an alternative drainage pathway into the sub-Tenon space.3
No suprachoroidal devices are currently available in the United States.

Examples of MIGS Devices3
Schlemm canal devices:
iStent
iStent Inject
Hydrus Microstent

Suprachoroidal implants:
CyPass [withdrawn]
iStent Supra [not
commercially available]

Subconjunctival devices:
XEN Gel Stent
PRESERFLO MicroShunt [not
FDA-approved]
A review of randomized, controlled trials of the iStent and iStent
Inject found that the use of these devices may decrease topical medication
burden or improve IOP control, but the evidence is low-quality.4 In terms
of quality of life (QOL), an analysis of patient-reported outcome data
from a pivotal trial of iStent Inject (NCT01461291) suggested that patients
receiving the device plus cataract surgery had better vision-related QOL
improvements than did those receiving cataract surgery alone.5
The Hydrus Microstent was evaluated in combination with cataract surgery versus cataract surgery alone in the HORIZON study
(NCT01539239).6 In a 3-year follow-up, IOPs were similar with the
device-plus-cataract surgery vs cataract surgery alone, but 73% of eyes in
the device-plus-surgery group were glaucoma medication-free compared
with 48% in the surgery-alone group (P < .0001). Preliminary results of the
5-year follow-up of the HORIZON trial indicated that use of the Microstent plus surgery decreased the rate of visual field loss by 47% compared
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with surgery alone.7
Although MIGS is promising for mild to moderate glaucoma and
ideally has a medication-sparing effect, more large clinical trials and longer
follow up are needed.8 Additionally, more comparative evidence between
MIGS and topical medications is needed to determine their place in treatment algorithms.3
To keep up to date with current evidence, attend EyeCon 2022, where
Ahmad Aref, MD, and I. Paul Singh, MD, are scheduled to explore glaucoma
procedures and MIGS in more detail.

2

The number of DED treatment
options continues to expand.

With the ever-increasing use of digital devices, the
number of people impacted by DED is not expected
to decrease soon.9 Fortunately, many new agents for DED are approved
or are in development. Neuromodulation, which can be accomplished
through electronic devices or pharmacologic agents that stimulate the
nasolacrimal reflex through trigeminal nerve endings in the nose, is a
novel method for treating DED that results in multilayer tear production
from the lacrimal functional unit.10
An external nasal stimulation device used bilaterally twice daily has
been shown to improve Schirmer scores with no device-related serious
adverse events.11 Pharmacologically, varenicline nasal spray acts as an
agonist on nicotinic acetylcholine receptors at the trigeminal nerve to
activate the nasolacrimal reflex. Significantly more patients treated with
varenicline achieved at least a 10-mm increase in Schirmer score from
baseline compared with vehicle control in 2 clinical trials (NCT04036292;
NCT03873246).12,13 Transient sneezing was the most common adverse
event reported.
In patients with underlying meibomian gland dysfunction (MGD)—a
common cause of evaporative DED—treatment often includes eyelid
warming and compression, which can be achieved with a thermal pulsation system that simultaneously applies heat and pressure to the eyelids.14,15
Other nonpharmacologic therapies for MGD include intense pulsed light
therapy, microblepharoexfoliation, and ductal probing, but topical pharmacologic agents specifically for MGD are in later stages of development.16-18
Select investigational agents for DED and MGD are listed in the Figure.
Esen Akpek, MD, and Stephen Pflugfelder, MD, will focus more on ocular
surface health, the tear film, and DED at the upcoming EyeCon 2022.

Figure. Mechanisms of Action of
Emerging Dry Eye and MGD Therapies
RGN-259
Reproxalap
AZR-MD-001
NOV03
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The quest for dry AMD
treatment is progressing.

Although neovascular, or wet, AMD
can be treated with anti-vascular
endothelial growth factor therapies, no FDA-approved options exist for dry AMD or geographic
atrophy (GA).23 Dysregulation of the complement
system has been implicated as a contributor to AMD
pathogenesis, and therapies that target this system are
in development.
Intravitreal pegcetacoplan is a C3 complement
inhibitor that regulates excessive activation of the
complement cascade. It was studied for AMD-associated GA in the double-masked, sham-controlled, phase 3 DERBY (NCT03525600) and OAKS
(NCT03525613) trials.24 The primary end point of

these trials was change in GA lesion size from baseline to month 12 as determined by fundus autofluorescence. In the OAKS trial, significant reductions
in GA lesion growth were seen in both the monthly
(22%; P = .0003) and every-other-month (16%;
P = .0052) treatment groups. In the DERBY trial,
although GA lesion growth reductions were seen in
both treatment groups, the primary end point was
not met. In a prespecified pooled analysis, monthly
treatment resulted in GA lesion growth reductions of 17% (P < .0001), and every-other-month
treatment resulted in reductions of 14% (P = .0012).
Pegcetacoplan also demonstrated a favorable safety
profile. The FDA has accepted a New Drug Application for intravitreal pegcetacoplan and granted it
priority review, with a target action date of November 26, 2022.25

Other investigational agents for dry AMD in
development include avacincaptad pegol (an anti-C5
oligonucleotide), doxycycline (for its anti-inflammatory effects), and ALK-001 (a modified form of
vitamin A).26,27
At EyeCon 2022, Rishi Singh, MD, and Steven Yeh,
MD, will comprehensively cover both wet and dry AMD.

EyeCon ’22 is coming soon!
Learn more and register here:
www.gotoper.com/opht22eyecon
or scan the QR code.
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1 All of the following microinvasive glaucoma surgery devices are correctly matched to their intended route of aqueous drainage
EXCEPT which of the following?

A. CyPass: suprachoroidal
B. Hydrus Microstent: Schlemm canal

C. PRESERFLO MicroShunt: subconjunctival
D. XEN gel stent: suprachoroidal

2 Which of the following was an outcome of the phase 3 OAKS trial of pegcetacoplan for the treatment of geographic atrophy (GA)?
A. Signiﬁcantly greater reductions in GA lesion growth versus sham in both the monthly and every-other-month pegcetacoplan
treatment groups
B. Signiﬁcant reductions in GA lesion growth versus sham in the monthly treatment group but not the every-other-month
treatment group
C. Nonsigniﬁcant reductions in GA lesion growth in both treatment groups that did not meet the primary efﬁcacy end point
D. An unfavorable safety proﬁle for both treatment groups

To learn more about this topic, including information on
presbyopia and other topics covered at EyeCon 2021,
go to gotoper.com/cpc21eyecon
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Focused Medical Billing is a full service medical billing ﬁrm servicing all
specialties of Ophthalmology. With our ﬁrm our focus is to maximize our
client’s revenue and dramatically decrease denials by utilizing 30 years of

Ophthalmology billing/coding experience and expertise. Our ﬁrm provides
accurate clean claim submissions on ﬁrst submissions with relentless A/R
follow up to obtain a 98% collection rate that so many of our clients enjoy.

SERVICES INCLUDE:
 Expert Coders: Billing to Primary,
Secondary & Tertiary insurance companies
 A/R Clean Up and analysis
 Patient Billing
 Posting of all Explanation of beneﬁts
 Credentialing & Re-Credentialing

 Eligibility
 Fee Schedule Analysis
 Monthly Reports
 No long term commitment or contract required
 100% HIPAA Compliant
 Stellar letters of reference

Call us today for your free, no obligation consultation
Ph: 855-EYE-BILL ext. 802
Email: amay@focusedmedicalbilling.com
Web: www.focusedmedicalbilling.com

“You’re focused on your patients, we’re focused on you”
Dry Eye Masks

Introducing the Wizard Research Patent Pending Electric Heated Dry Eye Mask.
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To Become a Reseller:
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One World Trade Center
New York, NY 10007
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Did Your Business Receive PPP? Either way, You Still Qualify for ERC!

What is ERC?

Bottom Line Savings helps business owners receive money back from the Employee Retention Credit (ERC) federal grant.
This ERC program diﬀers greatly from the Paycheck Protection Program (PPP) and is much easier to apply for. Bottom Line will
submit and collect a few important documents making this program turnkey for our owners.
★★★★★★★★★★★★★★★★★★
You don’t ned a sales reduction to qualify for ERC. Operational impacts to your business will qualify you as well.
★★★★★★★★★★★★★★★★★★

Your business could be getting up to $8,000-$26,000 per employee in
Employee Retention Credits (ERC) even if you received PPP loans.
Our experts at Bottom Line will help you maximize your refund!
As a valued partner, Bottom Line will:
• Identify how you qualify for the ERC Program • Outline your speciic ERC calculations to maximize the credit
• Help you claim the credit • Ensure proper payroll tracking and documention

Apply today and an ERC Specialist
will contact you directly.

Please visit www.tryerc.com
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WHERE 2 WORLDS MEET
The First and Only Dual-Pathway Inhibitor in Retinal Disease1-5
VABYSMO Is the First IVT Injection Approved for
Q4W-Q16W Dosing Intervals in nAMD and DME1-4*
Image not intended to be a patient portrayal.

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

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

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

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

DME
N=1262

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

6%
2%

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

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

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

VABYSMO™ [faricimab-svoa]
Manufactured by:
Genentech, Inc.
A Member of the Roche Group
1 DNA Way
South San Francisco, CA 94080-4990
U.S. License No.: 1048
VABYSMO is a trademark of Genentech, Inc.
©
2022 Genentech, Inc.
M-US-00013249(v1.0) 2/22

T:12"

6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described
elsewhere in the labeling:
• Hypersensitivity [see Contraindications (4)]
• Endophthalmitis and retinal detachments [see Warnings and
Precautions (5.1)]
• Increase in intraocular pressure [see Warnings and Precautions
(5.2)]
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trial Experience
Because clinical trials are conducted under widely varying
conditions, adverse reaction rates observed in the clinical trials of
a drug cannot be directly compared to rates in other clinical trials
of the same or another drug and may not reflect the rates observed
in practice.
The data described below reflect exposure to VABYSMO in 1,926
patients, which constituted the safety population in four Phase 3
studies [see Clinical Studies (14.1, 14.2)].

AMD
N=664

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

VABYSMO

8.2 Lactation
Risk Summary
There is no information regarding the presence of faricimab in
human milk, the effects of the drug on the breastfed infant, or the
effects of the drug on milk production. Many drugs are transferred in
human milk with the potential for absorption and adverse reactions
in the breastfed child.
The developmental and health benefits of breastfeeding should be
considered along with the mother’s clinical need for VABYSMO and
any potential adverse effects on the breastfed child from VABYSMO.
8.3 Females and Males of Reproductive Potential
Contraception
Females of reproductive potential are advised to use effective
contraception prior to the initial dose, during treatment and for at
least 3 months following the last dose of VABYSMO.
Infertility
No studies on the effects of faricimab on human fertility have
been conducted and it is not known whether faricimab can
affect reproduction capacity. Based on the mechanism of action,
treatment with VABYSMO may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and efficacy of VABYSMO in pediatric patients have not
been established.
8.5 Geriatric Use
In the four clinical studies, approximately 60% (1,149/1,929) of
patients randomized to treatment with VABYSMO were ≥ 65 years
of age. No significant differences in efficacy or safety of faricimab
were seen with increasing age in these studies. No dose adjustment
is required in patients 65 years and above.
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INDICATIONS & IMPORTANT SAFETY INFORMATION FOR enVista Monofocal IOL & enVista Toric Monofocal IOL
INDICATIONS
The enVista one-piece hydrophobic acrylic IOL is indicated for primary implantation in the capsular bag of the eye in adult patients for visual correction of aphakia following removal of a cataractous lens for improved
uncorrected distance vision. The enVista one-piece hydrophobic acrylic toric IOL is indicated for primary implantation in the capsular bag of the eye in adult patients for visual correction of aphakia and corneal
astigmatism following removal of a cataractous lens for improved uncorrected distance vision. WARNINGS: Careful preoperative evaluation and sound clinical judgment should be used by the surgeon to decide the risk
/ benefit ratio before implanting a lens in a patient. PRECAUTIONS: Do not resterilize this intraocular lens by any method. Do no use if the packaging is damaged or if there are signs of leakage. Do not store lenses or
inserter at temperatures over 43°C (109°F) or lower than 0°C (32°F). Do not reuse the lens or inserter. Safety and effectiveness of the enVista IOL and the enVista toric IOL have not been substantiated in patients with
conditions and intraoperative complications as outlined in the Directions for Use. ADVERSE EVENTS: As with any surgical procedure, there is risk involved. Potential complications accompanying cataract or implant
surgery may include, but are not limited to the following: corneal endothelial damage, infection (endophthalmitis), retinal detachment, vitritis, cystoid macular edema, corneal edema, pupillary block, cyclitic membrane, iris
prolapse, hypopyon transient or persistent glaucoma, acute corneal decompensation, toxic anterior segment syndrome (TASS), and secondary surgical intervention. CAUTION: Federal law restricts this device to sale by
or on the order of a physician. ATTENTION: Reference the Directions for Use labeling for a complete listing of indications and important safety information.
®/™ are trademarks of Bausch & Lomb Incorporated or its affiliates.
© 2022 Bausch & Lomb Incorporated or its affiliates. EVA.0010.USA.22
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