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MS drug is a
treatment option
for uveitis
Fingolimod reduces disease incidence
By Lynda Charters; Reviewed by Bradley T. Smith, MD
FINGOLIMOD 0.5 MG (Gilenya,
Novartis), an immunosuppressant agent,
is the go-to therapy for treating patients
with relapsing and remitting multiple sclerosis (MS). Treatment with the drug has resulted in fewer episodes of relapse among
patients and has slowed disease progression. A decrease in cases of uveitis among
patients also has been associated with use
of the drug.
Uveitis develops to a greater extent in the
MS patient population compared with the
incidence in the general population.
Fingolimod is effective in patients with

MS because it prevents lymphocytes from
migrating by targeting sphingosine-1-phosphate receptors that are in lymphocytic tissue, endothelium and leukocytes. The migration therefore also might be limited through
the blood-retinal barrier, according to Bradley T. Smith, MD, a physician partner at
The Retina Institute, St Louis, Missouri,
and an instructor in clinical ophthalmology and visual sciences, Washington University School of Medicine, also in St Louis.
An adverse effect that physicians should
be alert to and watch for in patients is that
Continues on page 19 : Uveitis

Take the worry out of coverage
with XELPROS Xpress™

B:8.75”

T:8.5”

(FIGURE 1) A patient with acute macular neuroretinopathy in the right eye while taking fingolimod. There
is subtle petaloid-shaped discoloration, superior to the fovea on multicolor image, and corresponding
abnormal signal on near infrared image. (Photos courtesy of Bradley T. Smith, MD)
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Brief Summary of Prescribing Information for XELPROS™
(latanoprost ophthalmic emulsion) 0.005%,
for topical ophthalmic use
XELPROS™ (latanoprost ophthalmic emulsion) 0.005%
See package insert for Full Prescribing Information.
INDICATIONS AND USAGE
XELPROS is indicated for the reduction of elevated
intraocular pressure (IOP) in patients with open-angle
glaucoma or ocular hypertension.
CONTRAINDICATIONS
Known hypersensitivity to latanoprost, or any other
ingredients in this product.
WARNINGS AND PRECAUTIONS
Pigmentation
XELPROS may cause changes to pigmented
tissues. The most frequently reported changes are
increased pigmentation of the iris, periorbital tissue
(eyelid), and eyelashes. Pigmentation is expected to
increase as long as XELPROS is administered. After
discontinuation of XELPROS, iris pigmentation is
likely to be permanent. Patients who receive treatment
be informed of the possibility of increased
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2021 virtual annual meeting presents opportunity to expand audience

ally and appear to be shaping up in a
way that will rival the in-person events.
The virtual platform also offers the
opportunity to increase attendance glob-

Registration for the events is open
online at https://www.glaucoma.org/
news/events/glaucoma-360.php. Registrants can opt to donate to the GRF to sup-

Research and Education Group in partnership with the GRF. Advance registration is required. The presentation will
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are used concomitantly with XELPROS. If such drugs
are used, they should be administered at least
5 minutes apart.
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Pregnancy
Pregnancy Category C
Reproduction studies have been performed in rats and
rabbits. In rabbits, an incidence of 4 of 16 dams had
no viable fetuses at a dose that was approximately
80 times the maximum human dose, and the highest
nonembryocidal dose in rabbits was approximately
15 times the maximum human dose. There are no
adequate and well-controlled studies in pregnant women.
XELPROS should be used during pregnancy only if the
potential benefit justifies the potential risk to the fetus.
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MS drug is a
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Fingolimod reduces disease incidence
By Lynda Charters; Reviewed by Bradley T. Smith, MD
FINGOLIMOD 0.5 MG (Gilenya,
Novartis), an immunosuppressant agent,
is the go-to therapy for treating patients
with relapsing and remitting multiple sclerosis (MS). Treatment with the drug has resulted in fewer episodes of relapse among
patients and has slowed disease progression. A decrease in cases of uveitis among
patients also has been associated with use
of the drug.
Uveitis develops to a greater extent in the
MS patient population compared with the
incidence in the general population.
Fingolimod is effective in patients with

MS because it prevents lymphocytes from
migrating by targeting sphingosine-1-phosphate receptors that are in lymphocytic tissue, endothelium and leukocytes. The migration therefore also might be limited through
the blood-retinal barrier, according to Bradley T. Smith, MD, a physician partner at
The Retina Institute, St Louis, Missouri,
and an instructor in clinical ophthalmology and visual sciences, Washington University School of Medicine, also in St Louis.
An adverse effect that physicians should
be alert to and watch for in patients is that
Continues on page 19 : Uveitis

(FIGURE 1) A patient with acute macular neuroretinopathy in the right eye while taking fingolimod. There
is subtle petaloid-shaped discoloration, superior to the fovea on multicolor image, and corresponding
abnormal signal on near infrared image. (Photos courtesy of Bradley T. Smith, MD)
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GLAUCOMA RESEARCH FOUNDATION GOING GLOBAL
2021 virtual annual meeting presents opportunity to expand audience
By Lynda Charters
AS WE STAND on the cusp of a
new year, plans for Glaucoma 360—the
virtual 2021 Glaucoma Research Foundation (GRF) meeting—are blossoming.
It has become clear that the continuing
pandemic is no match for the enthusiasm of researchers and conference participants. All events will be held virtually and appear to be shaping up in a
way that will rival the in-person events.
The virtual platform also offers the
opportunity to increase attendance glob-

ally, as well as allow presentations by
international experts.
KEY DATES TO REMEMBER ARE:
> Saturday, January 23, 2021: CME/CE
> Friday, January 29, 2021: The Annual
Gala–Fund a Need/Scientist
> Saturday, January 30, 2021: The 10th
Annual New Horizons Forum

Registration for the events is open
online at https://www.glaucoma.org/
news/events/glaucoma-360.php. Registrants can opt to donate to the GRF to sup-

port research and educational programs.
The 25th Annual Glaucoma Symposium
CME on January 23, for which attendees
can earn 4 hours of CME credit, highlights the latest advances in glaucoma
management, medications, and surgical techniques that are of special interest to practicing ophthalmologists, ophthalmology residents, and fellows. This
symposium is presented by the Glaucoma
Research and Education Group in partnership with the GRF. Advance registration is required. The presentation will
Continues on page 9 : Glaucoma 360
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A wish for the holiday season
Mike Hennessy Sr, Chairman and founder of Ophthalmology Times®’ parent company, MJH Life Sciences™

AS 2020 DRAWS to a close, it is a perfect
time for reflection as we look to the future. The
election is behind us, and we all look forward to
marking the holidays in a way that will be safe as
we continue to deal with the coronavirus disease
2019 (COVID-19) pandemic. Our wish for you all
is continued health and prosperity.
A sign of the continued impact that the pandemic is having on our lives is on the cover of
this issue of Ophthalmology Times.® The Glaucoma Research Foundation is taking its annual
Glaucoma 360 event virtual in 2021, and we offer
a preview of the new event, which will attract a
global audience in this environment.
Therapeutics also takes a spot on the cover
of this issue, as we look at fingolimod 0.5 mg, a
drug used for the treatment of multiple sclerosis, which may protect patients against the development of uveitis. Bradley T. Smith, MD, notes
that uveitis develops to a greater extent in the MS
patient population compared with the incidence
in the general population.
In our surgery section, Laura M. Periman, MD,
offers tops for treating Demodex blepharitis efficiently prior to surgery. She notes that the key
is setting patients up for success. Part of that is
addressing any potential sources of infection,
inflammation, and ocular surface disease that
could complicate the postoperative course.
Our clinical diagnosis coverage takes flight in
this issue. With NASA’s sights set on Mars, continued research into further understanding and

mitigating spaceflight-associated neuro-ocular
syndrome is of the utmost importance for astronaut health and space exploration. We offer some
insight into this syndrome.
Gene therapy continues to be an area of innovation for ophthalmology. Andric Perez-Ortiz,
MD, MPH, discusses research into pathogenic
cytokines as biomarkers for DME. He notes that
results of a study analyzing cytokine levels in
the aqueous humor and serum of patients with
nonproliferative diabetic retinopathy with and
without diabetic macular edema support further research investigating transforming growth
factor-β-induced Gene Human Clone 30 as a
potential biomarker for DME.
John M. Nolan, PhD, offers some pearls for
imaging innovation, explaining how higher levels of 3 macular pigments can minimize the risk
of age-related disease. These yellow macular pigments—lutein, zeaxanthin and meso-zeaxanthin—have powerful antioxidant properties and
play essential roles in filtering high-energy, shortwavelength blue light and in minimizing the oxidative stress that is known to be a significant factor in age-related eye disease.
Device technology continues to be a font of
information that ophthalmologists can use to
improve results for their patients. In this issue,
Netan Choudhry, MD, FRCSC, discusses the treatment of vitreous opacities with YAG laser vitreolysis. He notes that it can be a less invasive option
than pars plana vitrectomy.
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This issue also features some practice management pearls with Cynthia Matossian, MD, FACS,
ABES. She notes that colleagues often acknowledge that treating ocular surface disease is
important, they just don’t know how to start integrating it into their busy surgical practices. She
notes that a better diagnosis can be made by following just 3 simple steps.
We also feature a deeper look at the importance of electronic health records. Jason Handza,
DO, points out that while ophthalmologists may
not always have appreciated electronic health
records’ potential, the technology has advanced
to the point where these solutions play a crucial
role in enabling better patient care, stronger documentation, and accurate reimbursement.
As December comes to a close, the Ophthalmology Times® team would also like to wish you
a happy holiday season. And as this tumultuous
year draws to a close, it is important to continue
to maintain our vigilance against COVID-19. During the holiday season, stay safe, and healthy. ■

BIGH3 is an extracellular matrix protein that can act
in an autocrine, paracrine manner.

40 Dietary supplement can improve
measurable visual outcomes

Higher levels of three macular pigments minimize
risk of age-related disease.

Device Technology
35 Treating vitreous opacities with YAG
laser vitreolysis
Study evaluates the impact the surgical procedure
has on visual outcomes.
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Thinking and
rethinking

Pandemic forces some to reconsider careers
By Peter J. McDonnell, MD
director of the Wilmer Eye
Institute, Johns Hopkins
University School of Medicine,
Baltimore, and chief medical
editor of Ophthalmology Times®.
He can be reached at 727 Maumenee Building
600 N. Wolfe St., Baltimore, MD 21287-9278
Phone: 443-287-1511 Fax: 443-287-1514
Email: pmcdonn1@jhmi.edu

MY FRIEND AND loyal Ophthalmology Times® reader, Sergio, recently sent me a report on a survey of
almost 1300 physicians with the headline “Nearly half of doctors are ‘seriously’ rethinking their careers, finds
COVID-19 survey.” The article begins
with data from the CDC to the effect
that 1 in 16 Americans (5.9%) infected
to date with coronavirus disease 2019
(COVID-19) is a healthcare worker.
This rethinking is most common
amongst primary care doctors, with
50% of internists and 55% of family
physicians described as such.
“Just what the heck is ‘rethinking’”
you ask? According to the surveyors,
it can mean anything from tweaking
your practice to throwing in the towel.
The results show:
> 9% of doctors say they are going to
retire.
> 8% will “leave patient care.”
> 6% will “quit medicine and start a
new career.”
> 3% will “Close practice for good.”

I find the survey results a tad confusing. The categories strike me as
overlapping or poorly defined. For
example, what is the difference
between retiring and closing your
practice for good? What is the difference between leaving patient care
and quitting medicine and starting a
new career? Are some of these people going to become hospital administrators or work in the pharmaceutical industry? If so, they would not

be retired, rather they would still be
in medicine but no longer caring for
patients. Will they be one of those
characters who spend their days writing editorials in medical publications
instead of doing something that contributes to society?
Whatever the details, the authors
concludes that if all these doctors
quit clinical practice, the loss of such
a large chunk of the medical workforce (9% + 8% + 6% + 3% = 26%)
would leave the rest of us doctors
overwhelmed.
But with these surveys, as with
the polls before Presidential elections
these days, you never know.
On a positive note, 49% of responding physicians say they plan to make
no significant changes and others plan
to “change the practice setting.”
One hospitalist from Iowa, rather
than bemoaning his job during the
pandemic, said this in the survey: “It
has actually galvanized me. I think
I am privileged to provide inpatient
medicine at just the moment in history
when the need is so great.”
Certainly we have known from the
earliest days of the pandemic—when
Dr. Li Wenliang died in Wuhan,
China after first reporting the outbreak—that ophthalmologists are at
risk from the disease. Will that translate into a fear that leads many of us
to quit medicine?
The word “ophthalmologist”
doesn’t appear anywhere in the article and there is no breakdown by
subspecialty, but I am not seeing or
hearing of a mad rush for the exits by
my ophthalmologist colleagues. Ophthalmology Times® is going to perform
a hopefully more valid survey of a
large group of the smarter and bestlooking ophthalmologists.
Are you, dear reader, planning to
respond to COVID-19 by quitting the
practice of medicine? ■

BRIEF SUMMARY: Please see the
DEXTENZA Package Insert for full
prescribing information for DEXTENZA
(06/2019)
1 INDICATIONS AND USAGE
DEXTENZA® (dexamethasone ophthalmic
insert) is a corticosteroid indicated for the
treatment of ocular inflammation and pain
following ophthalmic surgery.
4 CONTRAINDICATIONS
DEXTENZA is contraindicated in patients with
active corneal, conjunctival or canalicular
infections, including epithelial herpes simplex
keratitis (dendritic keratitis), vaccinia,
varicella; mycobacterial infections; fungal
diseases of the eye, and dacryocystitis.
5 WARNINGS AND PRECAUTIONS
5.1 Intraocular Pressure Increase
Prolonged use of corticosteroids may result
in glaucoma with damage to the optic nerve,
defects in visual acuity and fields of vision.
Steroids should be used with caution in the
presence of glaucoma. Intraocular pressure
should be monitored during the course of
the treatment.
5.2 Bacterial Infection
Corticosteroids may suppress the host
response and thus increase the hazard
for secondary ocular infections. In acute
purulent conditions, steroids may mask
infection and enhance existing infection
[see Contraindications (4)].
5.3 Viral Infections
Use of ocular steroids may prolong the
course and may exacerbate the severity of
many viral infections of the eye (including
herpes simplex) [see Contraindications (4)].
5.4 Fungal Infections
Fungus invasion must be considered in any
persistent corneal ulceration where a steroid
has been used or is in use. Fungal culture
should be taken when appropriate [see
Contraindications (4)].
5.5 Delayed Healing
The use of steroids after cataract surgery
may delay healing and increase the incidence
of bleb formation.
6 ADVERSE REACTIONS
The following serious adverse reactions are
described elsewhere in the labeling:
• Intraocular Pressure Increase [see
Warnings and Precautions (5.1)]
• Bacterial Infection [see Warnings and
Precautions (5.2)]
• Viral Infection [see Warnings and
Precautions (5.3)]
• Fungal Infection [see Warnings and
Precautions (5.4)]
• Delayed Healing [see Warnings and
Precautions (5.5)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under
widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug
cannot be directly compared to rates in
the clinical trials of another drug and may
not reflect the rates observed in practice.
Adverse reactions associated with ophthalmic
steroids include elevated intraocular
pressure, which may be associated with optic
nerve damage, visual acuity and field defects,
posterior subcapsular cataract formation;
delayed wound healing; secondary ocular
infection from pathogens including herpes
simplex, and perforation of the globe where
there is thinning of the cornea or sclera [see
Warnings and Precautions (5)].
DEXTENZA was studied in four randomized,
vehicle-controlled studies (n = 567). The
mean age of the population was 68 years

(range 35 to 87 years), 59% were female,
and 83% were white. Forty-seven percent
had brown iris color and 30% had blue iris
color. The most common ocular adverse
reactions that occurred in patients treated
with DEXTENZA were: anterior chamber
inflammation including iritis and iridocyclitis
(10%); intraocular pressure increased (6%);
visual acuity reduced (2%); cystoid macular
edema (1%); corneal edema (1%); eye pain
(1%) and conjunctival hyperemia (1%).
The most common non-ocular adverse
reaction that occurred in patients treated
with DEXTENZA was headache (1%).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate or well-controlled
studies with DEXTENZA in pregnant women
to inform a drug-associated risk for major
birth defects and miscarriage. In animal
reproduction studies, administration of topical
ocular dexamethasone to pregnant mice
and rabbits during organogenesis produced
embryofetal lethality, cleft palate and multiple
visceral malformations
[see Animal Data].
Data
Animal Data
Topical ocular administration of 0.15%
dexamethasone (0.75 mg/kg/day) on
gestational days 10 to 13 produced
embryofetal lethality and a high incidence
of cleft palate in a mouse study. A daily
dose of 0.75 mg/kg/day in the mouse is
approximately 5 times the entire dose of
dexamethasone in the DEXTENZA product,
on a mg/m2 basis. In a rabbit study,
topical ocular administration of 0.1%
dexamethasone throughout organogenesis
(0.36 mg /day, on gestational day 6 followed
by 0.24 mg/day on gestational days 7-18)
produced intestinal anomalies, intestinal
aplasia, gastroschisis and hypoplastic
kidneys. A daily dose of 0.24 mg/day is
approximately 6 times the entire dose of
dexamethasone in the DEXTENZA product,
on a mg/m2 basis.
8.2 Lactation
Systemically administered corticosteroids
appear in human milk and could suppress
growth and interfere with endogenous
corticosteroid production; however the
systemic concentration of dexamethasone
following administration of DEXTENZA is low
[see Clinical Pharmacology (12.3)]. There
is no information regarding the presence of
DEXTENZA in human milk, the effects of the
drug on the breastfed infant or the effects
of the drug on milk production to inform risk
of DEXTENZA to an infant during lactation.
The developmental and health benefits of
breastfeeding should be considered along
with the mother’s clinical need for DEXTENZA
and any potential adverse effects on the
breastfed child from DEXTENZA.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients
have not been established.
8.5 Geriatric Use
No overall differences in safety or
effectiveness have been observed between
elderly and younger patients.
17 PATIENT COUNSELING INFORMATION
Advise patients to consult their surgeon if
pain, redness, or itching develops.
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WE’LL
KEEP THE
DOSE ON
DELIVERING SUSTAINED STEROID COVERAGE,
FOR A HANDS-FREE POST-OP EXPERIENCE.1,2
DEXTENZA is designed to:
• Allow for physician-controlled administration1
• Provide preservative-free, sustained coverage for up to 30 days2

INDICATION
DEXTENZA is a corticosteroid indicated for the treatment of
ocular inflammation and pain following ophthalmic surgery.

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

Use of ocular steroids may prolong the course and may
exacerbate the severity of many viral infections of the eye
(including herpes simplex).
Fungus invasion must be considered in any persistent corneal
ulceration where a steroid has been used or is in use. Fungal
culture should be taken when appropriate.
Use of steroids after cataract surgery may delay healing and
increase the incidence of bleb formation.
ADVERSE REACTIONS
The most common ocular adverse reactions that
occurred in patients treated with DEXTENZA were: anterior
chamber inflammation including iritis and iridocyclitis (10%);
intraocular pressure increased (6%); visual acuity reduced
(2%); cystoid macular edema (1%); corneal edema (1%);
eye pain (1%) and conjunctival hyperemia (1%).
The most common non-ocular adverse reaction that occurred
in patients treated with DEXTENZA was headache (1%).
Please see brief summary of full Prescribing Information
on adjacent page.

References: 1. Sawhney AS, Jarrett P, Bassett M, Blizzard C, inventors; Incept, LLC, assignee. Drug delivery through
hydrogel plugs. US patent 8,409,606 B2. April 2, 2013. 2. DEXTENZA [package insert). Bedford. MA: Ocular
Therapeutlx, Inc: 2019.
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MIGS SURGEONS GET ONE SHOT
MAKE A WISE DECISION
Progression in glaucoma never stops. Neither does the need for effective
IOP management. That’s why your best shot in MIGS with cataract surgery is
the Hydrus® Microstent—the one option proven in a pivotal trial to deliver:
The greatest improvement of medication elimination1-4,*
The largest IOP reduction1-4,*
A statistically significant reduction in risk of invasive secondary glaucoma surgeries†
When it’s time to make a decision about MIGS, give your one shot the best chance to
deliver the highest quality patient outcomes.

Experience A New Confidence

Delivering A New Confidence
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Electronic health records: Moving
beyond “just a requirement”
Characteristics include the ability to promote adherence in real time
By Jason Handza, DO; Special to Ophthalmology Times®

UNTIL RECENTLY, OPHTHALMOLOGISTS tended to
view electronic health records (EHRs)
as more of a burden than an essential
tool for improving patient care and
driving practice revenue. However,
that outlook is changing as cuttingedge solutions streamline data capture
through a user-friendly interface, increasing quality and accuracy of data
collection while freeing physicians to
spend more time with patients.

PROMOTING
COMPLIANCE
Although there are many valuable
features in these new solutions, one
particularly important characteristic
is a system’s ability to reliably promote compliance in real time. The
health care regulatory environment
is constantly evolving, and physician
practices may struggle to keep up
with new developments—it is not unusual for providers to be behind the

CAUTION: Federal law restricts this device to sale by or on the order of a physician.
INDICATIONS FOR USE: The Hydrus Microstent is indicated for use in conjunction with cataract surgery
for the reduction of intraocular pressure (IOP) in adult patients with mild to moderate primary open-angle
glaucoma (POAG). CONTRAINDICATIONS: The Hydrus Microstent is contraindicated under the following
circumstances or conditions: (1) In eyes with angle closure glaucoma; and (2) In eyes with traumatic,
malignant, uveitic, or neovascular glaucoma or discernible congenital anomalies of the anterior chamber
(AC) angle. WARNINGS: Clear media for adequate visualization is required. Conditions such as corneal
haze, corneal opacity or other conditions may inhibit gonioscopic view of the intended implant location.
Gonioscopy should be performed prior to surgery to exclude congenital anomalies of the angle, peripheral
anterior synechiae (PAS), angle closure, rubeosis and any other angle abnormalities that could lead to
improper placement of the stent and pose a hazard. PRECAUTIONS: The surgeon should monitor the
patient postoperatively for proper maintenance of intraocular pressure. The safety and effectiveness of the
Hydrus Microstent has not been established as an alternative to the primary treatment of glaucoma with
medications, in patients 21 years or younger, eyes with significant prior trauma, eyes with abnormal anterior
segment, eyes with chronic inflammation, eyes with glaucoma associated with vascular disorders, eyes with
preexisting pseudophakia, eyes with uveitic glaucoma, eyes with pseudoexfoliative or pigmentary glaucoma,
eyes with other secondary open angle glaucoma, eyes that have undergone prior incisional glaucoma
surgery or cilioablative procedures, eyes that have undergone argon laser trabeculoplasty (ALT), eyes with
unmedicated IOP < 22 mm Hg or > 34 mm Hg, eyes with medicated IOP > 31 mm Hg, eyes requiring > 4 ocular
hypotensive medications prior to surgery, in the setting of complicated cataract surgery with iatrogenic injury
to the anterior or posterior segment and when implantation is without concomitant cataract surgery with
IOL implantation. The safety and effectiveness of use of more than a single Hydrus Microstent has not been
established. ADVERSE EVENTS: Common post-operative adverse events reported in the randomized pivotal
trial included partial or complete device obstruction (7.3%); worsening in visual field MD by > 2.5 dB compared
with preoperative (4.3% vs 5.3% for cataract surgery alone); device malposition (1.4%); and BCVA loss of ≥ 2
ETDRS lines ≥ 3 months (1.4% vs 1.6% for cataract surgery alone). For additional adverse event information,
please refer to the Instructions for Use. MRI INFORMATION: The Hydrus Microstent is MR-Conditional
meaning that the device is safe for use in a specified MR environment under specified conditions. Please see
the Instructions for Use for complete product information.
References:
1. Samuelson TW, Chang DF, Marquis R, et al; HORIZON Investigators. A Schlemm canal microstent for
intraocular pressure reduction in primary open-angle glaucoma and cataract: The HORIZON Study.
Ophthalmology. 2019;126:29-37. 2. Vold S, Ahmed II, Craven ER, et al; CyPass Study Group. Two-Year
COMPASS Trial Results: Supraciliary Microstenting with Phacoemulsification in Patients with Open-Angle
Glaucoma and Cataracts. Ophthalmology. 2016;123(10):2103-2112. 3. US Food and Drug Administration.
Summary of Safety and Effectiveness Data (SSED): Glaukos iStent® Trabecular Micro-Bypass Stent. US
Food and Drug Administration website. https://www.accessdata.fda.gov/cdrh_docs/pdf8/P080030B.pdf.
Published June 25, 2012. 4. US Food and Drug Administration. Summary of Safety and Effectiveness Data
(SSED): iStent inject Trabecular Micro-Bypass System. US Food and Drug Administration website. https://
www. accessdata.fda.gov/cdrh_docs/pdf17/P170043b. pdf. Published June 21, 2018.
*Comparison based on results from individual pivotal trials (of those devices for which pivotal trials are
available) and their respective controls and not head to head comparative studies. Other MIGS treatments
have not been tested in pivotal trials.
†Data on file – Compared to control and includes trabeculectomy and tube shunt.

©2020 Ivantis, Inc. Ivantis and Hydrus are registered trademarks
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times regarding compliance nuances.
Given that, an EHR that incorporates
regulatory changes and promotes compliance as the physician enters information into the patient chart can be
critical in helping practices limit regulatory shortfalls. This kind of solution
sends alerts in real time during the
documentation process. These immediate cues allow the provider to address
issues while still in the chart, which is
a lot more practical and efficient than
waiting days or weeks to resolve any
discrepancies.
A user-friendly interface lets providers easily traverse the patient chart,
reducing time spent documenting.
Going further, next-generation EHRs
are starting to leverage predictive
analytics to anticipate what data are
needed based on the information the
provider enters, as well as the patient’s
health history. The tool opens certain
screens automatically, letting the provider quickly enter information without having to search for the right field
or toggle between multiple locations.
Because these advanced solutions
allow the provider quick access to relevant screens, the physician can focus
less on the process of documenting and
more on engaging with the patient to
fully understand and resolve his or
her health issues.
ENHANCING DATA
QUALIT Y
Another benefit of a robust EHR is
the quality of data such a system cultivates. Once, the amount of detail
included in a patient’s record varied
substantially, depending on who was
entering the information. Now, with
solutions that prompt specific information, remind providers of missed
details, and offer drop-down menus
that put key descriptors at physicians’
fingertips, an organization can realize more consistent and precise data

collection.
Detailed and comprehensive data
can help avoid denials or unnecessary payment delays that relate to
documentation of medical necessity,
speeding cash flow.
In addition, better data facilitates
better data mining to spot concerning
trends and identify improvement opportunities. This can be especially beneficial as organizations prepare to comply with value-based care initiatives.
A KEY ELEMENT
TO SUCCESS
Having an advanced technology solution can also put an ophthalmology
practice in a good position, should it
want to seize a consolidation opportunity. Presently, ophthalmology practices will continue the consolidation
trend seen this past year, and those
physicians who have an EHR that ensures efficiency, promotes accuracy,
and facilitates robust data collection,
while supporting a top-notch user experience, will be the most attractive
partners.
Although ophthalmologists may not
have always appreciated EHR’s potential, the technology has advanced to
the point where these solutions play
a role in boosting patient care, stronger documentation, and accurate reimbursement. As providers continue to
navigate the regulatory environment
and begin to pursue value-based care
models, they must embrace these automated tools because they will be necessary moving forward to thrive in the
evolving health care marketplace. ■

JASON HANDZA, DO
p: 727-334-8008
Handza is the chief medical officer at Nextech. A board-certified
ophthalmologist and vitreoretinal surgeon, he is the owner of
Gulf Coast Retina Specialists in Palm Harbor, Florida, and is
president of EyeReview LLC.
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GLAUCOMA 360
( Continued from page 1 )
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run from 8 am to noon, PST.
Donald L. Budenz, MD, MPH, Kittner Family Distinguished Professor and chair, Department of Ophthalmology, University of North Carolina School of
Medicine, Chapel Hill, will deliver the Shaffer-Hetherington-Hoskins Lecture keynote address, titled
“Glaucoma at the Center of the Earth,” during the
symposium.
The current agenda, listed alphabetically, includes
the following speakers and topics to be addressed:
George A. Cioffi, MD, “Managing in a Crisis: Ophthalmology in the COVID Era”; Ying Han, MD, PhD,
“Glaucoma Drainage Devices: Tips for Better Success”; Andrew G. Iwach, MD, “Glaucoma: News and
Views”; J. Michael Jumper, MD, “Glaucoma: Meet
You at the Pars Plana”; Malik Y. Kahook, MD, “Surgical Management of the Glaucoma Patient with
Advancing Visual Field Defect and Concurrent AntiVEGF Treated Wet AMD”; L. Jay Katz, MD, “Secondary Glaucoma due to Intravitreal Steroid”; Shan
C. Lin, MD, “The Latest in Cyclophotocoagulation”;
Yvonne Ou, MD, “Using Handheld ERG to Diagnose Glaucoma”; Joseph F. Panarelli, MD, “Masquerade Syndromes: When is it NOT Glaucoma?”;
Terri Pickering, MD, “Telemedicine in Glaucoma”;
Sunita Radhakrishnan, MD, “Glaucoma and Dry
Eyes: Double Trouble”; Kuldev Singh, MD, MPH,
“Surgical Decision Making in the Era of MIGS”;
Oluwatosin U. Smith, MD, “Optimization and Surgical Modifications of Newer Glaucoma Surgeries”;
Robert L. Stamper, MD, “ORA, Corneal Hysteresis,
and the Corvis Scheimpflug Device”; and Ruth D.
Williams, MD, “Cataract Surgery When? Practical
Advice from the EAGLE Study.”

SIXTH ANNUAL OPTOMETR IC
GL AUCOM A SY MPOSIUM
This symposium on January 23, for which attendees can earn 3 hours of CE credit, highlights the
latest advances in glaucoma for practicing optometrists. The symposium, which also is presented
by the Glaucoma Research and Education Group in
partnership with the GRF, requires advance registration. The session runs from 1 pm to 4 pm PST.
The current agenda listed alphabetically includes
the following speakers and topics to be addressed:
Murray Fingeret, OD, FAAO, “Glaucoma Test Results:
Facts vs. Fiction”; John G. Flanagan, PhD, FCOptom,
“Glaucoma: News and Views”; Andrew G. Iwach, MD,
“Glaucoma: Pearls and Pitfalls”; J. Michael Jumper,
MD, “Glaucoma: Meet You at the Pars Plana”; Malik
Y. Kahook, MD, “NTG: Pearls and Pitfalls”; L. Jay
Katz, MD, “Electrophysiology: Role in Glaucoma”;
Shan C. Lin, MD, “The Role of Myopia in Glaucoma”;
Terri Pickering, MD, “Telemedicine in Glaucoma”;

Sunita Radhakrishnan, MD, “Glaucoma and Dry
Eyes: Double Trouble”; Oluwatosin U. Smith, MD,
“Addressing Cataracts in Patients with Glaucoma:
To Combine or not to Combine?”; Robert L. Stamper,
MD, “Home Tonometry”; and Ruth D. Williams,
MD, “Innovations Wrought by COVID: Which Are
Valuable Long Term?”
In commenting on the Glaucoma Symposium CME
and the Optometric Glaucoma Symposium, Andrew
G. Iwach, MD, cofounder and cochair, Glaucoma 360,
and board chair, GRF, said the new virtual platform
for Glaucoma 360 will enable the foundation to connect with its global glaucoma community.
“While we cannot be together in person for safety
reasons, technology gives us the ability to reach a
much broader audience to highlight the very latest information on therapies, procedures, and best
clinical practices to help doctors provide the most
effective, state-of-the-art care for their patients,”
Iwach said.
THE ANNUAL GALA
“This year’s 1-hour Glaucoma 360 Annual Gala will
highlight our research and educational initiatives
and include special entertainment and an extraordinary opportunity to recognize those dedicated
to improving the lives of patients with glaucoma,”
said Thomas M. Brunner, president and CEO of the
GRF. “We are expecting friends from around the
world to join together to raise funds to advance our
sight-saving programs.”
The presentation slated for the gala on January
29 will include an overview and recent history of
the GRF and Glaucoma 360, multiple awards, and
a live fundraiser. This format offers the opportunity to expand audience outreach and the base of
donors who would not normally attend a live gala.
The goals of the gala are to raise $700,000, to honor
and recognize key stakeholders and supporters, and
to encourage attendance and engagement from past
attendees.
The awards are a favorite segment of the gala.
There are 4 planned for 2021.
The Catalyst Award will honor Ramin Valian,
vice president, Glaucoma and Reimbursement US,
Allergan Eye Care and AbbVie, for exemplary leadership in the advancement of innovative treatments
for glaucoma and outstanding support of patient
education.
The Visionary Award will go to Amy Dixon, Paralympic Team USA and president of Glaucoma Eyes
International, for outstanding dedication to improving the lives of patients with vision loss.
The President’s Award will honor the Farrell family for dedicated fundraising and advocacy efforts.
Finally, the recipient of the Shaffer Prize, which
recognizes the outstanding research project from
the 2019 Shaffer Grants for Innovative Research,
will be announced later.
The cost of attending the gala is a $75 household
ticket, and sponsorship opportunities are available.

Guests will have the opportunity to purchase virtual tables and sponsorships that are in line with
2020 costs. Attendees who purchase sponsorships
will have an opportunity to pick from a selection
of gifts, which include champagne, fruit, or cheese.
NEW HORIZONS FORUM
January 30 will be a day of presentations, panels,
and discussions featuring CEOs from start-up companies, industry executives, ophthalmic leaders,
venture capitalists, and the FDA. This meeting
brings together individuals dedicated to speeding
the translation of new ideas to improved therapies
for patients with glaucoma. The registration for the
forum is complimentary.
The broad topics to be addressed by research and
industry leaders will include health care delivery,
pandemic and beyond; diagnostics; therapeutics;
global innovations; and the future of innovations.
The Drs. Henry and Frederick Sutro Memorial
Lecture, the opening keynote address, will be
delivered by George A. Cioffi, MD, the Edward S.
Harkness Chairman and ophthalmologist-in-chief,
Department of Ophthalmology, NewYork-Presbyterian Hospital, Columbia University Medical Center, New York.
For the first time this year, the H. Dunbar Hoskins
Jr., MD, International Innovation Award will be
presented to the most promising new technologies in glaucoma; the award will feature 3 levels:
$5000 for first place, $3000 for second place, and
$2000 for third place.
The award was made possible by Gene de Juan,
MD, who donated the award funding.
Organizers said video recordings of the New
Horizons Forum presentations are expected to be
available 2 weeks before the event, and attendees
will have access to the panel discussions on the
day of the forum.
For any further questions, please contact Christopher Wiseman, associate director of events and
engagement, Glaucoma Research Foundation. His
email is christopher@glaucoma.org.
“Our 10th New Horizons Forum will be exciting
and groundbreaking in a number of ways. It will be
our first-ever virtual Glaucoma 360, which gives us
the opportunity to ‘go global’ and focus on global
issues in glawww.ucoma treatment and innovation,” said Glaucoma 360 cofounder and cochairperson Adrienne Graves, PhD, a GRF board member. “For speakers and moderators, we have already
assembled an all-star lineup of glaucoma thought
leaders from around the world.”
Graves added that the foundation is thrilled with
the added ability to have global audience participation, and the potential support of glaucoma innovation around the globe.
“The new H. Dunbar Hoskins Jr., MD, International Innovation Award will also provide a unique
opportunity to recognize the most impactful and
novel glaucoma advances globally,” she said. ■
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START EARLIER
WITH EYLEA IN DR
SIGNIFICANT REDUCTION IN DR
SEVERITY IN PANORAMA1,2
PANORAMA is the first phase 3 anti-VEGF trial specifically designed to study patients with moderately severe to
severe NPDR without DME.
PANORAMA study design: Multicenter, double-masked, controlled clinical study in which patients
with moderately severe to severe NPDR (ETDRS-DRSS: 47 or 53) without CI-DME (N=402; age range:
25-85 years, with a mean of 56 years) were randomized to receive 1 of 2 EYLEA dosing regimens or
sham. Protocol-specified visits occurred every 28±7 days for the first 5 visits, then every 8 weeks
(56±7 days). Between week 52 and week 96, patients randomized to one of the EYLEA arms received
a different dosing regimen.2

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

WARNINGS AND PRECAUTIONS
• Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal
detachments. Proper aseptic injection technique must always be used when administering EYLEA. Patients
should be instructed to report any symptoms suggestive of endophthalmitis or retinal detachment without
delay and should be managed appropriately. Intraocular inflammation has been reported with the use of EYLEA.
• Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with
EYLEA. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing
with VEGF inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and
managed appropriately.
EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.
© 2020, Regeneron Pharmaceuticals, Inc. All rights reserved.
777 Old Saw Mill River Road, Tarrytown, NY 10591

MORE PATIENTS ACHIEVED A ≥2-STEP
IMPROVEMENT IN ETDRS-DRSS WITH
EYLEA VS SHAM1
Proportion of Patients Achieving a ≥2-Step Improvement
in ETDRS-DRSS* Score From Baseline1,2,†
Primary Endpoint
Week 24

Exploratory Endpoint‡

Week 52

Week 100

EYLEA Q8 and Q16

EYLEA Q8

EYLEA Q16

EYLEA Q16

58%

80%

65%

62%

vs 6% in the sham
group (n=133)

vs 15% in the sham
group (n=133)

vs 15% in the sham
group (n=133)

vs 13% in the sham
group (n=133)

(n=269)

(n=134)

(n=135)

(n=135)

P<0.01 vs sham at Week 24 and Week 52. Nominal P<0.01 vs sham at Week 100.
*Early Treatment Diabetic Retinopathy Study–Diabetic Retinopathy Severity Scale (ETDRS-DRSS): an established grading scale for
measuring the severity of DR.
†
Full analysis set.
‡
The results of these exploratory endpoints require cautious interpretation, as a multiplicity adjustment has not been applied. Results are
descriptive only.
anti-VEGF = anti–vascular endothelial growth factor; CI-DME = central-involved DME; DME = Diabetic Macular Edema; DR = Diabetic
Retinopathy; DRSS = Diabetic Retinopathy Severity Scale; NPDR = nonproliferative diabetic retinopathy; Q8 = every 8 weeks; Q16 =
every 16 weeks.

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

ADVERSE REACTIONS
• Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal
injections with EYLEA including endophthalmitis and retinal detachment.
• The most common adverse reactions (≥5%) reported in patients receiving EYLEA were conjunctival
hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and intraocular pressure increased.

INDICATIONS
EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is indicated for the treatment of patients with Neovascular
(Wet) Age-related Macular Degeneration (AMD), Macular Edema following Retinal Vein Occlusion (RVO),
Diabetic Macular Edema (DME), and Diabetic Retinopathy (DR).

References: 1. Wykoff CC. A phase 3, double-masked, randomized study of the efficacy and safety of aflibercept in patients with moderately severe to severe NPDR:
week 100 results. Data presented at: Angiogenesis, Exudation, and Degeneration Annual Meeting; February 8, 2020; Miami, FL. 2. EYLEA (aflibercept) Injection full U.S.
Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019.
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Please see Brief Summary of Prescribing Information on the following page.
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BRIEF SUMMARY—Please see the EYLEA
full Prescribing Information available
on HCP.EYLEA.US for additional
product information.
1 INDICATIONS AND USAGE
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of patients with:
Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular Edema Following Retinal Vein Occlusion (RVO), Diabetic
Macular Edema (DME), Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
EYLEA is contraindicated in patients with ocular or periocular infections.
4.2 Active Intraocular Inflammation
EYLEA is contraindicated in patients with active intraocular inflammation.
4.3 Hypersensitivity
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and
managed appropriately.
5.3 Thromboembolic Events
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described elsewhere in the labeling:
• Hypersensitivity [see Contraindications (4.3)]
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1%
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%)
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and
intraocular pressure increased.
Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1 and VIEW2)
for 24 months (with active control in year 1).
Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A

ny time we perform ocular surgery—
whether cataract, refractive, glaucoma, oculoplastic, or any other ocular procedure—we want to set the
patient up for success. Part of that is
addressing any potential sources of
infection, inflammation, and ocular
surface disease that could complicate the postoperative course. It is common to see patients with
meibomian gland dysfunction (MGD), dry eye disease (DED), and blepharitis.
For long-term efficacy, therapeutic choices are focused on the
underlying cause or causes of the
problem. Demodex was 1 potential
cause that we tended to overlook
or ignore, because there was little
we could do to address the specific
problem of Demodex mite infesPeriman
tation. Now we are beginning to
understand the role of Demodex in blepharitis and
inflammatory DED, and the treatment outlook has
markedly improved.
DIAGNOSING DEMODE X
BLEPHARITIS
The signature sign of Demodex is the presence of
collarettes, or cylindrical dandruff, at the base
of the eyelashes.1 These waxy collarettes are the
waste material of Demodex mites living inside the
hair follicles. When you regularly look for collarettes, you’ll likely be surprised at how common
Demodex blepharitis is in your patients.
About 84% of people 60 years or older have
Demodex infestation, as do 100% of patients 70
years or older.2 Younger patients have Demodex
overpopulation as well, particularly those with
MGD and keratitis.3 The higher incidence in older
populations is not well understood. We hypothesize that the natural defenses and skin barrier
function may be compromised with age, allowing
Demodex to gain the upper hand, but we do not
know for certain.
Patients with Demodex can have a spectrum of
manifestations, from asymptomatic infestation to
significant blepharitis inflammation. Generally, significant Demodex infestation results in significant
inflammation. Patients have classic dry eye and

blepharitis symptoms, including dry or gritty feeling, foreign body sensation and fluctuating vision.
Because mites inside the lash follicles cause the
condition, patients also can have follicular distention, hyperplasia, eyelash loss, and eyelid keratinization.2 Demodex blepharitis and bacterial blepharitis are also strongly correlated.3

IN-OFFICE AND
AT-H O M E T R E AT M E N T S
Despite its prevalence, there have been few treatments for Demodex infestation, and there are no
treatments approved for that specific indication.
Although many patients with Demodex infestation
Continues on page 14 : Blepharitis

Before-and-after treatment with 4-terpineol isolate. Noticeable improvement of the lid margin and eyelash spacing.
(Photo courtesy of Laura M. Periman, MD)
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BLEPHARITIS
( Continued from page 13 )
come to me having already been prescribed an immunomodulator such as cyclosporine (Cequa; Sun
Pharma; Restasis; Allergan) or lifitegrast (Xiidra;
Novartis), these medications treat the ocular surface sequelae of Demodex infestation rather than
the infestation itself. We could hypothesize that
these medications might increase the ability to
fight Demodex by reducing inflammation and improving skin health, but we do not have evidence
to support that idea.

“At home, good
hygiene is essential
to keep Demodex
under control after inoffice treatment, but
traditional shampoos
are not very effective.”
– Laura M. Periman, MD
Certain comorbidities, such as diabetes, place
patients at higher risk for Demodex blepharitis, so
a primary care physician should help manage any
systemic condition that has not been adequately
controlled. To prepare a patient with Demodex
infestation for surgery, I usually use a combination
of mechanical and chemical methods to remove
collarettes, kill mites, and enhance skin barrier
function in the patient.
HOME MAINTENANCE
For patients, home maintenance is important to help

TAKE-HOME

keep the Demodex population under
need to address it effectively. We
control. It is key to communicate this
have gone from strictly mechancal
to patients.
approaches to removing the mites,
◗ Prior to any
In the office, we can perform microto chemical options, to the possibilsurgical proceedure,
blepharoexfoliation using mechaniity of pharmaceutical options for the
ophthalmologists have
cal tools (AB Max; Myco Industries;
treatment of patients with this issue.
to efficiently address
BlephEx) or kits that combine tools
Our ability to efficiently address
the Demodex issue,
and agents to treat Demodex (Clithe
Demodex burden that is drivwhich can increase
radex; Bio-Tissue; ZEST; Zocular).
ing
blepharitis
and inflammation is
the development
Because there is an association
growing
rapidly,
making it easier
of blepharitis and
between Demodex and rosacea,
than
ever
to
resolve
the problem
inflammation in
intense pulsed light (IPL) therapy
before
elective
surgery
and keep
patients.
(Optima IPL; Lumenis) can be used
patients on track long term. ■
to decrease the Demodex burden in
patients also afflicted with rosacea.4
REFERENCES
In severe cases of Demodex, ivermectin can be
1. Gao YY, Di Pascuale MA, Li W, et al. High prevalence of
prescribed orally or topically (Soolantra; Galderma)
Demodex in eyelashes with cylindrical dandruff. Invest
to control the facial Demodex burden.
Ophthalmol Vis Sci. 2005;46(9):3089-3094. doi:10.1167/
HYGIENE IS KEY
At home, good hygiene is essential to keep Demodex under control after in-office treatment, but traditional shampoos are not very effective. Cleansing towelettes with 4-terpineol isolate (Cliradex;
Bio-Tissue), the miticidal component of tea tree
oil, have the highest antidemodectic activity of
all the commercial cleansers. 5 Patients use the
towelettes to clean the eyelids, lashes, and face.
Hypochlorous acid cleanser (Avenova; NovaBay
Pharmaceuticals), which I use for many dry eye
patients, has minimal effect on Demodex,6 but it
can be used as a complementary therapy to 4-terpineol isolate.
Patients can also use a device at home that
cleans the eyelid margins and stimulates the meibomian glands (NuLids; NuSight Medical), as well
as gel cleaner for the eyelids and lashes (ZocuShield; Zocular).
A GROWING LIST
OF OPTIONS
Many of the options I use to treat Demodex blepharitis are very new, and more treatments are in development. They are the consequence of our growing understanding of the disease and the pressing

What’s Trending

iovs.05-0275
2. Liu J, Sheha H, Tseng SCG. Pathogenic role of Demodex
mites in blepharitis. Curr Opin Allergy Clin Immunol.
2010;10(5):505-510. doi:10.1097/ACI.0b013e32833df9f4
3. Liang L, Liu Y, Ding X, Ke H, Chen C, Tseng SCG.
Significant correlation between meibomian gland
dysfunction and keratitis in young patients with Demodex
brevis infestation. Br J Ophthalmol. 2018;102(8):10981102. doi:10.1136/bjophthalmol-2017-310302
4. Fishman HA, Periman LM, Shah AA. Real-time video
microscopy of In vitro Demodex death by intense
pulsed light. Photobiomodul Photomed Laser Surg.
2020;38(8):472-476. doi:10.1089/photob.2019.4737
5. Cheung IMY, Xue AL, Kim A, Ammundsen K, Wang MTM,
Craig JP. In vitro anti–demodectic effects and terpinen4-ol content of commercial eyelid cleansers. Cont
Lens Anterior Eye. 2018;41(6):513-517. doi:10.1016/j.
clae.2018.08.003
6. Kabat AG. In vitro demodicidal activity of commercial lid
hygiene products. Clin Ophthalmol. 2019;13:1493-1497.
doi:10.2147/OPTH.S209067

LAURA M. PERIMAN, MD
e: dryeyemaster@gmail.com
Periman is an ocular surface disease expert and director, dry eye services and clinical
research, Periman Eye Institute, Seattle, Washington.
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The first and only FDA-approved, single-dose,
sustained-release, intracameral steroid for the
treatment of postoperative inflammation1-3

For Post-Cataract Surgery Inflammation

Target the Site

1-3

Learn more at DEXYCU.com

With a single injection at the end of cataract surgery, anti-inflammatory efficacy
begins as early as day 1 and continues through day 301*
• The percentage of patients who received DEXYCU® (dexamethasone intraocular suspension) 9% (517 mcg) who had anterior chamber cell clearing on day 8 was 60%
(n=94/156) vs 20% (n=16/80) in the placebo group1
• The cumulative percentage of subjects receiving rescue medication of ocular steroid or nonsteroidal anti-inflammatory drug (NSAID) by day 30 was significantly lower
in the DEXYCU (517 mcg) treatment group (20%; n=31/156) compared to placebo (54%; n=43/80)1
*DEXYCU was studied in a randomized, double-masked, placebo-controlled trial. Patients received either DEXYCU or a vehicle administered by a physician at the end of the surgical procedure.
The primary endpoint was the proportion of patients with anterior chamber cell clearing (cell score=0) on postoperative day 8.

INDICATION AND USAGE
DEXYCU® (dexamethasone intraocular suspension) 9% is indicated
for the treatment of postoperative inflammation.
IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Increase in Intraocular Pressure
• Prolonged use of corticosteroids, including DEXYCU, may result in glaucoma
with damage to the optic nerve, defects in visual acuity and fields of vision
• Steroids should be used with caution in the presence of glaucoma
Delayed Healing
• The use of steroids after cataract surgery may delay healing and increase
the incidence of bleb formation
• In those diseases causing thinning of the cornea or sclera, perforations
have been known to occur with the use of corticosteroids
Exacerbation of Infection
• The use of DEXYCU, as with other ophthalmic corticosteroids, is not
recommended in the presence of most active viral diseases of the cornea and
conjunctiva including epithelial herpes simplex keratitis (dendritic keratitis),
vaccinia, and varicella, and also in mycobacterial infection of the eye and fungal
disease of ocular structures

• Use of a corticosteroid in the treatment of patients with a history of herpes
simplex requires caution and may prolong the course and may exacerbate
the severity of many viral infections
• Fungal infections of the cornea are particularly prone to coincidentally
develop with long-term local steroid application and must be considered
in any persistent corneal ulceration where a steroid has been used or is in use.
Fungal culture should be taken when appropriate
• Prolonged use of corticosteroids may suppress the host response and
thus increase the hazard of secondary ocular infections. In acute purulent
conditions, steroids may mask infection or enhance existing infection
Cataract Progression
• The use of corticosteroids in phakic individuals may promote the development
of posterior subcapsular cataracts
ADVERSE REACTIONS
• The most commonly reported adverse reactions occurred in 5-15%
of subjects and included increases in intraocular pressure, corneal
edema and iritis
Please see brief summary of full Prescribing Information
on adjacent page.

References: 1. DEXYCU® (dexamethasone intraocular suspension) 9% full U.S. Prescribing Information. EyePoint Pharmaceuticals, Inc. June 2020. 2. Donnenfeld E, Holland E. Dexamethasone
intracameral drug-delivery suspension for inflammation associated with cataract surgery: a randomized, placebo-controlled, phase III trial. Ophthalmology. 2018;125(6):799-806. 3. Data
on file. EyePoint Pharmaceuticals, Inc.

DEXYCU, the DEXYCU logo, and the EyePoint logo are registered trademarks of EyePoint Pharmaceuticals, Inc.
©2020 EyePoint Pharmaceuticals, Inc. All rights reserved. 480 Pleasant Street, Suite B300, Watertown, MA 02472
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DEXYCU (dexamethasone intraocular suspension) 9%,
for intraocular administration
Initial U.S. Approval: 1958
BRIEF SUMMARY: Please see package insert for full prescribing information.
1 INDICATIONS AND USAGE
DEXYCU (dexamethasone intraocular suspension) 9% is indicated
for the treatment of postoperative inflammation.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Increase in Intraocular Pressure
Prolonged use of corticosteroids including DEXYCU may result in glaucoma
with damage to the optic nerve, defects in visual acuity and fields of vision.
Steroids should be used with caution in the presence of glaucoma.
5.2 Delayed Healing
The use of steroids after cataract surgery may delay healing and increase the
incidence of bleb formation. In those diseases causing thinning of the cornea
or sclera, perforations have been known to occur with the use of corticosteroids.
5.3 Exacerbation of Infection
The use of DEXYCU, as with other ophthalmic corticosteroids,
is not recommended in the presence of most active viral diseases of the
cornea and conjunctiva including epithelial herpes simplex keratitis
(dendritic keratitis), vaccinia, and varicella, and also in mycobacterial
infection of the eye and fungal disease of ocular structures.
Employment of a corticosteroid medication in the treatment of patients
with a history of herpes simplex requires caution. Use of ocular steroids may
prolong the course and may exacerbate the severity of many viral infections
of the eye (including herpes simplex). Fungal infections of the cornea are
particularly prone to develop coincidentally with long-term local steroid
application. Fungus invasion must be considered in any persistent corneal
ulceration where a steroid has been used or is in use. Fungal culture should
be taken when appropriate.
Prolonged use of corticosteroids may suppress the host response and
thus increase the hazard of secondary ocular infections. In acute purulent
conditions, steroids may mask infection or enhance existing infection.
5.4 Cataract Progression
The use of corticosteroids in phakic individuals may promote the development
of posterior subcapsular cataracts.
6 ADVERSE REACTIONS
The following adverse reactions are described elsewhere in the labeling:
• Increase in Intraocular Pressure [see Warning and Precautions (5.1)]
• Delayed Healing [see Warnings and Precautions (5.2)]
• Infection Exacerbation [see Warnings and Precautions (5.3)]
• Cataract Progression [see Warnings and Precautions (5.4)]

6.1 Clinical Trials 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.
The following adverse events rates are derived from three clinical trials
in which 339 patients received the 517 microgram dose of DEXYCU. The
most commonly reported adverse reactions occurred in 5-15% of subjects
and included increases in intraocular pressure, corneal edema and iritis.
Other ocular adverse reactions occurring in 1-5% of subjects included,
corneal endothelial cell loss, blepharitis, eye pain, cystoid macular edema,
dry eye, ocular inflammation, posterior capsule opacification, blurred vision,
reduced visual acuity, vitreous floaters, foreign body sensation, photophobia,
and vitreous detachment.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of DEXYCU
(dexamethasone intraocular suspension) in pregnant women. Topical ocular
administration of dexamethasone in mice and rabbits during the period
of organogenesis produced cleft palate and embryofetal death in mice and
malformations of abdominal wall/intestines and kidneys in rabbits at doses
7 and 5 times higher than the injected recommended human ophthalmic dose
(RHOD) of DEXYCU (517 micrograms dexamethasone), respectively
[see Data in the full prescribing information].
In the US general population the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2 to 4%
and 15 to 20%, respectively.
8.2 Lactation
Risk Summary
Systemically administered corticosteroids are present in human milk and
can suppress growth, interfere with endogenous corticosteroid production,
or cause other unwanted effects. There is no information regarding the
presence of injected DEXYCU in human milk, the effects on breastfed infants,
or the effects on milk production to inform risk of DEXYCU to an infant during
lactation. The developmental and health benefits of breastfeeding should
be considered, along with the mother’s clinical need for DEXYCU and any
potential adverse effects on the breastfed child from DEXYCU.
8.4 Pediatric Use
Safety and effectiveness of DEXYCU in pediatric patients have not
been established.
8.5 Geriatric Use
No overall differences in safety or effectiveness have been observed
between older and younger patients.
Manufactured for: EyePoint Pharmaceuticals US, Inc. Watertown, MA 02472
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Investigators focus on preventing
postcataract surgery endophthalmitis
Findings from retrospective study support intraoperative cefuroxime irrigation
By Cheryl Guttman Krader, BS, Pharm; Reviewed by Yusen Huang, MD

ADDING CEFUROXIME TO the irrigating solution used during cataract surgery appears
to be a safe and effective method for reducing the
risk of postoperative endophthalmitis, according
to researchers who reported their experience with
this technique in a recently published retrospective study.1
The investigation included
61,299 eyes. Of the total cohort,
15,948 eyes were operated on
between January 1, 2012, and
December 31, 2014, using plain
balanced salt solution (BSS) as
Huang
the irrigating solution (control
group), and 45,351 eyes underwent cataract surgery between January 1, 2015, and December 31,
2019, using irrigating solution that contained cefuroxime 1500 µg/mL. The mixture was prepared by
withdrawing 10 mL BSS from the irrigating solution and injecting it into a vial of cefuroxime 750
mg. The reconstituted solution was injected back
into the BSS container.

“In our study, the
manner of cefuroxime
preparation was
modified so that it
involved only a 1-step
process.”
– Yusen Huang, MD
The rate of endophthalmitis was significantly
decreased after the transition to intraoperative irrigation with cefuroxime. Endophthalmitis occurred
in 11 eyes (0.07%) in the group that did not receive
intraoperative cefuroxime and in 5 eyes (0.01%)
when cefuroxime was used in the irrigating solution (P < .01). Cultures were positive for bacteria
in 4 of the 11 cases in the control group and in 1 of
the 5 eyes in the intraoperative cefuroxime group
(P > .05). No safety issues were associated with
intraoperative cefuroxime irrigation.
Discussing the research, Yusen Huang, MD, PhD,

of the Shandong Eye Institute, Shandong First Medibe higher given a variety of contributory factors.
cal University and Shandong Academy of Medical
Throughout the entire study period, all patients
Sciences in Qingdao, People’s Republic of China,
received the same preoperative antisepsis with applipointed out that although intracameral antibiotcation of topical povidone-iodine. In addition, all
ics are already widely accepted as a method for
patients started using topical levofloxacin 0.5%
endophthalmitis prophylaxis in patients undergosolution preoperatively and continued it postoping cataract surgery, the optimal choice of proeratively, along with a topical steroid and topical
phylactic routes and antibiotics is controversial.
nonsteroidal anti-inflammatory drug.
“In European countries, commercial cefuroxime
formulation (Aprokam) has been widely used, and
FOLLOW-UP VISITS
the dose administered is the same as in the EuroPostoperative follow-up visits were scheduled at 1
pean Society of Cataract and Refractive Surgeons’
and 4 days, 4 weeks, and 12 weeks, but patients were
(ESCRS’) randomized prospective
instructed to seek care if they develstudy demonstrating its efficacy,”
oped pain, redness, or loss of vision.
Huang said. Surgeons have been relucThe analyzed outcome was onset of
tant to adopt intracameral cefuroxacute-onset endophthalmitis, which
◗ In a retrospective
ime because it is off label and carwas diagnosed if a patient presented
study including
ries potential risks.
within 6 weeks of surgery with eye
61,299 eyes, the
pain, anterior chamber reaction or
rate of acute-onset
T H E ST U DY
flare, hypopyon, and/or vitritis with
endophthalmitis
“In our study, the manner of cefucauses for intraocular inflammation
following cataract
roxime preparation was modified so
other than endophthalmitis excluded.
surgery was reduced
that it involved only a 1-step process.
The 16 cases of endophthalmiby 7-fold when
This makes it simpler, saves resources,
tis recorded during the 9-year study
phacoemulsification
and could reduce the potential risks
period developed at a median of 7.56
was performed
of both preparation errors and condays after cataract surgery (range,
with irrigating
tamination,” Huang pointed out. “Al1-21 days). None of the cases occurred
solution–containing
though the intracameral concentrain a patient who had an intraoperacefuroxime.
tion achieved with our approach is
tive complication or was noted to have
estimated to be 1500 µg/mL, or only
incision leakage at the time endoabout 45% of the ESCRS recommenphthalmitis was identified.
dation, we found that it reduced the rate of postcatIsolates from the culture-positive cases of endoaract surgery endophthalmitis by about sevenfold.”
phthalmitis in the control group included StaphyloFurthermore, Huang explained that “during
coccus hominis subsp, Neisseria mucosa, Corynebactethe last 2 years in our hospital where more than
rium xerosis, and Enterococcus faecalis. Streptococcus
25,000 cases of cataract surgery have been pergordonii was identified as the causative pathogen in
formed using intraoperative cefuroxime irrigation,
the culture-positive case of endophthalmitis among
not a single patient developed endophthalmitis. It
patients who received intraoperative cefuroxime, and
should be noted, however, that this method is not
the organism was found susceptible to cefuroxime. ■
recommended for use in patients with a history
of vitrectomy, [considering] the potential for rapid
REFERENCE
posterior segment diffusion of the antibiotic and
1. Ma X, Zie L, Huang Y. Intraoperative irrigation prophylasix
potential macular toxicity.”
for acute-onset endophthalmitis after phacoemulsication
Although adding cefuroxime to the irrigating solusurgery. Infect Drug Resist. 2020;13:1455-1463
tion is still an off-label use of the medication, the
authors suggested that it represents a good option
for countries with no licensed product for intracameral use of endophthalmitis prophylaxis and
YUSEN HUANG, MD
particularly in developing regions where the risks
e: huang_yusen@126.com
for both endophthalmitis and a poor outcome may
Huang has no financial disclosures related to this content.
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Short-term dry eye treatment
option receives FDA approval
Novel ocular corticosteroid offering hope of quick results for patients
By Lynda Charters; Reviewed by Edward Holland, MD

T

he first prescription ocular corticosteroid
indicated specifically for short-term treatment of dry eye disease (DED)—loteprednol etabonate ophthalmic suspension
0.25% (Eysuvis; Kala Pharmaceuticals)—
has received FDA approval, which comes
with expectations for providing rapid relief of signs and symptoms of DED.
Being the first drug approved in this class for the
short-term treatment of DED also implies that it differs from the plethora of DED treatments available.
Although cyclosporine ophthalmic
emulsion 0.05% (Restasis; Allergan) and lifitegrast ophthalmic solution 5% (Xiidra; Novartis) are good
chronic anti-inflammatory medications, the difference is that reaching peak benefit often takes weeks
to months.
Holland
“With Eysuvis, patients will get
immediate relief from the signs and symptoms of
dry eye because of the rapid action of corticosteroids against inflammation,” said Edward Holland,
MD, director of Cornea Services at Cincinnati Eye
Institute and a professor of ophthalmology at the
Univeristy of Cincinnati. “The clinical trials of the
drug showed that symptomatic improvement began
within 1 or 2 days of instillation of the drop. Having
an approved corticosteroid is going to change how
we manage dry eye.”
Recently, a realization that has emerged from the
study of DED is that most of the patient population
experiences flares, on average, 4 to 6 times a year,
according to Holland. Moreover, the majority of the 17
million patients with DED say they experience flares
vs continuous symptoms. For patients who treat flares
when they occur, a short-term treatment is probably
enough. There are patients who have more severe
symptoms and are on chronic medications who will
have flares as well and need additional treatment.
Currently available formulations do not provide relief
from these painful episodes. Some patients can be
totally asymptomatic in between flares and do not
require maintenance therapy, but want to address
the flares as they occur. Other patients need maintenance therapy, but can experience breakthrough
episodes of DED flares despite ongoing treatment.
“Previously, we did not have a therapy that could

target the episodes of flares,” Holland said.
AMPPLIFY mucus-penetrating particle (MPP) drug
delivery technology developed by Kala Pharmaceuticals seems key to the rapid onset of symptomatic
relief experienced by patients. MPP enhances penetration of loteprednol etabonate through the ocular mucous layer, improving drug delivery to ocular
surface tissues to target the immune responses that
drive acute DED flares.
“Loteprednol etabonate is a very good corticosteroid with good safety profile and high potency,” Holland said. “I think it is going to be very effective and
perhaps a first-line prescription therapy for all dry
eye patients.”
CLINICAL TRIALS
FDA approval was based on the results of 4 clinical
trials—1 phase 2 and 3 phase 3 trials—that reported
significant improvements in the signs and symptoms of dry eye.
In STRIDE 3 (NCT03616899), the last phase 3 multicenter, randomly selected, double-masked, placebocontrolled, parallel-arm trial, the effects of Eysuvis
were compared in 901 patients with DED (447
who received active drug and 454 control
patients) who instilled drops 4 times daily
for 2 weeks. Conjunctival hyperemia
improved significantly after 2 weeks
of dosing in the phase 3 trials, and in
2 of the 3 phase 3 trials ocular discomfort also improved significantly.
The treatment is approved for a
course of up to 2 weeks. Because dry
eye is characterized by inflammation,

“

Patients will get immediate
relief from the signs and
symptoms of dry eye
because of the rapid action
of corticosteroids against
inflammation.
— Edward Holland, MD

the hope is that the inflammation will be knocked
down, and the tendency to progress—creating the
potential need for chronic therapy—dampened, Holland said.
In all trials, the most common adverse effect was
pain associated with drop instillation.
Holland is anticipating a “new era in the treatment
of dry eye disease” and says that Eysuvis offers promise to the millions of patients with disease flares.
“For the first time, we will be able to offer dry eye
patients a therapeutic option that provides rapid relief
for both the signs and symptoms of the disease and
that is safe and well tolerated,” he said.
Kala Pharmaceuticals plans to launch Eysuvis in
the United States by the end of 2020. ■

EDWARD HOLLAND, MD,
e: eholland@holprovision.com
Holland is a consultant to Kala Pharmaceuticals.
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UVEITIS
( Continued from page 1 )
fingolimod 0.5 mg can result in development of
fingolimod-associated macular edema (FAME).
“The recommendation of pretreatment ophthalmic
exams and monitoring while on fingolimod presents
a unique opportunity,” Smith said. “We can evaluate patients with MS who may have undiagnosed
uveitis and to follow [them] for its development.”
T H E ST U DY
Because fingolimod is used frequently in practice, Smith and coauthor Scott
Sonne, MD, conducted a retrospective review of patients for
whom fingolimod had been prescribed to determine incidence
of uveitis among the identified
patients with MS who had been
treated with 0.5 mg of the drug,
Smith
which was approved by the FDA.
The investigators reviewed the electronic health
record at The Retina Institute to identify patients
who had been referred to undergo screening
examinations. The data that the authors collected
included past history, recurrence, or new recurrence of uveitis and the visual acuity at the time
the patients were taking fingolimod. In addition
to uveitis, other factors of interest were optic neuritis, FAME, and other ocular comorbidities that
may have affected vision.
A total of 188 patients included in the study had
been followed from 1 to 104 months (mean, 60.9
months) after treatment with fingolimod. None of
the patients had or developed uveitis.

“The recommendation
of pretreatment
ophthalmic exams and
monitoring while on
fingolimod presents a
unique opportunity.”
— Bradley T. Smith, MD
Acute macular neuroretinopathy developed in
1 (0.53%) patient. This patient was a 27-year-old
woman who reported unilateral photopsia and a
paracentral scotoma and had been treated with
fingolimod for 5 months.
A dilated fundus examination showed a lesion
immediately superior to the fovea in the right eye
that was consistent with acute macular neuroretinopathy. The patient continued on fingolimod. Ultimately, the visual problem resolved by 5 months

(FIGURE 2) Hyper reflectivity of the outer plexiform layer is seen on OCT through the lesion. (Photo courtesy of Bradley T. Smith, MD)

after the examination.
the mean follow-up was 60.9 months, and this was
Twenty-six (13.83%) patients had a history of optic
“likely adequate,” Smith pointed out, when they conneuritis and 7 (3.7%) had a recurrence during the
sidered that the average onset of uveitis after MS.
study. Fingolimod was discontinued in 3 patients
The incidence of FAME in this study (ie, 1.6%)
after 57, 43, and 13 months, respecwas much higher when compared
tively, for nonophthalmic reasons.
with a previously reported rate of
The vast majority of patients in
0.2%, and its mechanism of devel◗ Fingolimod 0.5
the study, 93%, had visual acuity
opment remains to be clarified.
mg, used for the
that was 20/40 or higher, and 5%
treatment of multiple
had vision that ranged from 20/50
CONCLUSION
sclerosis, may protect
to 20/200; 2% had vision below
“Fingolimod was well tolerated,” the
patients against
20/200, and the vision in 2 eyes
investigators concluded. “Patients takthe development of
was worse than 20/400 because of
ing fingolimod had a lower incidence
uveitis.
optic neuritis.
of uveitis than expected in a popuIn the patients with the poorest
lation of patients with MS possibly
vision in the study, other causes of
because of a protective effect of the
the vision loss were optic neuritis, ischemic optic
drug against the development of uveitis in an at-risk
neuropathy, ruptured globe, keratoconus, macupopulation that is consistent with fingolimod’s antilar hole, and amblyopia.
inflammatory effect in animal models. However,
FAME developed in 3 (1.6%) patients, none of
more work will need to be done to confirm or deny
whom had intraocular inflammation or any other
this theory. Although there was a higher incidence
identifiable cause of macular edema. The patients
of FAME, all patients in whom it developed were
continued treatment with fingolimod and they also
treated successfully with topical therapy.”
received either topical steroids, nonsteroidal antiSmith and Sonne have no financial interest in
inflammatory drugs, or both, to manage the FAME
any aspect of this report. ■
successfully.
The investigators pointed out that macular edema
REFERENCE
developed in 1 woman who had received fingo1. Sonne SJ, Smith BT. Incidence of uveitis and macular
limod for 57 months, starting 2 weeks after she
edema among patients taking fingolimod 0.5 mg
underwent cataract surgery.
for multiple sclerosis. J Ophthalmic Inflamm Infect.
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UVEITIS FREQUENCY
It is recognized that uveitis occurs more frequently
in patients with MS and develops in patients from
3.6 to 9 years on average. In contrast, uveitis did not
develop in this patient cohort after a mean follow-up
exceeding 5 years. In the study under discussion,

2020;10(1):24. doi:10.1186/s12348-020-00215-1

BRADLEY T. SMITH, MD
e: smithbradleythomas@msn.com
Smith and Sonne have no financial interest in any aspect of this report.
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Ang-2=angiopoietin-2; Ang-Tie=angiopoietin/Tie; DME=diabetic macular edema; nAMD=neovascular
age-related macular degeneration; VEGF=vascular endothelial growth factor.
References: 1. Saharinen P, et al. Nat Rev Drug Discov. 2017;16:635-661. 2. Fiedler U, et al. Nat Med.
2006;12:235-239.
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Focus on the threat that’s lurking in nAMD and DME —
Ang-2, and its ability to inhibit the Ang-Tie pathway 1,2

Is there another driver of disease hiding just beyond
the VEGF pathway? Take a closer look at the crucial
role angiopoietins play in vascular instability.1

See the potential of Ang-2 at thehiddenpredator.com
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Investigators research
ocular health after space flight
Spaceflight-associated neuro-ocular syndrome a potential challenge during long missions
By Joshua Ong; Peter Mortensen, MD; Tyson Brunstetter OD, PhD; William J. Tarver, MD; and Andrew G. Lee, MD

O

phthalmology continues to play a
major role in the characterization
and mitigation of one of the highestpriority risks for astronauts during
extended spaceflights––spaceflightassociated neuro-ocular syndrome
(SANS).
SANS represents the collective neuro-ophthalmic changes found in astronauts who have been
exposed to extended periods of microgravity during long-duration spaceflights (LDSFs).
Previously known as visual impairment intracranial pressure (VIIP) syndrome, SANS has a
high “likelihood and consequence” rating from
the National Aeronautics and Space Administration (NASA), which requires a mitigation plan for
missions that range from 1 to 3 years (planetary
and deep space habitation.1
VIIP became known as SANS because of the
emerging hypothesis that the condition’s etiology
may not stem primarily from intracranial hypertension alone and may, although being possibly
multifactorial, require further investigation.1
During LDSF, astronauts are subjected to extended
exposure in the microgravity environment, which
serves as the primary risk factor for SANS. Approximately 60% of astronauts who underwent LDSF
reported a decrease in distance and near visual
acuity.1-3
Further, findings from case studies have shown
that some astronauts flying on missions longer than
30 days had baseline ocular anatomic changes,
which clinicians observed in fundoscopy, orbital
ultrasonography, optical coherence tomography

Preflight
OD

OS

Postflight (R+3)
OD

OS

(FIGURE 1) Preflight and Postflight images from an astronaut after a 6-month mission. Postflight images show
optic disc edema and choroidal folds (arrows9). (Photo courtesy of NASA Risk of Spaceflight Associated Neuro-ocular Syndrome
Evidence Report)

scans, or brain MRI scans.1-3
These neuro-ocular anatomical changes included
optic disc edema, hyperopic shift, cotton
wool spots, globe flattening,
and choroidal folds

(Figure 1).2,3,5 The total percentage of study participants with findings of SANS, including optic
disc edema, cotton wool spots, choroidal folds,
globe flattening, and refractive error, ranges from
37.5% to 51%.1
Some of these anatomical changes continue to
be seen during subsequent postflight follow-ups,
and several astronauts have noted that their microgravity-induced refractive errors persist years
after their LDSF mission. 4
Our understanding of the specific pathophysiology behind
Continues on page 24 : SANS
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SANS
( Continued from page 22 )
SANS has evolved over time and 2 current theories
behind this unique manifestation of neuro-ocular
symptoms have emerged.
The first theory stems from the changes in intracranial pressure that arise from cephalad fluid
shifts in astronauts.2 Results of studies in transient
microgravity have shown a physiological jugular
venous distension (JVD), which alludes to possible
cerebral and internal jugular venous congestion
leading to the intracranial hypertension and subsequent optic disc edema seen in SANS.1
However, the persistence of optic disc edema
after astronauts return to Earth, asymmetric disc
swelling, and absence of additional clinical findings in intracranial hypertension, such as severe
ever, there are
headaches and tinnitus, suggest that increased
reports of perintracranial pressure may not be the sole undersisting choroidal
lying cause of SANS.
fold s yea rs a f ter
In addition, although intracranial pressure reada mission, as well as
ings in astronauts post-LDSF have been elevated,
hyperopic visual changes
they fall nearly within normal limits and do not
that have yet to resolve.2,5
reach the expected elevation of pressure that is seen
With NASA’s sights set on Mars,
in typical patients with intracranial hypertension.
continued research into further underThese findings ultimately suggested that intrastanding and mitigating SANS is of the utmost
cranial pressure may not be the sole explanation
importance for astronaut health and space explofor SANS and sparked further discussion for the
ration. ■
second theory of the condition’s
pathophysiology.
REFERENCES
The second leading theory hypoth1. Stenger M.B., Tarver W.J., Brunstetter
esizes that the cerebrospinal fluid
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◗ With NASA’s
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Human Research Program Human
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Health Countermeasures Element
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Investigators explore pathogenic
cytokines as biomarkers for DME
BIGH3 is an extracellular matrix protein that can act in an autocrine, paracrine manner
By Cheryl Guttman Krader, BS Pharm; Reviewed by Andric C. Perez-Ortiz, MD, MPH

B

IGH3 (transforming growth factor-βinduced Gene Human Clone 30) is a
promising serum biomarker for diabetic
macular edema (DME) in patients with
nonproliferative diabetic retinopathy
(NPDR), said Andric Perez-Ortiz, MD,
MPH, who presented research at the
Association for Research in Vision and Ophthalmology 2020 virtual annual conference.
Perez-Ortiz and colleagues conducted a case-control study analyzing levels of BIGH3, transforming growth factor-β1 (TGF-β1), and
transforming growth factor-β2
(TGF-β2) in the aqueous humor
and serum of patients with DME
and unaffected controls. The results
Perez-Ortiz
showed that BIGH3 was the only
cytokine that was present in a significantly different
concentration in both fluids in DME patients compared with controls, and the only cytokine with a
positive significant correlation between its level in
aqueous humor and serum. None of the 3 cytokines,
however, correlated with macular thickness or OCT
phenotype among patients with DME.
According to Perez-Ortiz, studies investigating
expression and levels of these cytokines have all
been performed in vitro.
“The aim of our study was to measure the concentrations of TGF-β1, TGF-β2, and BIGH3 in aqueous
humor of patients with NPDR and with and without DME and to assess their clinical applicability as
serum markers by testing their correlation in aqueous humor and serum and association with macular
thickness and DME phenotype,” said Perez-Ortiz,
an associate professor in the Department of Public Health at Universidad Panamericana in México

“The predictive
capacity of BIGH3
certainly warrants
further study.”
– Andric C. Perez-Ortiz, MD, MPH

City, Mexico, and research fellow, Department of
aqueous humor sample of approximately 1 µL was
Surgery, Massachusetts General Hospital, Boston,
collected in all eyes prior to any surgical intervenMassachusetts.
tion, and the cytokine levels in serum and aqueous
“The predictive capacity of BIGH3 certainly warhumor were quantified with cytometric-bead assays.
rants further study,” Perez-Ortiz said. “Especially
The 2 groups were similar in mean age (~ 63
its sensitivity and specificity and/or
years) and sex distribution, but the
predictive use as an early biomarker
average time since diabetes diagnosis
for DME development.”
was significantly longer in the DME
◗ Results of a study
Interest in exploring the potential
patients than in the controls. As would
analyzing cytokine
for TGF-β1, TGF-β2, and BIGH3 to
be expected, maximum central maculevels in the aqueous
serve as biomarkers for DME is based
lar thickness (CMT) also significantly
humor and serum
on understanding of their role in the
greater in the cases compared with
of patients with
pathogenesis of DR and DME. Perezcontrols. Among patients with DME,
nonproliferative
Ortiz explained that pericyte dropout
cystic changes and spongiform changes
diabetic retinopathy
and increased inflammation and actiwere the most common phenotypes
with and without
vation of proinflammatory transcripidentified on OCT.
diabetic macular
tion factors that induce monocyte and
The cytokine analyses showed that
edema support
macrophage infiltration occur early
the aqueous humor concentration of
further research
in the pathogenesis of these diabetic
TGF-β1 was significantly greater in the
investigating
eye diseases. Macrophages predomDME eyes compared with the controls,
transforming growth
inantly secrete TGF-β1 and TGF-β2
whereas the reverse relationship was
factor-β-induced
that induce apoptosis of retinal pigobserved in serum. TGF-β2 also was
Gene Human Clone 30
ment epithelial (RPE) and upregulapresent in a significantly higher con(BIGH3) as a potential
tion of the gene encoding for BIGH3.
centration in the aqueous humor of the
biomarker for DME.
BIGH3 is an extracellular matrix
cases compared with controls, but its
protein that can act in an autocrine
concentration in serum did not differ
or paracrine manner to induce apopsignificantly between the 2 groups.
tosis of RPE cells, pericytes, and retinal endothelial
Further analyses showed that the ratio of TGFcells in a time- and dose-dependent fashion. The
β1 in aqueous humor serum was disproportionately
presence of BIGH3 has been observed in the histoelevated in the DME cases compared with controls.
pathologic retinal section of a postmortem globe with
In addition, a significant positive correlation was
documented NPDR deposited predominantly around
found in the DME group between aqueous humor
retinal vessels and occasionally in choroidal vessels.
concentration and maximal CMT. The correlation
“Hence it has been hypothesized that monocyte/
between serum concentration and maximal central
macrophage-induced BIGH3 expression is an impormacular thickness was negative for TGF-β1 and positant progressive step in the pathophysiology of peritive for TGF-β2.
cyte loss,” Perez-Ortiz said.
The concentration of BIGH3 was significantly higher
in both serum and aqueous humor in the DME group
ST U DY DE SIGN
compared with controls. The ratio of BIGH3 concenThe study investigating levels of the TGF-β cytokines
tration in aqueous humor to serum was not signifiand BIGH3 in patients with NPDR included adults
cantly different comparing cases and controls, and
aged 18 years and older with type 2 diabetes melliit did not correlate with CMT or OCT subtypes in the
tus who were undergoing a surgical procedure (inieyes with DME. ■
tiation of intravitreal injection for DME patients and
cataract surgery for controls). It included 26 patients
with DME and 27 patients without DME. Patients
ANDRIC C. PEREZ-ORTIZ, MD, MPH
were excluded if they had systemic inflammatory
e: andric.perez-ortiz@yale.edu
disease or a history of any vitreous procedure. The
Perez-Ortiz has no relevant financial interests to disclose.
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Use with Contact Lenses
Advise patients that contact lenses should be removed prior to
administration of the emulsion. Lenses may be reinserted 15 minutes
following administration of XELPROS.
Use with Other Ophthalmic Drugs
Advise patients that if more than one topical ophthalmic drug is being
used, the drugs should be administered at least 5 minutes apart.
Rx Only
Distributed by: Sun Pharmaceutical Industries, Inc.
Cranbury, NJ 08512
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Leber hereditary optic neuropathy:
Outlining disease’s natural course
A new gene therapy for this patient population targets the ND4 gene mutation
By Lynda Charters; Reviewed by Nancy J. Newman, MD

THE DEVELOPER OF a gene therapy for

The investigators, led by Nancy J. Newman, MD,
KEY FINDINGS
pointed out that visual prognosis associated with
The key findings of the meta-analysis, which proLHON is generally poor, with most patients’ visual
vided an actual picture of the course of visual funcacuity worsening to at least 20/200. In addition, there
tion in these patients, were as follows. The classic
are few treatments for LHON, and
presentation of LHON in which paclinical trials are hampered because
tients with the m.11778G>A mutathere is little information about the
tion have a severe loss of vision with
natural history of vision loss and
rare or poor recovery from the nadir
◗ Patients with Leber
recovery. In light of this information
is true for most of the patients.
hereditary optic
gap, researchers conducted a metaAccording to the team of investineuropathy with a
analysis with the hope of expandgators, among the patients aged 15
mutation in the ND4
ing the body of information about
years and older, the percentage of
gene rarely recover
LHON with this mutation.
patients who experience meaningvisual function, but
Newman is from the departments of
ful visual recovery “likely occurs
a new therapy may
ophthalmology, neurology, and neuin less than 20% of patients, irrechange that.
rological surgery at the Emory School
spective of how recovery is defined,
of Medicine in Atlanta, Georgia.
and ultimate visual acuities of better than 20/200 are rare.”
RETROSPECTIVE STUDIES
Investigators were able to identify 12 retrospective
LOOKING TO THE FUTURE
studies and 3 prospective studies that, in total, proThe investigators noted the importance of future
prospective studies with enough genotypically homogeneous untreated patients with LHON.
The studies that would yield the best informaLeft eye (OS)
tion are those that the patients are stratified by age,
enrolled immediately upon becoming symptomatic,
Color photographs
and then followed regularly for a sufficiently long
centered on the optic discs
time during which they undergo consistent meashowed mild tortuosity of
sures of visual function with standard definitions
the retinal arterioles, mild
of visual improvement to clarify the natural order
pallor of the right optic
disc and subtle bilateral
of the disease.
optic disc elevation with
GenSight pointed out that the findings of the
hyperemic appearance, but
meta-analysis lend weight to the findings of the
no true disc edema.
trials in which LUMEVOQ was evaluated. ■
(Photo courtesy of Nancy J.

patients with Leber hereditary optic neuropathy
(LHON) caused by a mutation in the ND4 gene applied for European marketing authorization of the
therapy in September 2020. According to the company, GenSight,
LUMEVOQ (GS010; lenadogene nolparvovec) targets LHON by specifically targeting the ND4 mitochondrial gene mutation, which
is the most common cause of the
disease.
Newman
Investigators evaluated LUMEVOQ in the RESCUE and REVERSE trials. The 2
studies found that in 76% of the patients in the
RESCUE study and 71% of those in the REVERSE
study, there was a “rate of clinically meaningful
improvement from a nadir of at least 0.3 [logarithm of the minimum angle of resolution],” which
translates to at least 3 lines of Snellen visual acuity, GenSight reported.

Right eye (OD)

TAKE-HOME

Newman, MD)

These findings are especially important considering the nature of LHON, a genetic disease that
affects patients bilaterally. Spontaneous recovery
of LHON is rare in those with a mutation in the
ND4 gene. For patients who experience visual loss
when they are age 15 years or older, the percentage who have some visual recovery is only 11.3%,
according to a recent meta-analysis published in
the Journal of Neuro-Ophthalmology.1
The challenge for physicians has been to estimate the rate of visual recovery given the small
numbers of affected patients, which usually ranges
from about 800 to 1200 new cases annually in the
United States and Europe.

vided visual function information on 695 patients
with LHON caused by the m.11778G>A mutation.
Of these patients, the investigators found that “100
(14.4%) … were reported to have ‘recovered’ some
vision, although definitions of ‘recovery’ varied
among studies.”
When they considered the age at which the vision
loss began and those who were at least 15 years
of age, the investigators noted “meaningful visual
recovery occurred in 23 of 204 (11.3%) patients. A
younger age at onset, especially less than 12 years,
portends a better visual prognosis and a different natural history of visual loss progression and
recovery than in adults.”

REFERENCE
1. Newman NJ, Carelli V, Taiel M, Yu-Wai-Man P. Visual
outcomes in Leber hereditary optic neuropathy patients
with the m.11778G>A (MTND4) mitochondrial DNA
mutation. J Neuroophthalmol. 2020. doi:10.1097/
WNO.0000000000001045
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*In some patients with continued daily use. One drop in each eye, twice daily (approximately 12 hours apart).3
†
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multicenter,double-masked,vehicle-controlledstudies(N=2133).Patientsweredosedtwicedaily.Useofartificialtearswasnotallowedduringthestudies.Thestudy
endpointsincludedassessmentofsigns(basedonInferiorfluoresceinCornealStainingScore[ICSS]onascaleof0to4)andsymptoms(basedonpatient-reported
Eye Dryness Score [EDS] on a visual analogue scale of 0 to 100).3
A larger reduction in EDS favoring Xiidra was observed in all studies at day 42 and day 84. Xiidra reduced symptoms of eye dryness at 2 weeks (based on EDS) compared
to vehicle in 2 out of 4 clinical trials. Effects on signs of dry eye disease ICSS (on a scale from 0-4; 0=no staining; 4=coalescent) was recorded at each study visit. At day 84,
a larger reduction in inferior corneal staining favoring Xiidra was observed in 3 of the 4 studies.3
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Where to start when treating OSD patients
Pearls offer a starting point for surgeons considering adding option to their practices
XIIDRA® (lifitegrast ophthalmic solution), for topical ophthalmic use
Initial U.S. Approval: 2016
BRIEF SUMMARY: Please see package insert for full prescribing
information.
1 INDICATIONS AND USAGE
Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treatment of the signs and symptoms of dry eye disease (DED).
4 CONTRAINDICATIONS
Xiidra is contraindicated in patients with known hypersensitivity to
lifitegrast or to any of the other ingredients in the formulation [see
Adverse Reactions (6.2)].
6 ADVERSE REACTIONS
The following serious adverse reactions are described elsewhere in
the labeling:
• Hypersensitivity [see Contraindications (4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another drug and
may not reflect the rates observed in practice.
In five clinical trials of DED conducted with lifitegrast ophthalmic
solution, 1401 patients received at least one dose of lifitegrast (1287 of
which received lifitegrast 5%). The majority of patients (84%) had
less than or equal to 3 months of treatment exposure. One hundredseventy patients were exposed to lifitegrast for approximately
12 months. The majority of the treated patients were female (77%).
The most common adverse reactions reported in 5%-25% of patients
were instillation-site irritation, dysgeusia, and reduced visual acuity.
Other adverse reactions reported in 1%-5% of the patients were
blurred vision, conjunctival hyperemia, eye irritation, headache,
increased lacrimation, eye discharge, eye discomfort, eye pruritus,
and sinusitis.
6.2 Postmarketing Experience
The following adverse reactions have been identified during postapproval use of Xiidra. 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.
Rare serious cases of hypersensitivity, including anaphylactic reaction, bronchospasm, respiratory distress, pharyngeal edema, swollen
tongue, urticaria, allergic conjunctivitis, dyspnea, angioedema, and
allergic dermatitis have been reported. Eye swelling and rash have
also been reported [see Contraindications (4)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on Xiidra use in pregnant women to
inform any drug-associated risks. Intravenous (IV) administration of

lifitegrast to pregnant rats, from premating through gestation day 17,
did not produce teratogenicity at clinically relevant systemic exposures. Intravenous administration of lifitegrast to pregnant rabbits
during organogenesis produced an increased incidence of omphalocele at the lowest dose tested, 3 mg/kg/day (400-fold the human
plasma exposure at the recommended human ophthalmic dose
[RHOD], based on the area under the curve [AUC] level). Since
human systemic exposure to lifitegrast following ocular administration of Xiidra at the RHOD is low, the applicability of animal findings
to the risk of Xiidra use in humans during pregnancy is unclear [see
Clinical Pharmacology (12.3) in the full prescribing information].
Data
Animal Data
Lifitegrast administered daily by IV injection to rats, from premating
through gestation day 17, caused an increase in mean pre-implantation
loss and an increased incidence of several minor skeletal anomalies
at 30 mg/kg/day, representing 5,400-fold the human plasma exposure at the RHOD of Xiidra, based on AUC. No teratogenicity was
observed in the rat at 10 mg/kg/day (460-fold the human plasma
exposure at the RHOD, based on AUC). In the rabbit, an increased
incidence of omphalocele was observed at the lowest dose tested,
3 mg/kg/day (400-fold the human plasma exposure at the RHOD,
based on AUC), when administered by IV injection daily from gestation days 7 through 19. A fetal no observed adverse effect level
(NOAEL) was not identified in the rabbit.
8.2 Lactation
Risk Summary
There are no data on the presence of lifitegrast in human milk, the
effects on the breastfed infant, or the effects on milk production.
However, systemic exposure to lifitegrast from ocular administration
is low [see Clinical Pharmacology (12.3) in the full prescribing information]. The developmental and health benefits of breastfeeding
should be considered, along with the mother’s clinical need for Xiidra
and any potential adverse effects on the breastfed child from Xiidra.
8.4 Pediatric Use
Safety and efficacy in pediatric patients below the age of 17 years
have not been established.
8.5 Geriatric Use
No overall differences in safety or effectiveness have been observed
between elderly and younger adult patients.
Distributed by:
Novartis Pharmaceuticals Corporation
One Health Plaza
East Hanover, NJ 07936
T2020-87

By Cynthia Matossian,
MD, FACS, ABES; Special to
Ophthalmology Times®

AT IN-PERSON CONFERENCES (back when we did such
things) colleagues would approach
me all the time to say that, while
they agree that ocular surface disease (OSD) is important, they just
don’t know how to start integrating
it into their busy surgical practices.
There are a number of diagnostic
and treatment protocols available,
including DEWS II,1 the CEDARS/
ASPENS dry eye protocol,2 and the
ASCRS Cornea Clinical Committee’s
algorithm.3
The ASCRS algorithm is particularly helpful for surgeons, as it focuses
on OSD in the perioperative setting.
To simplify the advice already available in these protocols, I would advise
starting with performing a better diagnosis in 3 simple steps:
> Start routinely giving patients a symptom questionnaire such as the ASCRS
modified SPEED II preoperative questionnaire.3 Staff can administer and
score this 1-page questionnaire. Simply
looking at the scores for every patient
will provide great insights about the
breadth of the problem, even if you
do nothing about it at first.
> Instead of starting your slit lamp
exam at the lens, focus a few millimeters before the lens to examine
the eyelid margin, lashes, and meibomian gland orifices. Stain with 2
vital dyes: Lissamine green for the
lid margin, conjunctiva and cornea;
and fluorescein for the cornea. Using
these dyes is quick and inexpensive.
> Add 1 diagnostic tool at a time.

A great one to start with is dynamic
meibomian imaging (LipiView or LipiScan, Johnson & Johnson Vision). Not
only does it provide actionable clinical information about the meibomian
gland structure, but the images also
help educate the patient about MGD.
Before acquiring treatment technology, minimize the risk and ramp-up
time by simply keeping a list of patients
Continues on page 34 : OSD patients
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What practices need
in employee handbook
Without 6 key items, physicians could risk their business
By Carol Gibbons, BSN, RN, NHA

MANY HEALTH CARE businesses have an
employee handbook, or employee policy handout,
but fail to update them on a regular basis. Here are
some items you should be sure to include:
SOCIAL MEDIA: Do you have a social media policy?
You can prohibit the use of social media in the work
area on business time and on company computers.
AT-WILL EMPLOYMENT: If your state has an at-will
employment law, you should also have a statement
that the handbook cannot be considered a contract
and that you have the right to make changes in an
employee’s status whenever you feel necessary.
DISCIPLINARY PROCEDURES: Do you have a huge list
of things employees might do that would result in
disciplinary action? You might want to review that
process and delete the list. You can add a statement
about honesty, ethics, respect and attributes expected.
HARASSMENT: Do you have a policy that says harass-

ment should be reported to the manager or supervisor? Just keep in mind that the manager/supervisor could be the person harassing the employee.
You might want the employee to have the option of
reporting to any manager. They need a way to report.
BENEFITS: Have you reviewed your benefits to make
sure they comply with federal and state laws?
LEAVE AND PERSONAL TIME OFF (PTO): Does your handbook explain specifically how these will be calculated? Whether you choose vacation and sick leave
in your business or PTO, you need to document how
they will be calculated and when the employee will
be eligible for these benefits. ■
Gibbons is a health care business consultant.

FROM THE
PAGES OF

OSD PATIENTS
( Continued from page 32 )
with MGD who would benefit from treatment.
Other diagnostic tools to consider include MMP-9
testing (InflammaDry, Quidel) to indicate whether
an immunomodulator drop is needed (or being used
compliantly, if already prescribed) and osmolarity
testing (TearLab). Each of these tests adds about
2 minutes of technician time.
In addition to contributing to patient care and
better surgical outcomes, these steps also resonate well with patients and make your practice
stand out. ■
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e: cmatossian@matossianeye.com
Cynthia Matossian, MD, FACS, advises on how ophthalmologists can start performing
a better diagnosis of ocular surface disease in 3 simple steps.
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Treating vitreous opacities
with YAG laser vitreolysis
Study evaluates the impact of surgical procedure on visual outcomes in patients
By Michelle Dalton, ELS; Reviewed by Netan Choudhry, MD, FRCSC

Y

AG laser vitreolysis is a less-invasive
option than pars plana vitrectomy for
patients who are affected by vitreous
opacities (floaters), according to Netan
Choudhry, MD, FRCSC, of Vitreous Retina Macula Specialists of Toronto. Although floaters are typically clinically
inconsequential, a small subset of patients have
debilitating symptoms that interfere with their
vision and require treatment.1
During the American Society of Retina Specialists
virtual annual meeting, co-author Collier Jiang, MD,
University of Calgary Department of Ophthalmology,
presented outcomes from the VOYAGE study evaluating the impact the surgical procedure has on visual
outcomes and on optical coherence tomography (OCT)
imaging in patients with symptomatic vitreous floaters. As background, Jiang said few publications exist
on the treatment since it is so new, and those that
have been published have shown varying degrees
of visual function improvement after the procedure.
“Up to this point, we really haven’t had an objective way of evaluating the opacity, what it looks like,
where is it, what is it doing?” Choudhry said. “And
then what is the end point for treatment?”
ST U DY DE SIGN A N D R E SU LT S
In the VOYAGE study, 35 patients (mean age 59; 43%
female) with symptomatic floaters (n=40 eyes) were
treated with YAG laser vitreolysis. All patients had
a dilated eye examination to confirm the floaters as
well as pre- and post-treatment ultra-widefield imaging. Best corrected visual acuity (BCVA) was measured and swept-source OCT was conducted prior to
and after treatment. Jiang noted 5 patients received
bilateral YAG laser vitreolysis due to symptomatic
vitreous floaters in both eyes.
All treatments were performed by a single surgeon
using the Ultra Q Reflex Laser (Ellex) after dilation
and anesthesia, using a single mid-vitreous contact
lens that was applied to the cornea using GenTeal
ointment (Alcon).
“The energy level was initially set for 5 mJ and
titrated up to a maximum of 20 mJ to achieve plasma
formation with the creation of bubbles and opacity
destruction,” Jiang said.
Patients were re-treated if they reported ongoing
symptoms during follow-up; 37% of eyes required

a second treatment and 35% required a third treatment to resolve symptoms.
Overall, patients experienced an improvement
in mean BCVA after the first YAG treatment compared with baseline (0.14 ±0.20 logMAR units vs
0.11 ±0.20 logMAR units, respectively), however
BCVA was not significantly different after the second and third treatments compared with baseline.
Furthermore, just over half of the patients (55%)
reported an improvement in their symptoms after
their final YAG treatment, Jiang said.
“Overall, this study showed a significant improvement in mean BCVA after the first YAG laser vitreolysis treatment compared to baseline,” he said.
“Ninety percent of patients reported resolution of
their symptomatic visual disturbance after the final
treatment session. There were no retinal detachments or retinal tears.”
IM AGING FLOATERS
IN CLINICA L PR ACTICE
The VOYAGE study “used a variety of novel imaging techniques to quantify and follow changes in the
vitreous opacities,” Jiang said, adding that scanning
laser ophthalmoscopy and dynamic OCT visualization were particularly useful tools. For example, he
said by increasing the gain by 55% to 75% from
an unaltered swept-source OCT scan, clinicians are
able to view the opacities that were previously unable to be imaged.
Furthermore, “dynamic OCT imaging can capture
the movement of the patient’s vitreous in real time
and help localize vitreous opacities during treatment,” he said.
The VOYAGE study used swept-source OCT, which
provided the clinicians with a greater field of view.
“OCT can provide useful information,” Jiang said.
“When the depth is increased to 6 mm, we can
identify some vitreous opacities that may have been
missed with the standard 3 mm depth.”
Carl Regillo, MD, FACS, Wills Eye Hospital, led the
paper discussion, and noted that about two-thirds
of patients needed re-treatments.
“Why aren’t we doing this across the board? Most
vitreoretinal surgeons are not doing YAG vitreolysis.
Is it time consuming? Is it challenging?” he asked.
“These procedures can take some time, probably 10 to 15 minutes,” Choudhry said. “The rea-

Swept-source OCT of a 54-year-old male with persistent
floaters. The hyperreflective collection above the macula
represents the vitreous with collapsed collagen. (Photo
courtesy of Netan Choudhry, MD, FRCSC)

son that it was broken up into, on average, 2 sessions, was because after a certain amount of power
was administered to the eye, there was a risk of an
increase in IOP. We wanted to limit all complications or [adverse] effects.”
Choudhry elaborated on the unique imaging used,
noting that swept-source OCT was vital to “identify
the opacities that the patients were complaining about
and then titrate the treatment to the end point of
the disappearance of those opacities, to know that
we’ve hit an end point for the therapy.”
In terms of clinical practice implementation and
patient selection, Choudhry noted that clinicians
cannot forget that not every patient who has floaters needs treatment.
“I have been doing [YAG vitreolysis] for the past
year-and-a-half successfully in the patients [who]
really need it,” he said. “Of course, in the world of
optics, the definitive result will always be with the
complete clearing of the vitreous, but if we can avoid
vitrectomy and the small risk of complication from
vitrectomy in those patients [who] are good for this
procedure, then why not?”
Choudhry did note, however, that vitrectomy is
the first and only option for certain opacities of the
amorphous variety or multiple diffuse floaters. ■
REFERENCE
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FDA-APPROVED TREATMENT FOR THYROID EYE DISEASE
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TEPEZZA is indicated for the treatment of Thyroid Eye Disease.
IMPORTANT SAFETY INFORMATION
Warnings and Precautions
Infusion Reactions: TEPEZZA may cause infusion reactions. Infusion reactions have
been reported in approximately 4% of patients treated with TEPEZZA. Reported infusion
reactions have usually been mild or moderate in severity. Signs and symptoms may include
transient increases in blood pressure, feeling hot, tachycardia, dyspnea, headache, and
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subsequent infusions at a slower infusion rate.
Preexisting Inflammatory Bowel Disease: TEPEZZA may cause an exacerbation of
preexisting inflammatory bowel disease (IBD). Monitor patients with IBD for flare of
disease. If IBD exacerbation is suspected, consider discontinuation of TEPEZZA.
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Table 1. Adverse Reactions Occurring in 5% or More of
Patients Treated with TEPEZZA and Greater Incidence
than Placebo

teprotumumab, was the maternal no observed adverse
effect level (NOAEL).
Based on mechanism of action inhibiting IGF-1R,
postnatal exposure to teprotumumab may cause harm.
Adverse
TEPEZZA
Placebo
Reactions
N=84
N=86
Lactation
N (%)
N (%)
Risk Summary
Muscle spasms
21 (25%)
6 (7%)
There is no information regarding the presence of
For injection, for intravenous use
Nausea
14 (17%)
8 (9%)
TEPEZZA in human milk, the effects on the breastfed
Alopecia
11 (13%)
7 (8%)
infant or the effects on milk production.
Brief Summary - Please see the TEPEZZA package
Diarrhea
10 (12%)
7 (8%)
Females and Males of Reproductive Potential
insert for full prescribing information.
Fatiguea
10 (12%)
6 (7%)
Contraception
Hyperglycemiab
8 (10%)
1 (1%)
Females
INDICATIONS AND USAGE
Hearing impairmentc
8 (10%)
0
Based on its mechanism of action inhibiting IGF-1R,
Dysgeusia
7 (8%)
0
TEPEZZA is indicated for the treatment of
TEPEZZA may cause fetal harm when administered to
Headache
7 (8%)
6 (7%)
Thyroid Eye Disease.
a pregnant woman (see Use in Specific Populations).
Dry skin
7 (8%)
0
Advise females of reproductive potential to use effective
WARNINGS AND PRECAUTIONS
contraception prior to initiation, during treatment with
Infusion Reactions
a - Fatigue includes asthenia
TEPEZZA and for 6 months after the last dose of TEPEZZA.
TEPEZZA may cause infusion reactions. Infusion reactions b - Hyperglycemia includes blood glucose increase
Pediatric Use
have been reported in approximately 4% of patients treated c - Hearing impairment (includes deafness, eustachian
tube dysfunction, hyperacusis, hypoacusis and autophony) Safety and effectiveness have not been established in
with TEPEZZA. Signs and symptoms of infusion-related
pediatric patients.
reactions include transient increases in blood pressure,
feeling hot, tachycardia, dyspnea, headache and muscular Immunogenicity
Geriatric Use
pain. Infusion reactions may occur during any of the infusions As with all therapeutic proteins, there is potential for
or within 1.5 hours after an infusion. Reported infusion
immunogenicity. The detection of antibody formation is highly Of the 171 patients in the two randomized trials, 15%
were 65 years of age or older; the number of patients
reactions are usually mild or moderate in severity and can
dependent on the sensitivity and specificity of the assay.
65 years or older was similar between treatment groups.
usually be successfully managed with corticosteroids and
No overall differences in efficacy or safety were observed
In
a
placebo-controlled
study
with
TEPEZZA,
1
of
42
antihistamines. In patients who experience an infusion
between patients 65 years or older and younger patients
reaction, consideration should be given to pre-medicating patients treated with placebo had detectable levels of
(less than 65 years of age).
antidrug
antibodies
in
serum.
In
the
same
study,
none
with an antihistamine, antipyretic, corticosteroid and/
of the 41 patients treated with TEPEZZA had detectable
or administering all subsequent infusions at a slower
levels of antidrug antibodies in serum.
OVERDOSAGE
infusion rate.
No information is available for patients who have received
Exacerbation of Preexisting Inflammatory Bowel Disease
an overdosage.
USE IN SPECIFIC POPULATIONS
TEPEZZA may cause an exacerbation of preexisting
Pregnancy
inflammatory bowel disease (IBD). Monitor patients with
PATIENT COUNSELING INFORMATION
IBD for flare of disease. If IBD exacerbation is suspected, Risk Summary
Embryo-Fetal Toxicity
consider discontinuation of TEPEZZA.
Based on findings in animals and its mechanism of action
Advise females of reproductive potential that TEPEZZA
inhibiting insulin-like growth factor-1 receptor (IGF-1R),
Hyperglycemia
can cause harm to a fetus and to inform their healthcare
Hyperglycemia or increased blood glucose may occur in TEPEZZA may cause fetal harm when administered to a provider of a known or suspected pregnancy.
pregnant
woman.
Adequate
and
well-controlled
studies
patients treated with TEPEZZA. In clinical trials, 10% of
Educate and counsel females of reproductive potential
patients (two-thirds of whom had preexisting diabetes or with TEPEZZA have not been conducted in pregnant
about the need to use effective contraception prior
women.
There
is
insufficient
data
with
TEPEZZA
use
in
impaired glucose tolerance) experienced hyperglycemia.
to initiation, during treatment with TEPEZZA and for
pregnant
women
to
inform
any
drug
associated
risks
for
Hyperglycemic events should be controlled with
6 months after the last dose of TEPEZZA.
adverse
developmental
outcomes.
In
utero
teprotumumab
medications for glycemic control, if necessary.
exposure in cynomolgus monkeys dosed once weekly
Infusion-Related Reactions
Monitor patients for elevated blood glucose and symptoms with teprotumumab throughout pregnancy resulted in
of hyperglycemia while on treatment with TEPEZZA.
Advise patients that TEPEZZA may cause infusion
external and skeletal abnormalities. Teprotumumab
Patients with preexisting diabetes should be under
exposure may lead to an increase in fetal loss [see Data]. reactions that can occur at any time. Instruct patients to
appropriate glycemic control before receiving TEPEZZA.
recognize the signs and symptoms of infusion reaction
Therefore, TEPEZZA should not be used in pregnancy,
and to contact their healthcare provider immediately for
and appropriate forms of contraception should be
implemented prior to initiation, during treatment and for
signs or symptoms of potential infusion-related reactions.
ADVERSE REACTIONS
The following clinically significant adverse reactions are 6 months following the last dose of TEPEZZA.
Exacerbation of Inflammatory Bowel Disease
If the patient becomes pregnant during treatment,
described elsewhere in the labeling:
Advise patients on the risk of inflammatory bowel disease
• Infusion Reactions [see Warnings and Precautions] TEPEZZA should be discontinued and the patient advised (IBD) and to seek medical advice immediately if they
of the potential risk to the fetus.
experience diarrhea, with or without blood or rectal
• Exacerbation of Inflammatory Bowel Disease
The background rate of major birth defects and miscarriage bleeding, associated with abdominal pain or cramping/
[see Warnings and Precautions]
is unknown for the indicated population. In the U.S.
colic, urgency, tenesmus or incontinence.
• Hyperglycemia [see Warnings and Precautions]
general population, the estimated background risks of
major birth defects and miscarriage in clinically recognized Hyperglycemia
Clinical Trials Experience
pregnancies are 2-4% and 15-20%, respectively.
Advise patients on the risk of hyperglycemia and,
Because clinical trials are conducted under widely varying
if diabetic, discuss with healthcare provider to
Data
conditions, adverse reaction rates observed in the clinical
adjust glycemic control medications as appropriate.
trials of a drug cannot be directly compared to rates in the Animal Data
Encourage compliance with glycemic control.
clinical trials of another drug and may not reflect the rates In an abridged pilot embryofetal development study, seven
observed in practice.
pregnant cynomolgus monkeys were dosed intravenously Manufactured by:
Horizon Therapeutics Ireland DAC
The safety of TEPEZZA was evaluated in two randomized, at one dose level of teprotumumab, 75 mg/kg (2.8-fold
Dublin, Ireland
the
maximum
recommended
human
dose
[MRHD]
based
double-masked, placebo-controlled clinical studies
on AUC) once weekly from gestation day 20 through the U.S. License No. 2022
(Study 1 [NCT:01868997] and Study 2 [NCT:03298867])
end of gestation. The incidence of abortion was higher for Distributed by:
consisting of 170 patients with Thyroid Eye Disease (84
the teprotumumab treated group compared to the control
received TEPEZZA and 86 received placebo). Patients
Horizon Therapeutics USA, Inc.
were treated with TEPEZZA (10 mg/kg for first infusion and group. Teprotumumab caused decreased fetal growth
Lake Forest, IL 60045
during pregnancy, decreased fetal size and weight at
20 mg/kg for the remaining 7 infusions) or placebo given
caesarean
section,
decreased
placental
weight
and
size,
as an intravenous infusion every 3 weeks for a total of 8
TEPEZZA and the HORIZON logo are trademarks owned
and decreased amniotic fluid volume. Multiple external
infusions. The majority of patients completed 8 infusions
by or licensed to Horizon.
(89% of TEPEZZA patients and 93% of placebo patients). and skeletal abnormalities were observed in each
exposed fetus, including: misshapen cranium, closely set © 2020 Horizon Therapeutics plc L-TEP-00018 03/20
The most common adverse reactions (≥5%) that occurred eyes, micrognathia, pointing and narrowing of the nose,
at greater incidence in the TEPEZZA group than in the
and ossification abnormalities of skull bones, sternebrae,
control group during the treatment period of Studies 1
carpals, tarsals and teeth. The test dose, 75 mg/kg of
and 2 are summarized in Table 1.
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Micro vacuum pick for vitreoretinal
surgery may be a better mousetrap
Device offers surgeons another option to forceps for use during procedures
By Lynda Charters; Reviewed by Carl Awh, MD

A NEW DEVICE for peeling internal limiting membranes (ILMs) and epiretinal membranes
(ERMs) provides vitreoretinal surgeons an alternative tool to forceps for use during vitreoretinal
surgeries.
During the American Academy
of Ophthalmology’s virtual 2020
annual meeting, Carl Awh, MD,
highlighted the device. (MicroVacuum Pick (MVP), Katalyst
Surgical).
Awh designed the device, which
Awh
can be used to create a membrane
edge, secure the membrane, peel it from the retina,
and remove it without removing the instrument
from the eye; fluid-air exchange can also be performed when needed.
With all of these capabilities, the number of
instrument exchanges decreases, its use may eliminate the need for forceps and scrapers, and it may
even cause less trauma to the macula. According
to Awh, the device is available with 23-, 25- and
27-gauge shafts.

Micro-Vacuum Pick (MVP)
(Katalyst Surgical).
(Image courtesy of Carl Awh, MD.)

“The MVP is a multi-function device with active
aspiration controlled by a foot pedal, using the
active extrusion function of a vitrectomy machine,”
said Awh, who is in private practice at Tennessee
Retina in Nashville, Tennessee.

In only 10 of the 100 cases, an instrument exchange
was needed to wipe a fragment of a membrane that
clogged the port of the device. Awh noted that no
iatrogenic retinal breaks or other complications
were observed.

“The MVP is a multi-function device with active
aspiration controlled by a foot pedal, using the
active extrusion function of a vitrectomy machine.”
– Carl Awh, MD
At the distal end of the MVP is smooth primary
Based on the device’s performance, Awh highspatula that is designed to lift membranes but not
lighted its advantages.
shred them. The spatula shields the retina from
“I find the MVP to be more stable device and
the vacuum port, which is located
less fatiguing, in that there is no
much closer to the tip than the port
need to activate forceps with my
of a vitrectomy cutter.
hand,” he said.
The device is small enough to
Awh said the device reduces or
◗ A newly designed
create vacuum holding force but is
eliminates the need to remove and
device can be used to
sufficiently large enough to allow
wipe forceps.
create a membrane
pieces of membranes to be aspirated
“The teasing action used to peel
edge, secure the
out of the eye through the lumen
the membranes may transmit less
membrane, peel it
of the MVP.
stress to the macula than when peelfrom the retina, and
Two micropicks, one on each side
ing the membranes with forceps,”
remove it without
of the tip, can be used to create an
he explained.
having to remove
edge or flap in the membranes, and
An expected disadvantage is the
the device from the
importantly, this is done with minineed for the surgeon to learn new
patient’s eye.
mal risk of damaging the underlytechniques with a new device, paring retina.
ticularly the use of the micropicks to
Awh showed surgical videos of
create the initial membrane flap or
the MVP in cases of epiretinal membrane, macuedge. Also, the MVP may be less effective for peellar hole, and traction retinal detachment. He used
ing very thick or rigid membranes, he explained.
the MVP to perform the fluid-air exchange in the
macular hole case, eliminating the need for a sepCONCLUSION
arate extrusion cannula.
A retrospective outcomes analysis is underway in
which the 6-month postoperative outcomes using
PERFORMANCE
forceps are being compared with the 6-month outAwh has used the MVP in more than 100 cases, the
comes using the MVP following peeling of ILMs
majority of which were performed to treat ERMs
and ERMs. ■
or macular holes.
However, he has also used the MVP for more
complicated cases such as diabetic traction detachment, myopic retinal detachment, and proliferative
CARL AWH, MD
vitreoretinopathy retinal detachment. The 25-gauge
e: carlawh@gmail.com
model was used in most cases; 3 cases each were
Dr. Awh is a consultant to and owns stock in Katalyst Surgical. Patents are pending for
performed using the 23- and 27-gauge models.
this device
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Dietary supplement can improve
measurable visual outcomes
Higher levels of 3 macular pigments minimize risk of age-related disease
By Lisa Stewart, PhD; Reviewed by John M. Nolan, PhD

A

t least 700 carotenoids are found in
nature. About 50 are included in a
typical human diet, 15–16 of which
make their way to the circulatory system, but remarkably only 3 are found
in the eye, where they are highly concentrated at the macula.
These yellow macular pigments—lutein, zeaxanthin and meso-zeaxanthin—have powerful antioxidant properties and play essential roles in filtering
high-energy, short-wavelength blue light and in minimizing the oxidative stress that is
known to be a significant factor in
age-related eye disease.
John M. Nolan, PhD, has spent 20
years researching the macular pigments–measuring them and monitoring their effects on health. He
Nolan
says that “the general population is
highly deficient in these; even the healthiest person
you know is deficient. Nobody is eating enough.” A
deficiency in macular pigments has a real and tangible impact on day-to-day quality of life in terms of
vision and cognitive function.
CAROTENOIDS AND VISION
Everybody who works in eye care is aware that visual acuity does not describe the whole of visual
performance, which is multifaceted and also incorporates aspects of processing speed, contrast sensitivity, glare, and visual adaptation.
Nolan’s European CREST trials, supported by a
European Research Council Starting Grant, demonstrated that each of these individual visual functions
is significantly improved by enriching the macular
pigments by means of an oral supplement, not only
in patients with early age-related macular degeneration but also in healthy study participants.1,2
Blue light is a problem for visual performance
and increasing its filtration—by increasing macular
pigment—reduces visual discomfort and glare disability and improves photostress recovery. Another
important aspect of vision is the speed of visual processing, which is strongly modifiable by increasing
macular pigment.
For every 0.1 increase in macular pigment optical
density, roughly 1 millisecond of reaction time can
be gained.3 Increased contrast sensitivity can hugely

improve a patient’s quality of life and how they feel
about their vision. A patient with a medium or high
level of macular pigments can develop macular degeneration, but nutrition can counterbalance genetic factors and optimize their individual disease trajectory.

individuals who had high levels of pigment outperformed everybody else in all measures of cognitive
abilities.5 Interventional trials found that memory
and cognition in healthy patients improved on supplementation with the 3 macular pigments.

ME ASUR ING M ACUL A R PIGMEN TS
It is important to measure the concentration of macular pigment in the eye itself because retinal levels
correlate only weakly with levels in the blood; availability of the fat-soluble carotenoids at their target tissue depends on a patient’s body mass index amongst
other factors. Until fairly recently, it had been possible to quantify retinal concentrations using psychophysical methods only, which are known to be
highly subjective and variable and also have the disadvantage of measuring at only 1 point in the eye.
Nolan has worked with Heidelberg Engineering
to develop an experimental software add-on to the
Spectralis system, which uses a dual-wavelength autofluorescence system to measure the “optical volume”
of the macular pigments.4 They have developed and
validated macular pigment optical volume (MPOV)
as an arbitrary unit that provides a measure of the
concentration of the pigments within every pixel of
the image, across the entire macula, thus allowing
the distribution of the pigments to be mapped. It is
now possible to examine a patient and compare their
MPOV with that of the general population average in
terms of low or high levels of pigment. C A R O T ENOIDS AND
COGNITIVE FUNCTION
Nolan’s current research interest is dementia and
cognitive function. It has become clear that the levels of macular pigment measured in the eye correlate with their levels in the brain; it has been demonstrated further that these levels correlate directly
with cognitive function.
The population of individuals with Alzheimer’s
disease is the most deficient Nolan has encountered
and he is currently conducting an interventional study
in these patients. This would not have been possible previously, as people with this dementia are not
able to cooperate with psychophysical testing. The
Spectralis system makes it possible to quickly and
simply measure their macular pigment.
A cross-sectional observation study with 4000 participants in the Republic of Ireland demonstrated that

SUPPLEMENTATION
It is possible in principle to improve one’s levels of
macular pigment by eating significant portions of
plants such as spinach, kale and corn. Good nutrition is a baseline and the first step Nolan takes with
his trial patients is to optimize their nutritional profile via diet.
A cost–benefit analysis that Nolan published in
the Irish Medical Times showed clearly that across
a 5-year period, in the population of the Republic of
Ireland, using these supplements as standard could
save over 250 million Euros from the health budget. ■
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2021

N E W New
H O Horizons
R I Z O N Forum
S FORUM
Join us for the10th annual New Horizons Forum – this year a virtual event – dedicated
to speeding the development of new therapies and diagnostics for glaucoma patients.

George A. Cioffi, MD, Keynote Speaker
Edward S. Harkness Chairman and Ophthalmologist-in-Chief of the Department of Ophthalmology,
New York-Presbyterian Hospital, Columbia University Medical Center

COMPLIMENTARY REGISTRATION:

Register today at glaucoma360-2021.org
Apply to be a presenting company at www.glaucoma360.org
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BILLING SERVICES

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

OPHTHALMOLOGISTS
read this space.
Make sure your ad is here
next issue instead!
JOANNA SHIPPOLI

Advertising
(440) 891-2615
jshippoli@mjhlifesciences.com

“You’re focused on your patients, we’re focused on you”
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America’s leading ophthalmology billers for over twenty
years and counting!
100% onshore, full-service medical billing by certified
ophthalmology technicians and coders
Proficiency in 35+practice management and erm systems
Long-standing relationships with insurance companies
Executive consultants of the AAO
Credentialing services
Practice consulting and forensic billing services to
maximize office efficiencies and increase revenues
Offices in New York and Florida
Telehealth and MIPS expertise to maintain
practice profitability.

WE ARE IN THIS TOGETHER
Call or e-mail today for a FREE PRACTICE ANALYSIS
O: 516-922-9571 • C: 516-830-1500 • info@pmbiller.com • www.pmbiller.com

Reach your target audience.

Our audience.
Contact me today to place your ad.

Joanna Shippoli
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SPACE TO SHARE

Ophthalmologist to share offices with
long-established ophthalmologist in
Danbury, CT 06811. OCT,
Zeiss Fieldmaster etc

Recruitment
Advertising Can
Work For You!

$1850/mo

or adjoining office without equipment:

Reach highly-targeted, market-specific
business professionals, industry experts and
prospects by placing your ad here!

$1650/mo

mehrimd@aol.com
203-545-3539 or 203-748-2020

ADVERTISE TODAY!
Reach highly-targeted, market-specific business professionals,
industry experts and prospects by placing your ad here!

CAREERS
SOUTH DAKOTA

Sanford Eye Center is seeking a BC/BE Ophthalmologist to add to its current group of 5
ophthalmologists and 3 optometrists, with one physician focusing on pediatric patients.
 Ideal candidate would be a comprehensive ophthalmologist with fellowship training in glaucoma
 Call is 1:5

Reach your target audience.

Our audience.
Contact me today to place your ad.

Joanna Shippoli
(440) 891-2615
jshippoli@mjhlifesciences.com

 Work 4.5 days per week
 Competitive compensation and comprehensive benefit package
 Excellent retention incentive & relocation allowance
Sioux Falls is one of the fastest growing areas in the Midwest. As the largest city in the state, it
balances an excellent quality of life and strong economy with a safe, clean living environment. The
cost of living is competitive and South Dakota has no state income tax. Sioux Falls offers amenities
of a community twice its size such as fine dining, shopping, arts, sports and nightlife.
Check us out at practice.sanfordhealth.org

For More Information Contact: Deb Salava, Sanford Physician Recruitment at
(605) 328-6993 or (866) 312-3907 or email: debra.salava@sanfordhealth.org
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TEXAS

THE UNIVERSITY OF TEXAS SOUTHWESTERN
MEDICAL CENTER DEPARTMENT OF OPHTHALMOLOGY
HAS THE FOLLOWING POSITIONS AVAILABLE:

»
»
»

Neuro-Ophthalmologist – as Assistant Professor,
Associate Professor or Professor level
Comprehensive Ophthalmologist –
Dallas, Texas – as Assistant Professor,
Associate Professor, or Professor level

Uveitis Ophthalmologist – as Assistant Professor,
Associate Professor, or Professor level

»

»

Ocular Oncology Ophthalmologist-Singular
or Combined Interest Faculty Position – as
Assistant Professor, Associate Professor, or
Professor level

Pediatric Ophthalmologist – as Assistant
Professor, Associate Professor, or Professor level

Interested candidates should send their CV
and cover letter to the address below:
Dr. James P. McCulley
Professor and Chairman - Department of Ophthalmology UT
Southwestern Medical Center
5323 Harry Hines Blvd. MC 9057
Dallas, TX 75390-9057
Email: stewart.king@utsouthwestern.edu
For more than 40 years, the Department of Ophthalmology at
UT Southwestern Medical Center has received national and
international acclaim for its clinical practice and patient care,
research and physician training.

surgery, glaucoma, macular degeneration, neuro-ophthalmology, ocular pathology, oculoplastic and orbital surgery, oncology, adult strabismus, retinal and vitreous disorders, and
pediatric ophthalmology.

The Department of Ophthalmology offers the most comprehensive ophthalmic care in Texas. Our faculty members’ specialties cover all vision and eye problems and procedures
including cornea, external disease, refractive and cataract

Our mission is to provide excellence in clinical care of patients
with diseases of the eyes, to advance medical knowledge of
the causes and treatments of such diseases, and to instruct
and educate physicians in the practice of ophthalmology.

For additional information about all these opportunities, visit our Career Board:
http://jobs.modernmedicine.com/
UT Southwestern Medical Center is committed to an educational and working environment that provides equal opportunity to all members
of the University community. In accordance with federal and state law, the University prohibits unlawful discrimination, including harassment,
on the basis of: race; color; religion; national origin; gender, including sexual harassment; age; disability; citizenship; and veteran status. In
addition, it is UT Southwestern policy to prohibit discrimination on the basis of sexual orientation, gender identity, or gender expression.
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Brief Summary of Safety
Consult the full Prescribing Information for complete
product information.

INDICATIONS AND USAGE
OXERVATE™ (cenegermin-bkbj) ophthalmic solution 0.002%
is indicated for the treatment of neurotrophic keratitis.
DOSAGE AND ADMINISTRATION
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.
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.
Animal Data
In embryofetal development studies, daily subcutaneous
administration of cenegermin-bkbj to pregnant rats and
rabbits throughout the period of organogenesis produced
a slight increase in post-implantation loss at doses greater
than or equal to 42 mcg/kg/day (267 times the MRHOD).
A no observed adverse effect level (NOAEL) was not
established for post-implantation loss in either species.

In rats, hydrocephaly and ureter anomalies were each
observed in one fetus at 267 mcg/kg/day (1709 times
the MRHOD). In rabbits, cardiovascular malformations,
including ventricular and atrial septal defects, enlarged
heart and aortic arch dilation were each observed in one
fetus at 83 mcg/kg/day (534 times the MRHOD). No fetal
malformations were observed in rats and rabbits at doses
of 133 mcg/kg/day and 42 mcg/kg/day, respectively. In a
pre- and postnatal development study, daily subcutaneous
administration of cenegermin-bkbj to pregnant rats during
the period of organogenesis and lactation did not affect
parturition and was not associated with adverse toxicity in
offspring at doses up to 267 mcg/kg/day. In parental rats
and rabbits, an immunogenic response to cenegermin-bkbj
was observed. Given that cenegermin-bkbj is a heterologous
protein in animals, this response may not be relevant to
humans.
Lactation
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 [see Clinical Studies (14)].
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 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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The first FDA-approved pharmacologic
treatment that targets the root
pathogenesis of neurotrophic keratitis1-3

With OXERVATE, up to 72% of patients achieved complete corneal healing at 8 weeks*1,4

• Cenegermin-bkbj, the active ingredient in OXERVATE,
is structurally identical to the human nerve growth
factor (NGF) protein made in ocular tissues5

Indication

• NGF is an endogenous protein involved in the
differentiation and maintenance of neurons, and
acts through specific high-affinity (ie, TrkA)
and low-affinity (ie, p75NTR) NGF receptors in
the anterior segment of the eye to support corneal
innervation and integrity.1 Endogenous NGF is
believed to support corneal integrity through
3 primary mechanisms (shown in preclinical
models): corneal innervation, reflex tear
secretion, and corneal epithelial cell proliferation
and differentiation3,6,7

Important Safety Information

Explore the breakthrough therapy at
Oxervate.com/HCP

OXERVATE is a recombinant human nerve growth factor
indicated for the treatment of neurotrophic keratitis.
WARNINGS AND PRECAUTIONS
Patients should remove contact lenses before applying
OXERVATE and wait 15 minutes after instillation of the
dose before reinsertion.
ADVERSE REACTIONS
The most common adverse reaction in clinical trials
that occurred more frequently with OXERVATE was
eye pain (16% of patients). Other adverse reactions
included corneal deposits, foreign body sensation,
ocular hyperemia, ocular inflammation, and increase
in tears (1%-10% of patients).
For additional safety information, see accompanying Brief
Summary of Safety Information on the adjacent page and
full Prescribing Information on Oxervate.com/HCP.

*Complete corneal healing was defined as the absence of staining of the corneal lesion and no persistent staining in the rest of the cornea
after 8 weeks of treatment. Based on results from the REPARO trial (Europe, NGF0212; N=156) and the US trial (NGF0214; N=48).4,8
References: 1. OXERVATE (cenegermin-bkbj) full prescribing information. Dompé. October 2019. 2. FDA approves first drug for neurotrophic keratitis,
a rare eye disease [FDA news release]. August 22, 2018. 3. Mastropasqua L, Massaro-Giordano G, Nubile M, Sacchetti M. Understanding the
pathogenesis of neurotrophic keratitis: the role of corneal nerves. J Cell Physiol. 2017;232:717-724. 4. Bonini S, Lambiase A, Rama P, et al. Phase II
randomized, double-masked, vehicle-controlled trial of recombinant human nerve growth factor for neurotrophic keratitis. Ophthalmology. 2018;125:13321343. 5. Voelker R. New drug treats rare, debilitating neurotrophic keratitis. JAMA. 2018;320:1309. 6. Müller LJ, Marfurt CF, Kruse F, Tervo TMT. Corneal
nerves: structure, contents and function. Exp Eye Res. 2003;76:521-542. 7. Sacchetti M, Lambiase A. Diagnosis and management of neurotrophic
keratitis. Clin Ophthalmol. 2014;8:571-579. 8. Center for Drug Evaluation and Research, US Food and Drug Administration. Oxervate (cenegermin-bkbj)
BLA 761094. Medical Review(s). July 19, 2018. https://www.accessdata.fda.gov/drugsatfda_docs/nda/2018/761094Orig1s000TOC.cfm.
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NOW FROM GLAUKOS
Using Photrexa® Viscous (riboflavin 5’-phosphate in 20% dextran ophthalmic solution), Photrexa®
(riboflavin 5’-phosphate ophthalmic solution), and the KXL® system, the iLink™ corneal cross-linking
procedure from Glaukos is the only FDA-approved therapeutic treatment for patients with progressive
keratoconus and corneal ectasia following refractive surgery.*1

GET THERE IN TIME

iLink™ is the only FDA-approved cross-linking procedure that slows
or halts progressive keratoconus to help you preserve vision.
Now from GLAUKOS
LEARN MORE AT GLAUKOS.COM
INDICATIONS
Photrexa® Viscous (riboflavin 5’-phosphate in 20% dextran ophthalmic solution) and Photrexa® (riboflavin 5’-phosphate ophthalmic solution) are indicated for use with the
KXL System in corneal collagen cross-linking for the treatment of progressive keratoconus and corneal ectasia following refractive surgery. Corneal collagen cross-linking
should not be performed on pregnant women.
IMPORTANT SAFETY INFORMATION
Ulcerative keratitis can occur. Patients should be monitored for resolution of epithelial defects.
The most common ocular adverse reaction was corneal opacity (haze). Other ocular side effects include punctate keratitis, corneal striae, dry eye, corneal epithelium defect,
eye pain, light sensitivity, reduced visual acuity, and blurred vision.
These are not all of the side effects of the corneal collagen cross-linking treatment. For more information, go to www.livingwithkeratoconus.com to obtain the FDA-approved
product labeling.
You are encouraged to report all side effects to the FDA. Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.
*
Photrexa® Viscous and Photrexa® are manufactured for Avedro. The KXL System is manufactured by Avedro. Avedro is a wholly owned subsidiary of Glaukos Corporation.
REFERENCE: 1. Photrexa [package insert] Waltham, MA: Glaukos, Inc. 2016.
MA-01953A
© 2020 Glaukos Corporation. iLink™ is a trademark of Glaukos Corporation. Glaukos and Photrexa® are registered trademarks of Glaukos Corporation.

