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The Shape of
Things to Come
Fluid optic lens is designed to act
like natural crystalline option
The Juvene IOL (LensGen Inc) is a new modular, shape-changing,
fluid optic IOL designed to behave like the natural crystalline lens.
The 12-month results showed “desirable” visual outcomes and
safety, according to Eric D. Donnenfeld, MD, a clinical professor
in the Department of Ophthalmology at the New York University
Grossman School of Medicine in New York, and a founding partner
of Ophthalmic Consultants of Long Island, Garden City, New York.
CONTINUED ON PAGE 8
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COVID-19: Investigators
focus on vaccine's impact on
eyes

OphthalmologyTimes.com/view/
covid-19-investigators-focuson-vaccine-s-impact-on-eyes

SETTING SIGHTS ON
VISION PRESERVATION

Oct. 14 is World Sight Day and during the month of October the Ophthalmology Times® team will be providing
content that touches upon some of the issues that can help prevent vision loss in patients.
On the cover of this issue of Ophthalmology Times®, Eric Donnenfeld, MD, spotlights the Grail Study, which has
demonstrated the refractive stability of the Juvene IOL in patients (page 8). The 12-month results showed “desirable”
visual outcomes and safety.
Gene therapy has witnessed an exponential increase in innovation recently, and we talk to Tomas Aleman, MD,
who offers details of a study that patients treated with gene therapy for severe inherited retinal diseases may eventually have access to a virtual reality (VR) system that can measure their functional vision and their improved visually

COVID-19 vaccine may be
linked to bilateral cornea
damage

OphthalmologyTimes.com/
view/covid-19-vaccine-maybe-linked-to-bilateral-corneamelting

Study finds lasting immunity,
protection from COVID-19
by single -shot, room temp,
stable vaccine

OphthalmologyTimes.com/
view/study-finds-lastingimmunity-and-protection-fromcovid-19-by-single-shot-roomtemperature-stable-vaccine

WHO: COVID-19 Mu
emerging as variant of
interest

OphthalmologyTimes.com/view/
who-covid-19-mu-emerging-asvariant-of-interest

guided navigation in the clinic and real-world settings (page 17).
Our Imaging content (page 18) features the feasibility of Home OCT monitoring (Notal Vision, Inc) with a patient
self-operated device, automated data transmission, and analysis for disease surveillance was demonstrated in a
longitudinal at-home pilot study in patients with wet age-related macular degeneration (AMD). Anat Lowenstein, MD,
explains that home OCT telemedicine systems provide an alternative method for physicians to monitor disease and
may allow highly personalized retreatment decisions, with fewer unnecessary injections and clinic visits.
In Device Technology, Carlton Yuen, MD, details his experience with the Tecnis Eyhance IOL (page 22). According
to Yuen, the advantage of using the lens, for him, is being able to meet patients’ expectations for distance vision.
Clinical Diagnosis continues to provide cutting-edge advancements for ophthalmologists. In this issue, Laurent
Bataille, PhD; Ainhoa Molina-Martín, PhD; and David P. Piñero, PhD, discuss the relationship between myopia and
conjunctival-scleral geometry (page 24). They conducted a prospective study to analyze the relationship between
corneo-scleral geometry and the axial length of the eye, defining the differential aspects existing in myopic eyes and
developing prediction models of the axial length of the eye based on clinical data. Their findings are interesting.
In Therapeutics (page 28), Lisa Nijm, MD, JD, discusses how the administration of dexamethasone intraocular suspension 9% (Dexycu, EyePoint Pharmaceuticals) has undergone a change. Surgeons are injecting the biodegradable,
sustained-release drug depot directly into the lenticular capsule after phacoemulsification and IOL implantation.
During October, visit OphthalmologyTimes.com for the latest content for blindness prevention.

Mike Hennessy Sr,
chairman and founder of Ophthalmology Times®’
parent company, MJH Life Sciences™

VIDEO

ENEWS
Sign up for Ophthalmology
Times’® weekly newsletter
at https://bit.ly/2OqBJ56

Javier Zarranz-Ventura, MD, PhD, FEBO,
discusses key highlights from a clinical
investigation of suitable naïve versus pretreated DME patients, and what it means
for future research during EURETINA 2021.
Go to OphthalmologyTimes.com/view/
investigating-suitable-na-ve-versus-pretreated-dme-patients
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MISSION STATEMENT

Ophthalmology Times® is a physician-driven media brand that presents cutting-edge advancements and analysis from around the world in surgery, clinical
diagnosis, therapeutics, device technology, imaging, and gene
therapy to elevate the delivery of progressive eye health from
physician to patient.

Ophthalmology Times®’ vision is to be the leading content
resource for ophthalmologists.
Through its multifaceted content channels, Ophthalmology
Times® will assist physicians with the tools and knowledge
necessary to provide advanced quality patient care in the global
world of medicine.
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E D I TO R I A L

SHOULD WE ALWAYS TRUST THE OCT?

There are times when physicians should be critical of scans
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Subscribe
for practical
tips & valuable
resources

How often do you decide not to trust an optical coherence
tomography (OCT) scan? My guess is it is not often enough.
We must be discerning when choosing to accept results
of an OCT scan, with quality determining the accuracy of
the segmentation of the retinal layers. That segmentation
provides the numbers we use to determine whether disease
is present and progressing. We must know whether the OCT
image quality is adequate, and whether the OCT segmentation is correctly defining the retinal layer borders of interest.
The problem is that even if the segmentation is wrong, the
OCT will report a value. This is what results in so-called “red
disease.” The values will be reported in the data tables and
labeled with green, yellow, or red and will be shown on the
volumetric scan data, such as the “heat maps” of retinal, GCIPL, GCC, or RNFL thickness. Our tendency to quickly interpret the OCT using these displays—or using the comparisons
to the normative database, such as the deviation map—can
be misleading if the segmentation has not properly defined
the relevant tissue borders.
We must consider factors that will result in poor image
quality and poor retinal layer segmentation and decide
whether what we are seeing and measuring is real. Conditions affecting signal quality include the condition of the
ocular media, such as cornea lubrication, cataracts, and
vitreous opacities. The focus will be affected by refractive
error. The farther from the anteriormost scan point the focus
is, the poorer the scan quality and resolution with spectral
domain OCT will be.
Scan alignment and the polarization setting impact image
quality. There can be vignetting of the scan due to signal

Joel S. Schuman, MD
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Medicine, NYU Langone
Health, New York
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Acceptable Signal Strength/
Quality Score

Cirrus (Carl Zeiss Meditec)

Signal strength ≥ 6

Avanti (Optovue)

Signal strength index ≥ 40

Spectralis (Heidelberg
Engineering)

Quality score ≥ 20

Triton (Topcon)

Image quality ≥ 30

There is no measure of segmentation quality with any of
the OCT devices, short of subjective evaluation by the user to
see whether the borders outlined by the algorithm seem to
match the visible relevant tissue layer borders.
Myopic eyes present problems for OCT interpretation. The
retina is thinner than in emmetropic or hyperopic eyes and
can be highlighted as abnormal because of this thinness.
OCT can be a boon in the assessment of glaucoma and
must be interpreted to ensure results are accurate and not
driven by artifact. The time taken to assess OCT image and
segmentation quality pays off for physician and patient and
enhances the quality of care that we are able to provide.

therapeutics

device
technology

8 Grail Study

shows refractive
stability of
Juvene IOL

deterioration at the pupillary edge. Scan quality will be
enhanced in SD-OCT by keeping the image close to the
zero-delay, because signal quality is highest at the top third
of the scanning window. The tissue in the scan should
appear as flat as possible. Other factors can affect the scan
quality, from blood vessel shadows to eye movement.
The only quantitative parameter we have for assessing image quality is an amalgam of signal-to-noise ratio and other
proprietary factors specific to a given device manufacturer.
The nominal values for devices in the United States are:
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special report
GENETICS AND
O C U L A R O N C O L O GY

Bilateral retinoblastoma tumors
The same but different

By Lynda Charters

Bilateral retinoblastoma (RB) tumors have
separate genomic alterations, which can affect
both the tumorigenesis and the prognosis for
saving the eyes.
Being able to identify the differences
between the eyes without the need for enucleated tumor tissue may help direct active
management of RB, with usefulness in bilateral cases,1 reported senior author Jesse Berry,
MD. Dr Berry is based at The Vision Center at
Children’s Hospital Los Angeles and USC Roski
Eye Institute at Keck School of Medicine of
USC in Los Angeles, California.
Great progress has been made in the treat-

OCTOBER 1, 2021

ment of this cancer because of discoveries
about RB, and mortality rates have decreased;
however, patient morbidity remains high.
These patients often have vision loss or may
have to lose the eye itself to prevent extraocular disease spread.
“This morbidity is even more impactful in
children who have a hereditary disease with
both eyes affected,” Berry commented.
Treatment in patients with bilateral RB is further complicated by variable responses in both
eyes, despite the same germline mutation in the
RB1 tumor suppressor gene and similar treatments. That is likely due to differences in the
tumors at the molecular level, Berry explained.
Despite treatment advances, this patient pop-

6

ulation has not benefited because RB tumors
cannot be biopsied directly. There is a possibility of intraocular spread, and biopsy tissue is
only available when the eyes are enucleated.

Surmounting the problem
Berry and colleagues used aqueous humor
(AH) liquid biopsy to compare the cell-free
tumor DNA from each eye of a patient with
bilateral RB tumors. This approach avoided
direct tumor biopsies and enucleation.
The authors described the case of a patient
with bilateral RBs from whom 5 aqueous samples were obtained: 3 from the right eye and
2 from the left eye. An analysis of the tumor
in the right eye resulted in its classification
as International Intraocular Retinoblastoma
Classification (IIRC) group C/stage cT2b. The
left eye was group D/stage cT2b.
The patient underwent laser therapy, cryo-

Cutting-edge Advancements

Tartila@stock.adobe.com; Ursula Page@stock.adobe.com

According to investigators, aqueous humor
analysis differentiated the tumors in patients

special report
GENETICS AND
O C U L A R O N C O L O GY

therapy, and primary intravenous chemotherapy. Because of
persistent vitreous seeding in
the right eye following the initial
treatment, the patient received
3 intravitreal melphalan injections, which resulted in resolution of the seeds and salvaging
of the eye without a recurrence
out to 32 months. However,
seeding persisted in the left eye
following chemotherapy, and
the patient received 2 intravitreal melphalan injections and 1
intravitreal topotecan injection.
Despite the treatment, the
tumor recurred in the retina and
vitreous cavity, resulting in subsequent enucleation 10 months
after the diagnosis.
Commenting on the case, the
authors pointed out that although
the AH samples had the same germline RB1 mutation, the analysis
showed different somatic RB1 mutations and separate and distinct
chromosomal alterations in the
eyes. The longitudinal alterations
in the tumor fraction corresponded to therapeutic responses in
each eye, they reported.
“This case demonstrates that
bilateral RB tumors develop separate genomic alterations, which
may play a role in tumorigenesis
and prognosis for eye salvage,”
the investigators concluded.
“Identifying these inter-eye
differences without the need for
enucleated tumor tissue may
help direct active management
of RB, with usefulness in bilateral
cases.”

Reference

1. Wong EY, Xu L, Shen L, et al.
Inter-eye genomic heterogeneity in
bilateral retinoblastoma via aqueous
humor liquid biopsy. NPJ Precis
Oncol. 2021;5(1):73. doi:10.1038/
s41698-021-00212-0
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Uveal melanoma

Study reveals temporal, anatomic complexity
in genetic evolution of the disease
By Lynda Charters

The early and late stages of uveal melanoma differ
markedly, according to findings detailed by scientists from Bascom Palmer Eye Institute, University
of Miami Miller School of Medicine in Florida.
An analysis of the tumors from 2 patients with
metastatic uveal melanoma identified temporal and
anatomic complexities in the genetic evolution of
the disease that had not been recognized previously,1 according to first author Daniel Rodriguez,
BS, who is pursuing a doctorate of medicine and of
philosophy at the J. William Harbour laboratory at
Bascom Palmer Eye Institute.
A great deal is known about the early stages of
uveal melanoma but not the later metastatic stage.
A number of genes involved in the disease have
been identified, including initiating mutations
in genes in the Gaq/11 signaling pathway. These
include GNAQ, GNA11, PLCB4, or CYSLTR2, and a
progression mutation in BAP1, SF3B1, or EIF1AX
(or “BSE” progression) associated with high, intermediate, and low metastatic risk, Mr Rodriguez
explained. The genetic evolution of uveal melanoma has remained largely a mystery until now.

Patients
In the study, investigators conducted multiregional
genomic sequencing of 22 tumors from 2 patients
with widely metastatic uveal melanoma.
Patient 1 was a 51-year-old Caucasian man who
received a diagnosis of uveal melanoma involving
the choroid of the left eye. He was treated first
with plaque brachytherapy. Metastasis to the liver
3 years later was treated with ipilimumab and
cyclophosphamide. Four months later, therapy was
switched to vorinostat due to disease progression.
With new lesions discovered in the man’s liver
and lung and around the spleen, therapy was
changed to pembrolizumab. The disease progressed relentlessly in his liver, peritoneum, and
left 12th rib. Treatment was changed over time
with a series of drugs that included everolimus,
pasireotide, binimetinib, sotrastaurin, sunitinib,
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sirolimus, and temozolomide. Ultimately subcutaneous metastasis occurred, and the patient died 21
months after the initial metastasis was discovered.
Patient 2 was a 69-year-old woman with a stage
T3b uveal melanoma involving the ciliary body
and choroid in her right eye. The eye was enucleated and 21 months later, small nodules were
seen in the lungs. Initially, she was observed. Liver
metastasis was confirmed 1 year later and she was
treated with ipilimumab. The disease progressed
to the liver and she underwent therapy with
temozolomide and Yttrium-90 hepatic radioembolization. Rapid extrahepatic progression occurred
and she died 1 year after the initial metastasis had
begun.
Based on 22 tumors from the 2 patients, the
investigators performed multiregional genomic
sequencing. They reported observing “multiple
seeding events from the primary tumors, metastasis-to-metastasis seeding, polyclonal seeding, and
late driver variants in ATM, KRAS, and other genes
previously unreported” in association with uveal
melanoma.
Identification of the late drivers of the disease is
the key distinction in uveal melanoma. The authors
defined them as “rare or even one-off events that
may provide a selective advantage in specific
cases but are not generally necessary for UM
[uveal melanoma] development or progression.” In
patient 2, the emergence of the late driver was the
KRAS G12V variant concurrent with rapid disease
progression.
“These findings revealed previously unrecognized temporal and anatomic complexity in the genetic evolution of metastatic uveal melanoma, and
they highlighted the distinction between early and
late phases of uveal melanoma genetic evolution
with implications for novel therapeutic approaches,” the investigators concluded.

Reference

1. Rodriguez DA, Yang J, Durante MA, et al. Multiregional
genetic evolution of metastatic uveal melanoma. NPJ Genom Med. 2021;6(1):70. doi:10.1038/s41525-021-00233-5
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From the Cover

Grail Study shows refractive
stability of Juvene IOL

Fluid optic lens is designed to behave like natural crystalline option
By Lynda Charters;
Reviewed by Eric D. Donnenfeld, MD

The Juvene IOL (LensGen Inc.) is a new modular, shape-changing, fluid optic IOL designed
to behave like the natural crystalline lens.
Twelve-month results from the "Grail" Study
showed “desirable” visual outcomes and
safety, according to Eric D. Donnenfeld, MD,
a clinical professor in the Department of Ophthalmology at the New York University Grossman School of Medicine in New York, and a
founding partner of Ophthalmic Consultants
of Long Island in Garden City, New York.

The Juvene lens.

(Image courtesy of Eric Donnenfeld, MD)
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This IOL has 2 components, Donnenfeld
explained: a base lens that is supported by
capsule-filling, circumferential haptics, and a
fluid lens that fits in the base lens and facilitates uninterrupted vision at all distances.
The "Grail" investigators, led by Donnenfeld, conducted an exploratory study of the
Juvene IOL in which patients underwent
small-incision cataract surgery followed by
IOL implantation. The primary outcomes
evaluated were the best-corrected distance
visual acuity (CDVA), distance-corrected intermediate VA (DCIVA), distance-corrected near
(DCNVA), and defocus curves.

20/20+ (range, -0.05-0.02), 20/20- (range, 0.000.08), and 20/32+ (range, 0.11-0.24), the last
of which also was equivalent to J2.
The monocular defocus curve VAs in 51
eyes at 12 months at distance, intermediate,
and near, respectively, were 20/20, 20/32, and
near 20/40-, the last of which was J3. The VA
exceeded 20/40 from approximately +1.50 to
-2.00 diopters, Dr. Donnenfeld reported.
The respective binocular defocus curve VAs
in the 14 patients evaluated at 12 months
were 20/20+. 20/25-2, and 20/40+2. The VA
exceeded 20/40 from about +2.00 to -2.5
diopters.

Results

Next steps

Forty-two patients (58 eyes; 27 women;
mean age, 66.9 years) received the
Juvene IOL and were followed for
12 months.
Twelve-month data were
available for 51 eyes.
Seven patients were lost
to follow-up, i.e., 5 did
not return to the clinic
because of the pandemic and 2 because
of adverse events that
were not related to
the IOL.
Donnenfeld noted
that at 12 months the
mean monocular CDVA,
DCIVA, and DCNVA,
respectively, were 20/20
(range, –0.01 to 0.02), 20/25+
(range, 0.05-0.10), and 20/32-2
(range, 0.21-0.27), the last of which
was equivalent to a Jaeger score of 2 (J2).
The binocular CDVA, DCIVA, and DCNVA
at the same time point, respectively, were

According to Donnenfeld, the patients will
be evaluated at 24 and 36 months postoperatively. Thus far, 10 eyes have been examined
at the 24-month time point. Dr. Donnenfeld
reported that the mean VA outcomes were almost identical to the full cohort at 12 months;
the respective VA measurements were 20/16-1,
20/25, and 20/40+2. The defocus curves were
the same.
Donnenfeld noted that the findings from
the Grail Study demonstrated desirable visual
outcomes and safety.
“The 12- and 24-month data confirmed
the refractive stability of the Juvene IOL,” he
concluded. “In addition, the accommodative
amplitude was maintained out to 24 months
postoperatively.”
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Eric D. Donnenfeld, MD
E: ericdonnenfeld@gmail.com

This article is adapted from Donnenfeld’s presentation at the American
Society of Cataract and Refractive
Surgery 2021 annual meeting in Las Vegas, Nevada. He is on the scientific advisory board
of LensGen, Inc.
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Journey to a world
WHERE A LOSS OF TEAR FILM
H O M E O S T A S I S L E A D S T O D R Y E Y E1

When it comes to dry eye disease and the loss of tear film homeostasis, there’s a broader
integrated system that needs exploring. We call it Dry Eyeland.2,3
Come travel this anatomical landscape, where:
•

Loss of tear film homeostasis is the unifying characteristic of all dry eye1

•

The parasympathetic nervous system plays a major role in tear film homeostasis2

•

The lacrimal functional unit (LFU) is far more than just the lacrimal gland3

Allow us to be your guide to dry eye—visit DryEyeland.com to see the sights.
Because a whole world awaits beyond the ocular surface.
References: 1. Craig JP, Nelson JD, Azar DT, et al. Ocul Surf. 2017;15(4):802-812. 2. Efron N, Jones L, Bron AJ, et al. Invest Ophthalmol

Vis Sci. 2013;54(11):TFOS98-TFOS122. 3. Ocul Surf. 2007;5(2):75-92.
© 2021 Oyster Point Pharma, Inc. Oyster Point™, the Oyster Point logo and Dry Eyeland™ are trademarks of Oyster Point Pharma, Inc.
OP-COM-000101
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Advances in cataract surgery

Three cases demonstrate value of new tools, technology for surgeons
Lisa K. Feulner, MD, PhD;
Special to Ophthalmology Times®

Although modern cataract surgery is already
a mature and well-refined procedure, I have
been delighted to find that new technologies
continue to make surgery easier on me and
my staff, with better outcomes for patients.
Here, I will discuss 3 recent cases that illustrate the value of new technology in cataract
surgery.

CASE 1:

Cataract patient with severe
untreated glaucoma
The patient was a 73-year-old, non–English-speaking woman referred by a local retina
specialist. She had non–insulin-dependent
diabetes, as well as high cholesterol and hypertension. Her ocular history was significant for
diabetic retinopathy and macular cysts in both
eyes. She was not on any topical eye drops.

FIGURE 1.

Hydrus Microstent in Position

This device is easier to insert following
canaloplasty with the Omni system.

October 1, 2021

Upon examination, I found that her
best-corrected visual acuity (BCVA) was 20/50
OD and 20/40 OS. She had 3+ nuclear sclerosis
and 1+ cortical cataracts in both eyes. The IOP
was not high (17 to 18 mm Hg), but she had
severe visual field constriction in both eyes,
as well as loss of retinal nerve fiber layer and
retinal ganglion cells, worse in the left eye
than the right. The cup to disc ratios were 0.76
oculus dextrus (OD) and 0.72 oculus sinister
(OS). Pachymetry was slightly thinner than
average OU; the angles were narrow but open.
I diagnosed the patient with normal tension
glaucoma and mature cataracts.
To address the already-severe glaucoma, we
needed to get her pressure significantly lower.
Given that, along with the patient’s language
barrier and financial challenges expressed by
her family interpreter, I determined that drops
alone might not be successful. Fortunately, we
have several options to perform minimally invasive glaucoma surgery (MIGS). I particularly
like the combination of the microstent (Hydrus
Microstent; Ivantis, Inc) and viscocanalostomy
with a surgical system (Omni Surgical System;
Sight Sciences).
Not only do the 2 together significantly
reduce IOP by improving outflow, but performing a 180° canaloplasty gives me the flexibility
to come back later and treat the remaining
180°, with or without goniotomy, if I need
greater pressure reduction in the future. Additionally, performing the Omni procedure first
opens the channel and makes insertion of the
microstent (Figure 1) quick and simple.
The MIGS procedure added only a few
minutes to the case, and this patient ended up
with an excellent result: 20/20 visual acuity
OU and a reduction of her IOP into the 12 to
13 mm Hg range without drops. I do not have
a nearby glaucoma specialist to refer patients
to and would prefer to avoid trabeculectomy
for my patients, so being able to use these new
technologies to titrate MIGS to disease severity
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at the time of cataract surgery has had a major
impact on how I manage glaucoma.

CASE 2:

Cataract and ocular surface disease
A 68-year-old retired, female patient presented
for a cataract evaluation, complaining of decreased vision over the past year (worse in the
left eye) and difficulty driving at night due to
glare. She had previously received a diagnosis
of dry eye, MGD and mild age-related macular
degeneration. Systemic conditions included
arthritis and seasonal allergies.
Upon examination, her BCVA was 20/25
OU, decreasing to 20/50 with glare. She had
visually significant regular astigmatism and
desired spectacle independence. The optical
coherence tomography exam showed just a
few drusen and very mild disruption of the retinal pigment epithelium, with normal macular
thickness and contour. Her IOP was in the 18
to 20 mm Hg range, with a cup to disc ratio of
0.5 OD and 0.45 OS. There was no history of
glaucoma.
I decided to implant toric IOLs and use an
intraoperative extended-release formulation
of dexamethasone injectable suspension 9%
(Dexycu; EyePoint Pharmaceuticals Inc) to deliver a tapering dose of steroid for the first few
weeks after surgery. In my experience, this intracameral steroid very effectively controls inflammation with little impact on IOP and is an
excellent choice for most patients undergoing
cataract surgery. The ability to reduce or eliminate postoperative drops greatly improves the
surgical experience for patients—of particular
importance for those receiving premium IOLs
and for anyone with ocular surface disease
(OSD) because it reduces the amount of toxic
preservatives on the eye.
Because this patient had OSD, I wanted to
be as kind as possible to the ocular surface
and minimize any discomfort after surgery.
Continues on page 12 : Cataract
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POWERFUL. PREDICTABLE. PROVEN.
Get started with micro-invasive glaucoma surgery using iStent inject® W today.
Contact your local Glaukos rep for more information.

INDICATION FOR USE. The iStent inject ® W Trabecular Micro-Bypass System Model G2-W 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. CONTRAINDICATIONS. The iStent
inject W is contraindicated in eyes with angle-closure glaucoma, traumatic, malignant, uveitic, or neovascular glaucoma, discernible congenital anomalies of the anterior chamber (AC) angle, retrobulbar tumor, thyroid eye disease, or Sturge-Weber Syndrome or any other type of condition that may cause
elevated episcleral venous pressure. WARNINGS. Gonioscopy should be performed prior to surgery to exclude congenital anomalies of the angle, PAS, rubeosis, or conditions that would prohibit adequate visualization of the angle that could lead to improper placement of the stent and pose a hazard. MRI
INFORMATION. The iStent inject W is MR-Conditional, i.e., the device is safe for use in a specified MR environment under specified conditions; please see Directions for Use (DFU) label for details. PRECAUTIONS. The surgeon should monitor the patient postoperatively for proper maintenance of IOP. The
safety and effectiveness of the iStent inject W have not been established as an alternative to the primary treatment of glaucoma with medications, in children, in eyes with significant prior trauma, abnormal anterior segment, chronic inflammation, prior glaucoma surgery (except SLT performed > 90 days
preoperative), glaucoma associated with vascular disorders, pseudoexfoliative, pigmentary or other secondary open-angle glaucomas, pseudophakic eyes, phakic eyes without concomitant cataract surgery or with complicated cataract
surgery, eyes with medicated IOP > 24 mmHg or unmedicated IOP < 21 mmHg or > 36 mmHg, or for implantation of more or less than two stents. ADVERSE EVENTS. Common postoperative adverse events reported in the iStent inject ®
randomized pivotal trial included stent obstruction (6.2%), intraocular inflammation (5.7% for iStent inject vs. 4.2% for cataract surgery only), secondary surgical intervention (5.4% vs. 5.0%) and BCVA loss ≥ 2 lines ≥ 3 months (2.6% vs.
4.2%). CAUTION: Federal law restricts this device to sale by, or on the order of, a physician. Please see DFU for a complete list of contraindications, warnings, precautions, and adverse events.
Glaukos®, iStent®, iStent inject ®, and iStent inject ® W are registered trademarks of Glaukos Corporation. All rights reserved. ©2021 PM-US-0343
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CATARACT
( Continued from page 10 )

She was 20/20 uncorrected, and the toric lens
was in perfect position after surgery. On postoperative day 1, the patient had 1-2+ anterior

chamber cells, with almost no cells by the
1-week visit and none at the 1-month visit.
Although dexamethasone 9% is a great
option for most cataract patients, I recommend initially using it for patients with social,
physical, or cognitive limitations that prevent
them from administering drops reliably or

for patients with severe OSD. Once you are
comfortable with the injection technique, you
can expand your use of dexamethasone 9%
more broadly.
Additionally, rather than injecting the
spherule behind the iris, as we were initially
taught, I prefer to inject it (Figure 2A) into the

FIGURE 2.

Injecting Into Capsular Bag

A

Injecting the
dexamethasone
injectable
suspension 9%
spherule into
the capsular bag
(A) utilizes the
capsulorhexis leaflet
and the lens itself to
hold the spherule in
position (B).

B

FIGURE 3.

Preoperative Data on Display
The Veracity
Surgical
system displays
preoperative data
from multiple
diagnostic devices
and shows
multiple IOL
power calculation
formulas. (Images

courtesy of Lisa K.
Feulner, MD, PhD)
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FIGURE 4.

Red flags for surgeons
The Veracity
system also
alerts the
surgeon to
potential red
flags from
the medical
record, such
as the Flomax
prescription
and latex
allergy shown
here. (Images

courtesy of Lisa
K. Feulner, MD)
PhD))

capsular bag, where the capsulorhexis overlap
of the lens optic and the inferior edge of the
lens haptic can hold the spherule in position
(Figure 2A). With this approach, the medication stays in place nicely rather than popping
out, especially in a patient with larger pupils.

CASE 3:

Presbyopia-correcting IOL candidate
A 56-year-old pastor presented for a cataract
evaluation with complaints of decreased vision interfering with daily activities and night
driving. He wore contact lenses to correct for
moderate myopia and had previously received
a diagnosis of MGD.
Upon exam, BCVA in the left eye was 20/40,
worsening to 20/80 with glare. The macula,
optic nerve, and IOP were all normal. He
had 1+ nuclear sclerosis, with a 2+ posterior
subcapsular cataract (PSC) OS and 1+ PSC OD.
He wanted spectacle independence, with a
strong need for good intermediate vision for
computer work and the ability to see his notes
on the lectern in church. I planned femtosec-

OphthalmologyTimes.com

ond laser-assisted cataract surgery on the left
eye with a PanOptix (Alcon) trifocal lens. We
discussed that he would wear a multifocal contact lens OD until that eye could be treated and
that he would need to stop wearing contact
lenses for 2 to 4 weeks prior to biometry.
With a patient who has OSD and potential
contact-lens warpage, it is important to look
closely at the keratometry and make sure
multiple measurements are in agreement
before proceeding with a premium IOL. In the
past, this would have involved having multiple
screens open on my computer and flipping
back and forth between screens and printouts.
Since I started using the Veracity Surgical
preoperative planning software (Carl Zeiss
Meditec), I have been able to quickly see all
the patient’s preoperative data from multiple
diagnostic devices in our office and compare
refractions and keratometry across different
devices (Figure 3). I can run multiple IOL
power calculation formulas (including toric
and postrefractive formulas, when needed) to
ensure the correct IOL choice.
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Veracity is so much more efficient than the
“old” way of doing things. I can tell right away,
while the patient is still in the lane, if I will
need to bring them back for more biometry
after a period of intensive ocular-surface
management.
The system also pulls information from our
electronic health record system and alerts me
to any medical or ocular issues (Figure 4) that
might affect the outcome, providing an extra
measure of safety.
This patient’s Ks were in good agreement
at the start. He ended up with a nearly 20/20
uncorrected visual acuity outcome and is
looking forward to surgery with the same IOL
in the fellow eye.
These just a few of the cutting-edge advancements in the field of cataract surgery.
Lisa K. Feulner, MD, PhD
E: lisafeulner@yahoo.com

Feulner is the founder of Advanced Eye Care & Aesthetics in Bel Air, Maryland. She is a paid consultant
for EyePoint Pharmaceuticals, Inc.

October 1, 2021

Inspired by a real patient
with DME.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS

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

WARNINGS AND PRECAUTIONS

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

Mean change in BCVA (ETDRS letters) at Year 1 from baseline1-5,*
Initial Gains (Month 5)

Primary Endpoint (Year 1)

Prespecified Exploratory
Endpoint (Year 3)

VISTA

VIVID

VISTA

VIVID

VISTA

VIVID

EYLEA Q4

+10.3

+9.3

+12.5

+10.5

+10.4

+10.3

EYLEA Q8†

+9.9

+9.3

+10.7

+10.7

+10.5

+11.7

Control

+1.8

+1.8

+0.2

+1.2

+1.4

+1.6

(n=154)

(n=151)

(n=154)

(n=136)

(n=135)

(n=132)

(n=154)

(n=151)

(n=154)

(n=136)

(n=135)

(n=132)

(n=154)

(n=151)

(n=154)

(n=136)

(n=135)

(n=132)

P<0.01 vs control at Year 1.

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

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

ADVERSE REACTIONS

• Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal injections with EYLEA
including endophthalmitis and retinal detachment.
• The most common adverse reactions (≥5%) reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain,
cataract, vitreous detachment, vitreous floaters, and intraocular pressure increased.
• Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye
examinations. Advise patients not to drive or use machinery until visual function has recovered sufficiently.

INDICATIONS

EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is indicated for the treatment of patients with Neovascular (Wet) Age-related
Macular Degeneration (AMD), Macular Edema following Retinal Vein Occlusion (RVO), Diabetic Macular Edema (DME), and
Diabetic Retinopathy (DR).
References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Korobelnik JF, Do DV, Schmidt-Erfurth U,
et al. Intravitreal aflibercept for diabetic macular edema. Ophthalmology. 2014;121(11):2247-2254. doi:10.1016/j.ophtha.2014.05.006 3. Brown DM, Schmidt-Erfurth U,
Do DV, et al. Intravitreal aflibercept for diabetic macular edema: 100-week results from the VISTA and VIVID studies. Ophthalmology. 2015;122(10):2044-2052.
doi:10.1016/j.ophtha.2015.06.017 4. Data on file. Regeneron Pharmaceuticals, Inc. 5. Heier JS, Korobelnik JF, Brown DM, et al. Intravitreal aflibercept for diabetic macular
edema: 148-week results from the VISTA and VIVID studies. Ophthalmology. 2016;123(11):2376-2385. doi:10.1016/j.ophtha.2016.07.032
04/2021
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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.
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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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gene therapy

Study examines VR orientation,
mobility testing

Improvements are seen after gene therapy for Leber congenital amaurosis
By Lynda Charters;
Reviewed by Tomas Aleman, MD

Patients treated with gene therapy for severe
inherited retinal diseases may eventually
have access to a virtual reality (VR) system
that can measure their functional vision and
their improved visually guided navigation in
the clinic and real-world settings, according
to Tomas Aleman, MD, from the Scheie Eye
Institute at the Perelman Center for Advanced
Medicine, University of Pennsylvania, Philadelphia.
Aleman is one of the coauthors on intellectual property describing the VR mobility
test (PCT/US2019/029173). He pointed to the
success achieved in phase 3 clinical trials of
gene therapy treatments for patients with visual loss resulting from the RPE65 gene mutation in Leber congenital amaurosis (LCA); that
success was then extended to other inherited
retinal disorders. According to the team, the
hope is that these advances will result in
clinically available therapies.
However, the investigators emphasized, an
interim step is “a need for testing paradigms
that can quickly, accurately, and reproducibly
define the level of visual function” in settings
such as clinical trials and clinic settings and
determine patients’ functional vision.
According to Aleman, the investigators
maintain that there is great promise for use
of such a system in vision research and visual
rehabilitation considering the commercial
availability of consumer headsets. They
reported their results recently in Clinical
Ophthalmology.1

The study
The investigators from the United States and
Belgium developed a VR orientation and

OphthalmologyTimes.com

mobility testing protocol and algorithm using
commercially available VR hardware and
evaluated the protocol’s usefulness in patients
with LCA and controls with normal vision.
Seven controls ranging in age from 10 to 35
years and 3 patients with LCA ranging in age
from 7 to 18 years were included in the study.
Two of the patients with LCA were tested
before and after having undergone gene therapy. Perimetry and full-field sensitivity testing
were performed for the patients and the VR
orientation and mobility parameters were
correlated with the patients’ visual dysfunction, according to Aleman.
During the study, the subjects negotiated
mobility and VR courses and were graded
based on their performances. The visual
acuities in the patients with LCA were below
20/200, the dark-adapted sensitivity losses
exceeded 5 log units, and the visual fields
were constricted from 20 to 40 degrees.
Aleman explained that before undergoing gene therapy, patients required about a
1000-fold brighter environment to navigate,
had at least 4 times more collisions, and were
slower in orienting and navigating compared
with the control subjects.
After treatment, patients experienced
improvements in cone-mediated (by 1 to 2
log units) and rod-mediated (by > 4 log units)
sensitivities that resulted in fewer collisions
by at least half at about 100-fold dimmer
luminance levels, and 4 times faster navigation times.
This type of testing, the authors wrote, will
provide much needed flexibility in its deployment and in the possibility to test various
visual attributes that may be affected by gene
therapy in the setting of translational studies.
“Our preliminary work justifies the
investment in time and resource needed

17

to validate the reliability and variability of
results,” Aleman said. “These were obtained
in the [VR orientation and mobility] protocol
as an end point of functional vision in larger
populations of normally sighted subjects and
patients with [inherited retinal diseases] both
prior to and concurrent with implementing
this test in a clinical trial.”

"Our preliminary work justifies the
investment in time and resources
needed to validate the reliability
and variability of the results."
- Tomas Aleman, MD
The investigators concluded that the study
“provides proof-of-concept data in support
for the use of a [VR] orientation and mobility
test to quantify the impact of the disease and
of treatments thereof on functional vision in
inherited retinal degenerations.”
Tomas Aleman, MD
E: aleman@pennmedicine.upenn.edu

Aleman has no financial disclosures related to the
content.
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Home monitoring of wet AMD
offers high-quality scans

Patients can get real-time disease monitoring with self-operated device
By Lynda Charters;
Reviewed by Anat Loewenstein, MD

tions of antivascular endothelial growth factor
(VEGF) therapy, according to senior author Anat
Loewenstein, MD, from the Division of Ophthalmology at Tel Aviv Sourasky Medical Center
and the Sackler Faculty of Medicine at Tel Aviv
University in Tel Aviv, Israel.
Loewenstein and her colleagues evaluated
the performance of the home-monitoring technology that includes a spectral-domain optical
coherence tomography (OCT) device by which
patients perform self-imaging, automated uploading of data, and a deep learning algorithm
for automated OCT analysis. The goals of the

The feasibility of Home OCT monitoring (Notal
Vision, Inc) with a patient self-operated device,
automated data transmission, and analysis for
disease surveillance was demonstrated in a longitudinal at-home pilot study1 in patients with
wet age-related macular degeneration (AMD).
Such daily monitoring can result in fewer
office visits, earlier detection of reoccurrence
of fluid resulting in faster retreatment, and
elimination of unnecessary routine injecOD
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Intraretinal fluid (red) and subretinal fluid (yellow) volume trajectories from Notal
OCT Analyzer segmentation of daily Home OCT self-images of a patient’s right and
left eyes. Retinal fluid exposure described by the area under the curve between
treatments (syringe) differs significantly between eyes despite similar fluid volumes
measured on the day of office treatment visits, illustrating the medical insights
gained from daily OCT imaging at home. (Data courtesy of Notal Vision Inc)

OCTOBER 1, 2021

18

study, she explained, were to evaluate the technology’s performance in daily image acquisition
and automated analysis and to characterize the
dynamics of retinal fluid exudation in patients
with neovascular AMD.

Pilot study
This prospective, observational longitudinal
study included 4 patients (mean age, 73.8 years)
with unilateral or bilateral neovascular AMD
who were being treated with anti-VEGF therapy.
The participants monitored themselves
at home using the Home OCT device for up
to 3 months. Each time they completed the
self-imaging, the macular cube scans were uploaded automatically to the Notal Health Cloud.
The Notal OCT Analyzer and human graders
evaluated the scans for fluid, segmentation, and
volume.
The main outcomes of the study were
determination of the completion of the daily
self-imaging, image quality and acquisition
time, agreement between the automated and
human grading of retinal fluid, and the temporal dynamics of fluid volume, Loewenstein
described.
The 4 patients initiated a total of 240
self-imaging attempts. Of these, 211 (87.9%)
were completed successfully. Of the completed
attempts, 97.6% had satisfactory image quality.
Regarding the presence of retinal fluid, the
automated analysis and human graders agreed
in 94.7% of cases.
When the investigators looked at a subset of
24 scans in which fluid was present, the correlation coefficient between the measurements
of the fluid volume between the automated and
human graders was 0.996 and mean absolute difference 1.5 nanoliters. The respective
interhuman agreements were 0.995 and 1.2
nanoliters.

Cutting-edge Advancements
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ACP gives employers, others greenlight on
vaccine mandates: Organization maintains that
government’s requirements are appropriate

By Keith A. Reynolds

to bring infection rates under control and to

“Health care workers have an obligation

keep them under control,” George M. Abra-

to protect the health and well-being of their

The American College of Physicians (ACP)

ham, MD, MPH, FACP, FIDSA, president of

patients; getting recommended immuni-

has issued new policies in support of the

ACP, said in a statement. “We need to en-

zations, including the COVID-19 vaccine,

government’s COVID-19 vaccination man-

sure that as many members of our society

is key that protection,” Abraham said in the

date for health care employers receiving

are vaccinated as possible to protect the

release. “Immunizations are essential in our

federal funds.

most vulnerable among us.”

fight against COVID-19 and other commu-

According to a news release, employers

The organization also recommends all

nicable diseases.”
The ACP also has taken a more hands-on

and schools can appropriately require proof

health care workers be immunized for the

of vaccination against highly transmissible

safety of patients and the public unless

approach in the push for vaccination in re-

diseases such as COVID-19. ACP says the

there is a clear medical contraindication

cent weeks and recently spoke out against

requirements should be complemented

or legal exemption. The ACP supports

COVID-19 misinformation. Abraham said

by support offered through education,

employers requiring all health care workers

clinicians—including physicians—must not

outreach, and paid time off for vaccination

be vaccinated against highly transmissible

contribute to spreading misinformation that

and to deal with adverse effects of the

diseases as a condition of employment and

can be harmful to patients.

shots. The support is important to offer to

has previously supported requirements for

marginalized populations who are subject

COVID-19 vaccines in health care workers,

put patient care and best interests above

to racism and discrimination.

according to the release.

self-interest, and to provide patients and

The organization also said that while

ACP said it is committed to health equity

“Physicians have an ethical obligation to

the public with accurate information about

those who have medical contraindications

and recognizes the historical and contin-

health care,” he said in the statement.

should be exempt from these requirements,

ued mistrust of health care institutions by

"Contributing to the spread of misinforma-

allowing exemption based on non-medical

people, including marginalized populations

tion that is not factual or based on the best

reasons poses a risk to public health.

that are subject to discrimination and rac-

available evidence puts the health of pa-

ism. It recommends that employers, health

tients, families, and communities at risk and

help prevent serious illness, hospitaliza-

care professional societies, and organiza-

thwarts the efforts of all physicians, health

tions and death. Increasing the vaccination

tions commit to engagement, outreach,

care workers, researchers, and others who

rate for COVID-19 is foundational in helping

education, and provision of resources to all.

are working tirelessly to fight COVID-19.”

“Vaccines are safe and effective, they

The scans demonstrated wide variations in
the dynamics of fluid exudation and treatment
responses, according to Loewenstein.
Based on the results, the investigators
concluded that the study patients were able to
perform daily self-imaging at home and generate macular cube scans that were of satisfactory
quality. The agreement between the automated
analysis and the human graders was high.
In addition, the technology facilitated characterization of the dynamics of fluid exudation

OphthalmologyTimes.com

and showed wide variation between eyes,
which may lead to relevant disease biomarkers.
“Home OCT telemedicine systems offer an
alternative for physicians to monitor disease
and may allow highly personalized retreatment
decisions, with fewer unnecessary injections
and clinic visits,” Loewenstein concluded. “The
review of remote OCT data will offer billing
opportunities for ophthalmologists who utilize
the service of a remote monitoring center that
provides Home OCT service to patients.”
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Anat Loewenstein, MD
E: anatl@tlvmc.gov.il

Loewenstein has no financial disclosures related to
this content.
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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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Depth-of-focus enhancement
makes target easier to hit

Lens offers an option for complicated eyes, astigmatism, monovision candidates
By Carlton Yuen, MD;
Special to Ophthalmology Times®

I recently began implanting the Tecnis Eyhance
IOL (ICB00, Johnson + Johnson Vision), a new
monofocal/monofocal toric IOL with an optimized power profile. It has quickly become our
default lens choice for any patient having premium cataract surgery who is a not a candidate
for a presbyopia-correcting IOL. In our practice,
this includes anyone undergoing femtosecond
laser surgery with correction for astigmatism
(toric IOL and/or arcuate incisions).
Optical bench testing showed that the ICB00
is comparable to the Tecnis Monofocal 1-Piece
IOL, model ZCB00 in terms of distance image
quality, while providing better simulated intermediate vision.1

Hitting the distance target
The biggest advantage of using the lens, for me,
is being able to meet patients’ expectations for
distance vision. We know high-quality distance
vision demands that the refractive result be
within 0.5 D of emmetropia, with minimal
residual astigmatism. Yet ophthalmologists
achieve this target only about 70% of the time.2
The ICB00 lens is designed to slightly extend
the depth of focus. This increase is not as great
as other presbyopia-correcting and extended
depth-of-focus lenses, but it is enough to give a
broader landing zone. If the patient has a +0.25
D to +0.50 D outcome, they will see well at
distance. If the outcome is –0.25 D to –0.50 D,
they will see well at distance and possibly have
a little better intermediate visual acuity.
Thus far, our distance results are excellent. In
the first 42 eyes I implanted the lens in, 10 had
conditions such as diabetic retinopathy or an
epiretinal membrane (ERM) that limited visual
potential. Of the 32 eyes with no other ocular
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pathology (mean patient age, 74), the mean
distance acuity was 20/25.
The slight depth of focus may help to mask
small amounts of residual astigmatism; studies
with other IOLs have shown that greater depth
of focus improves tolerance to astigmatism.3-5
Although useful in many cases, a patient’s
improved tolerance to astigmatic error could
be particularly beneficial for surgeons who do
not have intraoperative aberrometry, digital
marking, or a femtosecond laser to help them
position toric lenses precisely on the steep axis.
I have found the broader landing zone particularly helpful in those eyes for which IOL power calculation is challenging. One patient with a
very large ERM had 20/30 uncorrected distance
acuity on day 1 after surgery and claims not to
even notice the central distortion much anymore. It is hard to predict refractive outcomes
in such eyes because the ERM tugs on the retina
and can make the patient more myopic than intended. Additionally, if the patient later requires
a membrane peel, that may cause the retina to
sit about 100 µm more posteriorly, changing
the refraction by up to 0.25 D. With the slight
extension in depth of focus in the ICB00 lens,
I can give patients with ERM good vision now
and enable them to retain it later even if they
eventually require a membrane peel.

tive appointments with surprisingly good near
vision. One patient, with +4.0 D hyperopia,
had enjoyed good vision after LASIK but since
the onset of presbyopia had been struggling to
see well at any distance without correction. He
wore contact lenses but, as an avid windsurfer,
was unhappy that if he lost a lens or if the wind
was irritating his eyes, he could not see well.
We implanted the ICB00 lens in both eyes.
At 1 month, he could see 20/20 and J5 in one
eye and 20/20 and J1 in the other. This is an unusually good near result, and certainly not one
that I would promise patients preoperatively. It
is possible that the high lens power implanted
in this case (28 D) or some corneal aberrations
from the earlier LASIK procedure contributed
to the result. As we gain more experience with
this lens, we may understand better which eyes
are likely to get better than average results.
Being designed to provide a small extension
in depth of focus may also make the ICB00 a
good lens to use when a monovision target is
planned. Mini-monovision works quite well for
taller people with long arms.
In my practice, this lens fills a gap. I expect it
to replace standard monofocal and monofocal
toric IOLs in about 40% of my cases.

An IOL with a boost

Yuen is in practice at Aloha Vision Consultants in Honolulu,
Hawaii. He served as chairman of the Department of
Ophthalmology at Kuakini Medical Center in Honolulu and
chief of the Ophthalmology Division at Hawaii Medical
Center West in Ewa Beach. He is a consultant for Johnson
+ Johnson Vision. Caitlin Yuen, an ophthalmic assistant
at Aloha Vision Consultants, compiled the data on Tecnis
Eyhance patients.

Preclinical studies showed an improvement
over the Tecnis monofocal through –1.00 to
–2.00 D of defocus, a gain of about 0.1 logMAR.1
Historically, we have not measured intermediate or near vision in patients with monofocal
IOLs, but in patients with the ICB00 lens, we
are checking near vision at a functional distance of about 20 inches. At this distance, 97%
of patients have a Jaeger (J) score of 10 or better.
A few patients have presented for postopera-
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clinical diagnosis

The relationship between myopia
and conjunctival-scleral geometry

Nasotemporal sagittal height asymmetry a good biomarker of shortsightedness
By Laurent Bataille, PhD; Ainhoa MolinaMartín, PhD; and David P. Piñero, PhD
Special to Ophthalmology Times®

Myopia is the most common refractive defect
of the eye, affecting substantial proportions
of adult populations; in one UK study, it was
found to affect 49% of adults.1
The exponential increase in the prevalence
of the condition is sparking increased interest
in the geometric properties of the conjunctival-scleral tissue.
Generally referred to as short sightedness,
myopia is an ametropia characterized by
an eye that is too long for its optical system
A bi-sphere corneo-scleral topographic map obtained in an emmetropic eye (left)
(cornea and lens). In recent years, there has
and a myopic eye (right).
been growing concern about the sharp rise
(Images courtesy of Laurent Bataille, PhD; Ainhoa Molina-Martín, PhD; and David P. Piñero, PhD)
in the prevalence of myopia in the juvenile
population, and this has increased
the need for research and developis minimally invasive and quickly captures
the sclera, leading to progressive
ment of new techniques to control
all the data necessary to characterize such
eye elongation, and to see whether
axial elongation of the eye.
geometry with high levels of precision.7
this process also generates changes
Because in vitro and postmortem
in the anterior portion of the strucWe recently conducted a prospective
studies in humans have shown that
ture (covered by the conjunctiva),
study to analyze the relationship between
the sclera is more extensible in high Laurent Bataille, PhD
which can be measured clinically.
corneo-scleral geometry, measured with this
myopes than emmetropes, and that
In this way, geometric factors at
type of technology, and the axial length of the
weakening of the scleral structure
the level of the sclera might predict
eye, defining the differential aspects existing
is related to the elongation of the
which cases are more susceptible
in myopic eyes and developing prediction
eye, in vivo examination of the
to scleral changes.
models of the axial length of the eye based on
geometric properties of the anterior
Considering the existing techclinical data.8
sclera in eyes with different levels
nology for the clinical evaluation
of myopia may improve our underof the corneo-scleral geometry,5
Our study
standing of the variations in the
In total, 64 eyes of 32 healthy participants
Ainhoa Molina-Martín, PhD as well as the comparison and
anterior eye properties associated
validation of the main technologies
(mean age 33 years) were evaluated in the
with increased ocular length.2-4
applied in the clinic,6,7 Fourier
Optometry Clinic of the University of Alicante,
Spain, including complete analysis of the andomain profilometry (Eye Surface
The risk of suffering from diseasterior segment, analysis of visual function and
Profiler [ESP], Eaglet-Eye) stands
es such as glaucoma or maculopaevaluation of the corneo-scleral topographic
out as being a reasonable way of
thies increases very significantly as
profile with the ESP system. The study methstudying the relationship between
myopia increases. Therefore, it is
ods adhered to the tenets of the Declaration
myopia and corneo-scleral geomeimportant to understand the weaktry. Measurement with this device
ening procedure that takes place in
Continues on page 26 : Myopia
David P. Piñero, PhD
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of Helsinki and were approved by the ethics
committee of the University of Alicante (Exp
UA-2019-08-28).
A statistically significant and
moderate-to-strong negative association was
found between the axial length and the difference between temporal and nasal sagittal
heights for different chord lengths (from r =
−0.701; P < 0.001 for 11-mm chord length to r
= −0.502; P < 0.001 for 15-mm chord length).
This suggests that nasotemporal sagittal
height asymmetry has potential as a biomarker of myopic changes.
It is possible that the decrease in nasotemporal sagittal height asymmetry in myopic
eyes is due to different insertion of the medial
rectus muscle and the lateral rectus muscle9
combined with the noticeably lower rigidity
of the sclera in such eyes.2,10,11 Specifically,
there is a rearward displacement of the
insertion site of the medial and lateral rectus
muscles in myopic eyes,12 with rotation of the
eyeball around the same nasal and anterior
point to its geometric center regardless of the
axial length of the eye.13
A multiple linear regression analysis
showed that the axial length could be predicted with acceptable levels of precision by
means of a linear equation relating refractive, corneal, and corneo-scleral variables,
although the variables involved for the prediction seem to differ in right and left eyes.
Specifically, the following linear equations
for predicting the axial length (AL) were
obtained:
Right eye (P < .001, adjusted R2: 0.843):
AL=15.62-0.27 ×SE+0.99 ×CD+2.77 ×HOA
RMS-1.77 ×MinSH14; and
Left eye (P < 0.001, adjusted R2: 0.730):
AL=37.20-0.40 ×SE-0.33 ×Km+0.086 ×CD3.96 ×HOA RMS where SE is spherical
equivalent; CD, corneal diameter; HOA
RMS, high order aberration root mean
square; MinSH14, minimum sagittal
height for a chord length of 14 mm; and
Km, mean keratometry.

October 1 2021

doi:10.1097/OPX.0b013e3181940669
The slight difference between the linear
3. Backhouse S, Gentle A. Scleral remodelling in
models used to predict axial length from the
myopia and its manipulation: a review of recent
anterior segment parameters for the right
advances in scleral strengthening and myopia
and left eyes may be related to differences in
control. Ann Eye Sci. 2018;3:1
the ocular globe between eyes: The asym4. Vurgese S, Panda-Jonas S, Jonas JB. Scleral thickmetry of the axial length between them has
ness in human eyes. PLoS One. 2012;7(1):e29692.
doi:10.1371/journal.pone.0029692
been shown to increase with increasing axial
length.14
5. Bataille L, Piñero DP. Characterization of the geometric properties
These models should be
of the sclero-conjunctival strucconsidered as a preliminary
TAKE-HOME
ture: a review. Int J Ophthalmol.
approach that provides informa2020;13:1484-1492
A recent
tion on the potential value of the
6. Bataille L, Molina-Martin A, Piñero
prospective
geometry of the anterior sclera
DP. Comparative analysis of two
study analyzed
clinical diagnostic methods of
for the prediction of axial length.
the relationship
the corneoscleral geometry. Eye
Future studies should validate
between corneoContact Lens. 2021;47(10):546-551.
and refine these models in large
scleral geometry
doi:10.1097/ICL.0000000000000785
and the axial
samples including subjects with
7. Bataille L, Molina-Martin A, Piñero
length of the
DP. Intrasession repeatability of
different ethnicities.

eye to develop
preliminary
prediction
models of the
axial length of
the eye based on
clinical data.

Conclusion

The analysis of the relationship
between the corneo-scleral
geometry measured with Fourier
domain profilometry and the
axial length of the eye has shown
that nasotemporal sagittal height
asymmetry may be a good biomarker of
myopic changes. More studies are needed
to clarify this issue as well as determine
how these corneo-scleral parameters change
during myopia progression.
David P. Piñero, PhD
E: david.pinyero@ua.es

Bataille and Molina-Martín are post-doctoral
researchers from the Group of Optics and Visual
Perception of the Department of Optics, Pharmacology and Anatomy, University of Alicante, Spain.
Piñero is a senior researcher and lecturer from the
same group and is responsible for the advanced
optometry unit of the Department of Ophthalmology of Vithas Medimar International Hospital,
Alicante, Spain. The authors have no proprietary
or commercial interest in the medical devices that
are mentioned in this manuscript.
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For ocular itch associated
with allergic conjunctivitis
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The most commonly reported adverse reactions occurred
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ZERVIATE® (cetirizine ophthalmic solution) 0.24%
Brief Summary
INDICATIONS AND USAGE

ZERVIATE (cetirizine ophthalmic solution) 0.24% is a histamine-1 (H1) receptor antagonist
indicated for treatment of ocular itching associated with allergic conjunctivitis.

DOSAGE AND ADMINISTRATION
Recommended Dosing: Instill one drop of ZERVIATE in each affected eye twice daily

(approximately 8 hours apart). The single-use containers are to be used immediately after
opening and can be used to dose both eyes. Discard the single-use container and any
remaining contents after administration. The single-use containers should be stored in the
original foil pouch until ready to use.

CONTRAINDICATIONS

None.
WARNINGS AND PRECAUTIONS

Contamination of Tip and Solution: As with any eye drop, care should be taken not to
touch the eyelids or surrounding areas with the dropper tip of the bottle or tip of the singleuse container to avoid injury to the eye and to prevent contaminating the tip and solution.
Keep the multi-dose bottle closed when not in use. Discard the single-use container after
using in each eye.
Contact Lens Wear: Patients should be advised not to wear a contact lens if their eye is red.
ZERVIATE should not be instilled while wearing contact lenses. Remove contact lenses
prior to instillation of ZERVIATE. The preservative in ZERVIATE, benzalkonium chloride,
may be absorbed by soft contact lenses. Lenses may be reinserted 10 minutes following
administration of ZERVIATE.
ADVERSE REACTIONS
Clinical Trials Experience: Because clinical trials are conducted under widely varying

conditions, adverse reaction rates observed in the clinical trial 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 7 clinical trials, patients with allergic conjunctivitis or those at risk of developing allergic
conjunctivitis received one drop of either cetirizine (N=511) or vehicle (N=329) in one or both
eyes. The most commonly reported adverse reactions occurred in approximately 1%–7% of
patients treated with either ZERVIATE or vehicle. These reactions were ocular hyperemia,
instillation site pain, and visual acuity reduced.

USE IN SPECIFIC POPULATIONS
Pregnancy

Risk Summary
There were no adequate or well-controlled studies with ZERVIATE in pregnant women.
Cetirizine should be used in pregnancy only if the potential benefit justifies the potential risk
to the fetus.
Data
Animal Data
Cetirizine was not teratogenic in mice, rats, or rabbits at oral doses up to 96, 225, and 135 mg/kg,
respectively (approximately 1300, 4930, and 7400 times the maximum recommended human
ophthalmic dose (MRHOD), on a mg/m2 basis).

Lactation

Risk Summary
Cetirizine has been reported to be excreted in human breast milk following oral administration.
Multiple doses of oral dose cetirizine (10 mg tablets once daily for 10 days) resulted in systemic
levels (Mean Cmax = 311 ng/mL) that were 100 times higher than the observed human exposure
(Mean Cmax = 3.1 ng/mL) following twice daily administration of cetirizine ophthalmic solution
0.24% to both eyes for 1 week. Comparable bioavailability has been found between the tablet
and syrup dosage forms. However, it is not known whether the systemic absorption resulting
from topical ocular administration of ZERVIATE could produce detectable quantities in human
breast milk.
There is no adequate information regarding the effects of cetirizine on breastfed infants, or
the effects on milk production to inform risk of ZERVIATE to an infant during lactation. The
developmental and health benefits of breastfeeding should be considered along with the
mother’s clinical need for ZERVIATE and any potential adverse effects on the breastfed child
from ZERVIATE.
Pediatric Use: The safety and effectiveness of ZERVIATE has been established in
pediatric patients two years of age and older. Use of ZERVIATE in these pediatric patients
is supported by evidence from adequate and well-controlled studies of ZERVIATE in pediatric
and adult patients.
Geriatric Use: No overall differences in safety or effectiveness have been observed between
elderly and younger patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenicity
In a 2-year carcinogenicity study in rats, orally administered cetirizine was not carcinogenic
at dietary doses up to 20 mg/kg (approximately 550 times the MRHOD, on a mg/m2 basis).
In a 2-year carcinogenicity study in mice, cetirizine caused an increased incidence of benign
liver tumors in males at a dietary dose of 16 mg/kg (approximately 220 times the MRHOD,
on a mg/m2 basis). No increase in the incidence of liver tumors was observed in mice at
a dietary dose of 4 mg/kg (approximately 55 times the MRHOD, on a mg/m2 basis). The
clinical significance of these findings during long-term use of cetirizine is not known.
Mutagenesis
Cetirizine was not mutagenic in the Ames test or in an in vivo micronucleus test in rats.
Cetirizine was not clastogenic in the human lymphocyte assay or the mouse lymphoma assay.
Impairment of Fertility
In a fertility and general reproductive performance study in mice, cetirizine did not impair
fertility at an oral dose of 64 mg/kg (approximately 875 times the MRHOD, on a mg/m2 basis).

PATIENT COUNSELING INFORMATION

Risk of Contamination: Advise patients not to touch dropper tip to eyelids or surrounding
areas, as this may contaminate the dropper tip and ophthalmic solution. Advise patients to
keep the bottle closed when not in use. Advise patients to discard single-use containers after
each use.
Concomitant Use of Contact Lenses: Advise patients not to wear contact lenses if their
eyes are red. Advise patients that ZERVIATE should not be used to treat contact lens–related
irritation. Advise patients to remove contact lenses prior to instillation of ZERVIATE. The
preservative in ZERVIATE solution, benzalkonium chloride, may be absorbed by soft contact
lenses. Lenses may be reinserted 10 minutes following administration of ZERVIATE.
Administration: Advise patients that the solution from one single-use container is to
be used immediately after opening. Advise patients that the single-use container can be
used to dose both eyes. Discard the single-use container and remaining contents immediately
after administration.
Storage of Single-use Containers:

Instruct patients to store single-use containers in the original foil pouch until ready to use.

Rx Only
Distributed by: Eyevance Pharmaceuticals LLC. Fort Worth, TX 76102

Surgeons
are changing
delivery method

Sustained-release option is deposited
directly into the lenticular capsule
By Lynda Charters;
Reviewed by Lisa Nijm, MD, JD

The administration of dexamethasone intraocular suspension 9%
(Dexycu, EyePoint Pharmaceuticals) has undergone a change.
Previously, it was injected into the
posterior chamber after ocular surgery to manage postoperative inflammation. Surgeons are injecting
the bioerodible, sustained-release
drug depot directly into the lenticular capsule after phacoemulsification and IOL implantation.
Lisa Nijm, MD, JD, medical
director of Warrenville Eye Care
in Illinois, shared her pearls for
successful capsular bag administration of the suspension, which
was approved in 2018 to manage
inflammation after ocular surgery.
Once positioned intraocularly,
the drug tapers over time as would
be done with conventional topical
drops, but the new route of administration reduces or eliminates
patients’ treatment burden and
adherence issues, she explained.
Nijm’s experience with this
anti-inflammatory approach has
been positive, as patients are comfortable and have no or minimal
inflammation a day after surgery.
The original technique was for the
dexamethasone suspension to be

placed in the ciliary sulcus. The
challenge with this, Nijm said, was
the surgeon’s inability to visualize
the placement of the droplet and
its size. Because this was a blind
technique, there was potential
for trauma to the iris and for drug
migration to the anterior chamber
or for the drug to be deposited on
the optic of the intraocular lens,
Nijm pointed out.
The capsular bag technique is
an improvement on the previous
method because the surgeon can
visualize the placement and size of
the dexamethasone delivered. The
iris is not in contact with the drug,
the risk of drug migration decreases, and the procedure is performed
more naturally by surgeons.
Nijm said she accidentally
performed this technique while injecting dexamethasone in a patient
with a large capsulorhexis. In this
case, the Verisome sustained-delivery platform (EyePoint Pharmaceuticals) accidentally landed in and
remained in the capsular bag and
the outcome of the case was good.
This experience coincided with
the work of Robert Osher, MD, and
Robert Weinstock, MD, who had
been working on placing dexamethasone intraocular suspension
in the capsular bag.
Continues on page 30 : Delivery
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Dexamethasone ophthalmic insert
matches drops for inflammation control
Sustained-release option helps with patient adherence following surgery

By Lynda Charters;
Reviewed by Kevin Jackson, MD

A comparison of the dexamethasone ophthalmic insert (Dextenza; Ocular Therapeutix,
Inc) with topical prednisolone showed that
the inflammatory control provided by the 2
treatments was similar after minimally invasive
glaucoma surgeries (MIGS) using the iStent
(Glaukos) or Hydrus (Ivantis) devices during cataract surgery, according to Kevin Jackson, MD,
with the Department of Ophthalmology at the
Duke University School of Medicine in Durham,
North Carolina.
Despite the minimal manipulation associated with the MIGS device, inflammation can
develop and must be addressed postoperatively.
However, even under ideal circumstances,
patient adherence can be an issue with the
use of drops. The dexamethasone implant is a
sustained-release device that can address the
inflammation postoperatively without instillation of drops.

The study
Jackson and colleagues evaluated in a retrospective, observational study (NCT04200651)
how well the dexamethasone device controlled postoperative inflammation in patients
who underwent surgery with use of a MIGS
device and compared the results with those
who received topical prednisolone.
The study included 84 eyes that underwent
cataract surgery with use of a MIGS device
with the dexamethasone implant or topical
prednisolone. The primary outcomes were
the inflammation 1 and 3 months postoperatively; the secondary outcomes were the
IOPs at 1 and 3 months postoperatively, the
need for additional steroids, the presence of
cystoid macular edema, and IOP spikes.

OphthalmologyTimes.com

The dexamethasone ophthalmic insert is implanted in a patient.
(Image courtesy of Kevin Jackson, MD)

Results
The patients (mean age, 74 years) were divided
between the dexamethasone implant and
topical prednisolone. The groups were well
matched demographically before surgery; after
surgery the degrees of inflammation and IOP
levels were also similar between the 2 groups.
There were no differences between the
groups in the postoperative inflammation, and
the percentage of patients with no cells in the
anterior chamber was the same as the data
reported previously, 62.1% to 81%, the authors
said. Fewer IOP-lowering drops were used and
the IOP decreased in both groups. IOP spikes
in the dexamethasone group were about
5%, which is substantially lower than
reported previously.
“Dextenza provided similar inflammation control to topical therapy in patients
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who received iStent or Hydrus with cataract
surgery,” the investigators noted.
Moreover, the investigators also found that
no differences were seen in inflammatory cells,
cystoid macular edema, use of additional topical steroids, or IOP at any point.

Conclusion
“Dextenza appears to be a safe and effective
alternative to topical therapy, and its use with
intracameral antibiotics also allows for ‘dropless’ cataract surgery with iStent or Hydrus to
be performed,” the investigators concluded.
Kevin Jackson, MD
E: kevin.j.jackson@duke.edu

This article is adapted from Jackson’s presentation at the Women in Ophthalmology 2021
Summer Symposium. The study was funded
by Ocular Therapeutix Inc.
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ARMOR study: Keeping pace with
microbial resistance to antibiotics

Ongoing nationwide study looks at in vitro antibiotic resistance among isolates
By Lynda Charters;
Reviewed by Penny Asbell, MD, FACS, MBA

The Antibiotic Resistance Monitoring in Ocular
Microorganisms (ARMOR) surveillance study
has identified high levels of in vitro antibiotic
resistance among ocular staphylococcal and
pneumococcal pathogens, resistance that may
affect treatment success, according to Penny
Asbell, MD, FACS, MBA, director of the Hamilton Eye Institute at the University of Tennessee
Health Science Center.
The ARMOR study is an ongoing nationwide
study examining in vitro antibiotic resistance
among isolates that have been collected from
ocular infections. Between 2009 and 2018,
6091 ocular isolates were collected; specifically, Staphylococcus aureus (n = 2189),
coagulase-negative staphylococci (n = 1745),
Streptococcus pneumoniae (n = 590), Pseudomonas aeruginosa (n = 767), and Haemophilus
influenzae (n = 780).

DELIVERY
( Continued from page 28 )

The drug is prepared with a vortex mixing
device that distributes the drug into suspension, which is then drawn into a syringe and a
cannula attached. This step can be performed
in advance and the suspension will remain
uniform for up to 10 minutes.
According to Nijm, it is important for the
surgeon to prepare the eye to ensure ease of
injection of the dexamethasone suspension.
“The IOL should be well positioned and all
other medications, such as antibiotics, should
be administered before the dexamethasone is

OCTOBER 1, 2021

The ocular isolates were obtained at the
participating study sites nationwide and sent
to a central laboratory for confirmation of
bacterial identity and susceptibility testing.
The investigators also carried out a literature
search for susceptibility data on the bacteria
from ocular infections reported in other studies
for comparison with 10-year ARMOR findings,
according to Asbell.
According to investigators, the key findings
from ARMOR include the following:
Staphylococci were resistant to azithromycin (60%-61%), methicillin (35%-51%), and
ciprofloxacin (33%-34%).
S pneumoniae isolates were resistant to
azithromycin and penicillin (32% and 36%,
respectively). P aeruginosa and H influenzae resistance was low.
Multidrug resistance, defined as resistance
to at least 1 antimicrobial drug in 3 or more
drug classes, was especially prevalent
among methicillin-resistant staphylococci.

injected,” she said. “The primary injection site
and the paracentesis should be well-sealed.
Intraocular dexamethasone is the final step of
the surgery.”
These steps will result in an anterior chamber that is deep and stable. The IOP should be
in the normal range or slightly higher. Nijm
said she prefers to use a superior paracentesis
to deliver the dexamethasone. She enters the
anterior chamber through the paracentesis
and goes inferiorly to the 6 o’clock or 8
o’clock position and places the cannula
under the capsular bag distal to the IOL
optic. The size of the spherule should be
approximately 2 mm. She then rubs the
cannula tip lightly against the superior lip
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A bright spot is that the prevalence of methicillin-resistant S aureus may be declining after
reaching a peak from 2005 to 2015.
Based on their findings, the investigators
concluded that “the ARMOR study showed high
levels of in vitro antibiotic resistance among
ocular staphylococcal and pneumococcal
pathogens and were largely representative
of those reported in smaller US surveillance
studies.”
The investigators also suggest that surveillance data are relevant in that resistance to
antibiotics may foretell treatment failure.
Penny Asbell, MD, FACS, MBA
E: pasbell@uthsc.edu

This article is adapted from Asbell’s presentation
at the Women in Ophthalmology 2021 Summer
Symposium. The ARMOR study is sponsored by
Bausch + Lomb. Asbell was a consultant for Bausch
Health US, LLC, for Grand Rounds presentation to
Bausch & Lomb but has received no compensation
for participation in this study.

to dislodge the drug; if the spherule is too large,
some drug can be aspirated out of the eye. The
cannula is removed in 1 rapid motion to minimize any leakage. The wound can be hydrated
without dislodging the spherule. Wounds
should be well sealed and the IOP optimal.
Nijm advised not performing this technique
if the capsular bag is torn or if there is positive
posterior pressure.
Lisa Nijm, MD, JD
E: LNijm@realworldophthalmology.com
This article is adapted from Nijm’s presentation at the Women in Ophthalmology 2021
Summer Symposium. Nijm is a consultant to
EyePoint Pharmaceuticals.

Cutting-edge Advancements

3

CONTINUING MEDICAL EDUCATION
Follow-Up

VISIT
from

Things You Should Know About
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Learning Objectives

Upon successful completion of this activity, you should be better prepared to:
• Discuss the pathophysiology of presbyopia as related to loss of
accommodation
• Describe the mechanisms of action for novel topical therapies for presbyopia
• Evaluate the efﬁcacy and safety of emerging, investigational topical
therapies for presbyopia
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insights and perspectives on traditional
and emerging approaches to managing
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1

Patients’ presbyopia-related
needs vary.

A recent focus group of 24 individuals aged 36 to 48
years who were deemed to be either presbyopic with a
near correction or pre-presbyopic without near correction revealed many
concerns about living with age-related loss of accommodation.2
More than 50% of the group was unfamiliar with the word “presbyopia” or unaware of its meaning. However, 75% of the patients mentioned
relevant terms such as “getting older” or a “decline” in vision related to
age or “elasticity.” Of those who were not using a reading correction, 44%
had reluctance or even “dread” related to needing it someday. Most (80%)
listed cost, comfort, and convenience among the most important factors
involved in corrective management of near vision.2
International surveys of the impact of refractive errors, including
presbyopia, identified quality of life concerns that included worry,
inconvenience, and difficulty performing recreational and day-today activities.4 With Americans checking their phones 96 times daily,
many are frequently reminded about the impact of presbyopia on their
vision.5
A study of 110 individuals with spectacle-corrected presbyopia and
best-corrected visual acuity of 20/40 or better in the United States found
that 10% of respondents would be willing to trade 5% of their remaining
lifetime to be free of presbyopia, and another 6% would be willing to
trade 10% of their remaining lifetime.4
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Emerging topical therapies take
2 routes to address presbyopia.

Across the lifespan, the eyes’ lenses continue to accumulate protein content and become increasingly thickened.
As the lenses grow harder over time, changes in tension of the suspensory zonules on the lens capsule no longer can adjust the anterior lens to
focus on near objects.5,6 This increase in lens stiffness is considered to be
the primary cause of presbyopia.
One investigational approach for treating presbyopia with topical
medication is to use lipoic acid choline ester to reduce disulfide bonds
that appear to drive lens stiffness.

Investigational
approaches are
intended to
make the:
2
2

pupil smaller
lens softer

If its efficacy is proven, this approach might hold particular potential
for individuals in early stages of presbyopia.7 The other strategy is to
induce miosis to expand the individual’s depth of focus. Decreasing the
aperture at the iris plane provides greater depth of focus with less impact
on peripheral vision, and a treatment that adjusts the pupil to 40% to
50% of normal size would provide an optimal image quality.8 However,
excessive miosis can hamper vision during low-lighting conditions.1

3

Topical therapies are in varying
phases of development.

Data from the phase 3 GEMINI I trial comparing
pilocarpine 1.25% (AGN-190584) with vehicle were presented at the 2021 American Society of Cataract and Refractive Surgery
annual meeting in July 2021.9 Pilocarpine or vehicle was given once daily
bilaterally to adults aged 40 to 55 years with presbyopia (N = 323). The
primary efficacy end point was the proportion of patients gaining 3 lines or
more in mesopic distance-corrected near visual acuity (DCNVA) on day

“A phenomenal number of presbyopic people
do not see an eye-care specialist, and instead
go straight to the rack of glasses for their
readers when they have difficulty with near
vision. These pharmaceutical options are going
to bring a whole lot of patients into eye-care
specialists’ practices who were never coming
into our offices before.”
—Francis S. Mah, MD
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roviding optimal presbyopia management is an important role
for eye-care professionals, given its prevalence. An estimated
30% of the global population has presbyopia, which is even
more common in some developed countries.1 Presbyopia presents in adults in their late 30s and early 40s, and most affected individuals
can expect to spend approximately half their lives with presbyopia-impaired vision.2 However, current options for managing this inevitable
condition — including glasses, contact lenses, and surgical procedures
— have limitations that do not align with the needs of many patients.3 As
noninvasive therapies with varying mechanisms of action move further
down the development pipeline, here are 3 things you should know about
treating presbyopia.

CONTINUING MEDICAL EDUCATION

30. The treatment group had a significantly greater rate
of response (22.5%; P < .0001) vs the group using the
vehicle. The duration of effect lasted up to 6 hours
without loss of distance vision, and the most common
treatment-emergent adverse event in the pilocarpine
group was headache.10
Topline results from the phase 3 VISION-1 study
were announced in May 2021, regarding pilocarpine
1% and 2% formulations administered with a proprietary microdosing dispenser. When compared with
placebo, use of pilocarpine was associated with significant improvement of 3 lines or more in low-light

DCNVA 2 hours after administration. No serious
adverse events were reported.11
Recruitment is ongoing for the phase 3 NEAR-1
and NEAR-2 studies of CSF-1, a proprietary combination of pilocarpine and “multifaceted vehicle”
that reportedly met its primary end point of 3-line
improvement in near vision in a phase 2b study.12 The
next studies are each expected to enroll 300 participants, who will receive 1 drop of the agent or comparator vehicle bilaterally twice daily for approximately 2
weeks. Investigators will assess patients for gains of 3
lines or more in best distance-corrected visual acuity

(BDCVA) at 40 cm with no loss in BDCVA of 5 or
more letters at 4 m.13,14
The lipoic acid choline ester UNR844 is being
tested for its ability to increase lens elasticity by
reducing disulfide bonds between lens proteins. A
phase 2 study of UNR844 is currently recruiting
patients to evaluate twice-daily treatment of 4 dosage
levels vs placebo for 3 months. An earlier phase 1/2
trial of a 1.5% formulation did not meet its primary
end point.15,16
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CME POST-TEST QUESTIONS

Claim Your CME Credit at:
gotoper.com/go/eic-presbyopia21-ot

1 Which of the following factors plays a role in the pathophysiology of presbyopia in an aging adult?
A.
B.
C.
D.

Loss of lens protein due to a breakdown in the lens epithelial ﬁber cells
Decrease in lens surface curvature
Increase in lens stiffness
Continued increase in the refractive index of the central lens throughout life

2 UNR844, a topical lipoic acid choline ester, is intended to treat presbyopia via which mechanism of action?
A.
B.
C.
D.

Temporarily contracting zonules
Reducing inﬂammation in the anterior uveal tract
Reducing disulﬁde bonds between lens proteins
Inducing miosis and ciliary body contraction

3 Which of the following is true of miotic drops for presbyopia?
A.
B.
C.
D.

Headache is not a side effect of miotic drops
Miosis has minimal effects on night vision
Peripheral vision can be decreased by miosis
The pinhole effect at the iris plane compromises distance vision

To learn more about this topic, including insights and perspectives on
traditional and emerging approaches to managing patients with presbyopia,
go to gotoper.com/online-cme-activities/eic/eic-presbyopia21
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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
“You’re focused on your patients, we’re focused on you”

ü
ü
ü
ü
ü
ü
ü

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.
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Reach your
target audience.
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Contact me today
to place your ad.

Joanna Shippoli

(440) 891-2615
jshippoli@mjhlifesciences.com

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

OPHTHALMOLOGISTS

read this space.

Make sure your ad is here next issue instead!
JOANNA SHIPPOLI
Advertising
(440) 891-2615
jshippoli@mjhlifesciences.com
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digital imaging

space to share

Fundus Photo, LLC is the oldest & only independent eye imaging
company delivering the following to meet the needs of today's
professional ophthalmic practice:

FDA 510(k) cleared in the US and CE in Europe/UK

Reading Center Study Certiﬁed, CMS Qualiﬁed for reimbursement

NewVision Ophthalmic Imaging Software in DICOM for PACS integration
Exclusive Universal Auto Transfer to any EHR/PACS

Visit our website to learn why we care about your business!
FDA Cleared, CE Europe, Study Certiﬁed, CMS Qualiﬁed

Easy to use - Easy to own

FUNDUS PHOTO, LLC
+1 314 533 6000 fundusphoto.com

Sustaining Member - Ophthalmic Photographers Society

Ophthalmologist
to share offices with
long-established
ophthalmologist in
Danbury, CT 06811. OCT,
Zeiss Fieldmaster etc
$1850/mo

or adjoining office
without equipment:

$1650/mo

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

DRY EYE MASKS

Introducing the Wizard Research Patent Pending Electric Heated Dry Eye Mask.
THE NEW GOLD STANDARD IN TREATING CHRONIC DRY EYE

To Become a Reseller:
Help@DryEyeMask.com

One World Trade Center
New York, NY 10007

$50 Wholesale / $99.99 Retail

OphthalmologyTimes.com

35

213.471.8050
www.DryEyeMask.com

OCTOBER 1, 2021

For Products & Services and Recruitment advertising information, contact:
Joanna Shippoli at 440-891-2615 • Email: jshippoli@mjhlifesciences.com

classifieds

careers: pennsylvania

careers: south dakota

Sanford Eye Center is seeking a BC/BE Ophthalmologist to add to its current group of 4
ophthalmologists and 5 optometrists, with one physician focusing on pediatric patients.
 Ideal candidate would be a comprehensive ophthalmologist with fellowship training in glaucoma
 Call is 1:4

Reach your target audience.

 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.

Our audience.
Contact me today to place your ad.

Joanna Shippoli
(440) 891-2615

Check us out at practice.sanfordhealth.org

jshippoli@mjhlifesciences.com

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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careers: 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
jobs.utsouthwestern.edu/job/11078250/neuro-ophthalmologist-dallas-tx/

»

Comprehensive Ophthalmologist at Parkland - as Assistant Professor,
Associate Professor, or Professor
jobs.utsouthwestern.edu/job/11569152/comprehensiveophthalmologist-at-parkland-dallas-tx/
Glaucoma/Comprehensive Ophthalmologist FWO
Faculty Practice Satellite Office/JPS
jobs.utsouthwestern.edu/job/13705880/glaucoma-comprehensiveophthalmologist-fwo-faculty-practice-satellite-office-jps-dallas-tx/

»

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.

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 surgery, glaucoma,

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. As an equal opportunity employer, UT Southwestern prohibits unlawful discrimination, including discrimination on
the basis of race, color, religion, national origin, sex, sexual orientation, gender identity, gender expression, age, disability, genetic information,
citizenship status, or veteran status. To learn more, please visit: https://jobs.utsouthwestern.edu/why-work-here/diversity-inclusion/
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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
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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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FEEL THE
THRILL
Break free from tradition.
Unleash the power
of the PanOptix IOL.
®

AcrySof® IQ PanOptix® Family of Trifocal IOLs Important Product Information
CAUTION: Federal (USA) law restricts this device to the sale by or on the order of a physician. INDICATIONS: The AcrySof® IQ PanOptix® Trifocal IOLs include AcrySof® IQ PanOptix® and AcrySof® IQ PanOptix® Toric IOLs and are
indicated for primary implantation in the capsular bag in the posterior chamber of the eye for the visual correction of aphakia in adult patients, with less than 1 diopter of pre-existing corneal astigmatism, in whom a cataractous lens has
been removed. The lens mitigates the effects of presbyopia by providing improved intermediate and near visual acuity, while maintaining comparable distance visual acuity with a reduced need for eyeglasses, compared to a monofocal
IOL. In addition, the AcrySof® IQ PanOptix® Toric Trifocal IOL is indicated for the reduction of residual refractive astigmatism. WARNINGS/PRECAUTIONS: Careful preoperative evaluation and sound clinical judgment should be used
by the surgeon to decide the risk/benefit ratio before implanting a lens in a patient with any of the conditions described in the Directions for Use labeling. Physicians should target emmetropia and ensure that IOL centration is achieved.
For the AcrySof® IQ PanOptix® Toric Trifocal IOL, the lens should not be implanted if the posterior capsule is ruptured, if the zonules are damaged or if a primary posterior capsulotomy is planned. Rotation can reduce astigmatic correction.
If necessary, lens repositioning should occur as early as possible prior to lens encapsulation. Some visual effects may be expected due to the superposition of focused and unfocused multiple images. These may include some perceptions
of halos or starbursts, as well as other visual symptoms. As with other multifocal IOLs, there is a possibility that visual symptoms may be significant enough that the patient will request explant of the multifocal IOL. A reduction in contrast
sensitivity as compared to a monofocal IOL may be experienced by some patients and may be more prevalent in low lighting conditions. Therefore, patients implanted with multifocal IOLs should exercise caution when driving at night
or in poor visibility conditions. Patients should be advised that unexpected outcomes could lead to continued spectacle dependence or the need for secondary surgical intervention (e.g., intraocular lens replacement or repositioning). As
with other multifocal IOLs, patients may need glasses when reading small print or looking at small objects. Posterior capsule opacification (PCO) may significantly affect the vision of patients with multifocal IOLs sooner in its progression
than patients with monofocal IOLs. Prior to surgery, physicians should provide prospective patients with a copy of the Patient Information Brochure, available from Alcon, informing them of possible risks and benefits associated with the
AcrySof® IQ PanOptix® Trifocal IOLs. ATTENTION: Reference the Directions for Use labeling for each IOL for a complete listing of indications, warnings and precautions.
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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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