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Discover continuous
calm in uveitis1
YUTIQ is designed to deliver a sustained release of fluocinolone for up to 36 months
for patients with chronic non-infectious uveitis affecting the posterior segment of the eye1
• Proven to reduce uveitis recurrence at 6 and 12 months1*
At 6 months–18% for YUTIQ and 79% for sham for Study 1 and 22% for YUTIQ and 54%
for sham for Study 2 (P<.01). At 12 months–28% for YUTIQ and 86% for sham for Study 1
and 33% for YUTIQ and 60% for sham for Study 2.
• Extended median time to ﬁrst recurrence of uveitis1,2
At 12 months–NE† for YUTIQ/92 days for sham in Study 1; NE for YUTIQ/187 days
for sham in Study 2.
• Mean intraocular pressure (IOP) increase was comparable to sham1,2
Study was not sized to detect statistically signiﬁcant differences in mean IOP.

For more
information, visit

YUTIQ.com

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

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

INDICATIONS AND USAGE
YUTIQ® (ﬂuocinolone acetonide intravitreal implant) 0.18 mg is indicated for the treatment of chronic non-infectious
uveitis affecting the posterior segment of the eye.
IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
Ocular or Periocular Infections: YUTIQ is contraindicated in patients with active or suspected ocular or
periocular infections including most viral disease of the cornea and conjunctiva including active epithelial
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infections and fungal diseases.
Hypersensitivity: YUTIQ is contraindicated in patients with known hypersensitivity to any components
of this product.
WARNINGS AND PRECAUTIONS
Intravitreal Injection-related Effects: Intravitreal injections, including those with YUTIQ, have been associated
with endophthalmitis, eye inﬂammation, increased or decreased intraocular pressure, and choroidal or retinal
detachments. Hypotony has been observed within 24 hours of injection and has resolved within 2 weeks.
Patients should be monitored following the intravitreal injection.
Steroid-related Effects: Use of corticosteroids including YUTIQ may produce posterior subcapsular cataracts,
increased intraocular pressure and glaucoma. Use of corticosteroids may enhance the establishment of secondary
ocular infections due to bacteria, fungi, or viruses. Corticosteroids are not recommended to be used in patients
with a history of ocular herpes simplex because of the potential for reactivation of the viral infection.
Risk of Implant Migration: Patients in whom the posterior capsule of the lens is absent or has a tear are at risk
of implant migration into the anterior chamber.
ADVERSE REACTIONS
In controlled studies, the most common adverse reactions reported were cataract development and increases
in intraocular pressure.
Please see brief summary of full Prescribing Information on adjacent page.
References: 1. YUTIQ® (ﬂuocinolone acetonide intravitreal implant) 0.18 mg full US Prescribing Information. EyePoint Pharmaceuticals, Inc.
May 2021. 2. Data on ﬁle.
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YUTIQ® (fluocinolone acetonide intravitreal implant) 0.18 mg,
for intravitreal injection
Initial U.S. Approval: 1963
BRIEF SUMMARY: Please see package insert for full prescribing information.
1. INDICATIONS AND USAGE. YUTIQ® (fluocinolone acetonide intravitreal implant)
0.18 mg is indicated for the treatment of chronic non-infectious uveitis affecting
the posterior segment of the eye.
4. CONTRAINDICATIONS. 4.1. Ocular or Periocular Infections. YUTIQ is contraindicated in patients with active or suspected ocular or periocular infections including most viral disease of the cornea and conjunctiva including active epithelial
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infections and fungal diseases. 4.2. Hypersensitivity. YUTIQ is contraindicated in
patients with known hypersensitivity to any components of this product.
5. WARNINGS AND PRECAUTIONS. 5.1. Intravitreal Injection-related Effects.
Intravitreal injections, including those with YUTIQ, have been associated with
endophthalmitis, eye inflammation, increased or decreased intraocular pressure,
and choroidal or retinal detachments. Hypotony has been observed within 24 hours
of injection and has resolved within 2 weeks. Patients should be monitored following the intravitreal injection [see Patient Counseling Information (17) in the full
prescribing information]. 5.2. Steroid-related Effects. Use of corticosteroids
including YUTIQ may produce posterior subcapsular cataracts, increased intraocular pressure and glaucoma. Use of corticosteroids may enhance the establishment
of secondary ocular infections due to bacteria, fungi, or viruses. Corticosteroids are
not recommended to be used in patients with a history of ocular herpes simplex
because of the potential for reactivation of the viral infection. 5.3. Risk of Implant
Migration. Patients in whom the posterior capsule of the lens is absent or has a
tear are at risk of implant migration into the anterior chamber.
6. ADVERSE REACTIONS. 6.1. Clinical Studies Experience. Because clinical trials
are conducted under widely varying conditions, adverse reaction rates observed in
the clinical trials of a drug cannot be directly compared to rates in the clinical trials
of another drug and may not reflect the rates observed in practice. Adverse reactions associated with ophthalmic steroids including YUTIQ include cataract formation and subsequent cataract surgery, elevated intraocular pressure, which may be
associated with optic nerve damage, visual acuity and field defects, secondary ocular infection from pathogens including herpes simplex, and perforation of the globe
where there is thinning of the cornea or sclera. Studies 1 and 2 were multicenter,
randomized, sham injection-controlled, masked trials in which patients with noninfectious uveitis affecting the posterior segment of the eye were treated once with
either YUTIQ or sham injection, and then received standard care for the duration of
the study. Study 3 was a multicenter, randomized, masked trial in which patients
with non-infectious uveitis affecting the posterior segment of the eye were all
treated once with YUTIQ, administered by one of two different applicators, and then
received standard care for the duration of the study. Table 1 summarizes data available from studies 1, 2 and 3 through 12 months for study eyes treated with YUTIQ
(n=226) or sham injection (n=94). The most common ocular (study eye) and nonocular adverse reactions are shown in Table 1 and Table 2.
Table 1: Ocular Adverse Reactions Reported in ≥ 1% of Subject Eyes and
Non-Ocular Adverse Reactions Reported in ≥ 2% of Patients
Ocular
YUTIQ
Sham Injection
ADVERSE REACTIONS
(N=226 Eyes)
(N=94 Eyes)
n (%)
n (%)
Cataract1
63/113 (56%)
13/56 (23%)
Visual Acuity Reduced
33 ( 15%)
11 (12%)
Macular Edema
25 ( 11%)
33 (35%)
Uveitis
22 ( 10%)
33 (35%)
Conjunctival Hemorrhage
17 ( 8%)
5 ( 5%)
Eye Pain
17 ( 8%)
12 (13%)
Hypotony Of Eye
16 ( 7%)
1 ( 1%)
Anterior Chamber Inflammation
12 ( 5%)
6 ( 6%)
Dry Eye
10 ( 4%)
3 ( 3%)
Vitreous Opacities
9 ( 4%)
8 ( 9%)
Conjunctivitis
9 ( 4%)
5 ( 5%)
Posterior Capsule Opacification
8 ( 4%)
3 ( 3%)
Ocular Hyperemia
8 ( 4%)
7 ( 7%)
Vitreous Haze
7 ( 3%)
4 ( 4%)
Foreign Body Sensation In Eyes
7 ( 3%)
2 ( 2%)
Vitritis
6 ( 3%)
8 ( 9%)
Vitreous Floaters
6 ( 3%)
5 ( 5%)
Eye Pruritus
6 ( 3%)
5 ( 5%)
Conjunctival Hyperemia
5 ( 2%)
2 ( 2%)
Ocular Discomfort
5 ( 2%)
1 ( 1%)
Macular Fibrosis
5 ( 2%)
2 ( 2%)
Glaucoma
4 ( 2%)
1 ( 1%)
Photopsia
4 ( 2%)
2 ( 2%)
(continued)

Table 1:

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

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

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

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

his autumn, scientific discussions are split
between procedures and imaging—2 pieces of
bedrock upon which retina practice is built.
On page 7, Caesar K. Luo, MD, FACS, FASRS,
divulges his favorite tips and tricks for treating central
serous chorioretinopathy with the MicroPulse laser.
Karl G. Csaky, MD, PhD, shares his views on multimodal
high-resolution imaging and how it fits into the hunt for a
dry age-related macular degeneration (AMD) therapeutic.
Technological advances necessitate consensus terminology
for defining geographic atrophy, he writes on page 9.
In uveitis, Steven Yeh, MD, discusses how to master the
technique of a suprachoroidal injection as well as safety
considerations (page 12).
In our cover story, Brian K. Do, MD, describes his vision
for the future of long-term steroid-eluting implants. He
believes they can be leveraged beyond their indicated
disease states (page 13).
Paul A. Sieving, MD, PhD, writes that inflammation
often accompanies treatment with AAV-RS1. On page
16, he weighs the options of pretreating with a steroid vs
immune suppression.
Despite being the No. 1 cause of pediatric visual
impairment and blindness in the United States and other
developed countries worldwide, cortical/cerebral visual
impairment is a common, yet underdiagnosed condition,
writes Lotfi Merabet, OD, PhD, MPH, and Jessie Cronan on
page 18.
On page 22, Yodpong Chantarasorn, MD, delves into a
new index that he and his coinvestigators established to
measure fluctuations in central subfield thickness in Thai
patients with wet AMD.
Thanks for reading.•
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editorial
Ophthalmic tech creates new horizon
The future of ophthalmology is not eye drops
Peter J. McDonnell, MD,
is director of the Wilmer Eye Institute, Johns
Hopkins University School of Medicine,
Baltimore, Maryland, and chief medical editor
of Ophthalmology Times®.
P: 443-287-1511
F: 443-287-1514
E: pmcdonn1@jhmi.edu

“The wise ophthalmologist will have to
screen out those individuals who have
demonstrated that they are at substantial risk of being lost to follow-up.”
I’ll be very disappointed if, a decade
from now, topically applied ophthalmic
medications remain the mainstay of
therapy for most eye diseases.
The data are clear that many (and,
in some studies, most) patients fail to
administer their eye drops correctly
and with the appropriate frequency.
Additionally, when ophthalmologists
are asked to distinguish which of their
patients are “reliable” users of the drops
and which are not, and those guesses
are compared with recording of when
the bottles are opened and used, the
clinicians are terrible at predicting
which patients are the adherent ones.

Results of a study from my own
department showed that the average
patient presenting for cataract surgery was taking 7 prescription medications daily. When an older patient is
struggling to remember when to take
all those pills and then is handed 2 or 3
bottles of eye drops to use on varying
schedules, the result is predictable.
One result of this phenomenon is
certain therapies working wonderfully
in clinical trials (where study coordinators are supporting and coaching the
patients and reminding them when to
take their drops) only to have the treatment underperform in the “real world”
after FDA approval.
Thus, university laboratories and
industry are looking at technologies
to provide sustained release of drug
to the eye and no longer relying on
our octogenarians and nonagenarians to serve as our instruments of
drug delivery. Punctal plugs, contact lenses, nanoparticles, gels, pellets, refillable reservoirs—all are
being tested in humans or have been
approved for clinical use.

Another motivation behind such
drug delivery devices is illustrated
in the article by Brian K. Do, MD, in
which a drug-eluting insert is used
to deliver a corticosteroid to the posterior segment, thereby avoiding
the predictable complications that
accompany chronic systemic use of
such agents. The author makes the
important point that such sustained
release implants are not ideal for all
of our patients; those who fail to
return for their scheduled appointments will be at risk for development
of unrecognized pressure elevation
and irreversible vision loss. The wise
ophthalmologist will have to screen
out those individuals who have demonstrated that, for whatever reasons,
they are at substantial risk of being
lost to follow-up. In those patients
who do miss appointments, our front
desk staffs will be challenged with
contacting the patients and emphasizing the necessity of keeping their
appointments.
For glaucoma, uveitis, and retinal
diseases, the future is not eye drops. •
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diabetic
eye disease
Managing CSCR with
MicroPulse laser

Tips for effective therapy with valuable early treatment application
By Caesar K. Luo, MD, FACS, FASRS

P

atients with central serous chorioretinopathy
(CSCR) have an accumulation of fluid between
the neuroretina and retinal pigment epithelium
(RPE). Because this disease often affects the
macula, it can lead to central vision loss, scotoma, metamorphopsia, and micropsia.1,2
CSCR patients are commonly younger and often professionally active. Most patients will improve on their
own, but it is not easy for working-age, healthy young
individuals to deal with distorted vision as they wait for
the condition to clear on its own, which is generally the
approach. With MicroPulse therapy, patients may resolve
their condition faster and are likely to be happier than if
they had waited for the condition to improve on its own.
In my experience, MicroPulse laser treatment can be
very effective for managing CSCR. This therapy allows us
to shift our treatment paradigm and help patients with
CSCR recover functional vision earlier.
During MicroPulse therapy, the laser pulse divides
into microsecond bursts, interspersed with longer resting intervals. This prevents thermal buildup and tissue
necrosis.3,4 Given the consistent body of literature reporting this therapy to be safe, I think we need to consider
treating patients with CSCR earlier.

treatment is a directed therapy, and it is vital to identify
the leak and subretinal fluid extent for effective therapy.

CREATE OVERLAP WITH A LARGE SPOT SIZE
I treat patients with CSCR using single-spot therapy in
a serpentine pattern on the area of active leakage. This
method gives me the greatest control. It is important that
the spots overlap, so I do a 200-μm spot size to make sure
they touch one another. If the spot is too small, it can be
difficult to know exactly where the application is.

TREAT BEYOND THE AREA OF FLUID

TIPS FOR MICROPULSE LASER TREATMENT

Using MicroPulse over the causative leakage is the equivalent of turning down a faucet. I also administer therapy
to the remaining area of subretinal fluid to improve RPE
metabolism, which can help increase the drain.
For this part of the treatment, I use the TxCell Scanning Laser Delivery System, and I choose the pattern grid
size based on the extent of fluid. I go beyond the area by
about 2 laser spot widths. This means I am going over
some areas of healthy retina. In my experience, it is not
enough to address the area of subretinal fluid.
I do not treat arcade to arcade, although some experts
do. I will treat patients with a broad scope for an ischemic
disease such as diabetes or retinal vein occlusion, but
CSCR involves a causative leak, so I focus on that.

In performing MicroPulse laser treatment for patients
with CSCR, I have found the following tips to be valuable:

ERR ON THE SIDE OF OVERTREATMENT

TREAT BASED ON ANGIOGRAPHY FINDINGS
CSCR is not a panischemic disease. Patients often have
a leaking blood vessel causing the buildup of subretinal
fluid, which is what we are managing. MicroPulse laser

WWW.MODERNRETINA.COM

In performing MicroPulse laser therapy over the years,
I have consistently found overtreatment more effective
than undertreatment. I consider it to be the effective and
necessary treatment fluence for MicroPulse therapy. In
my experience and the published evaluations of ancillary
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diabetic eye disease

1

2

3

Figures 1 and 2. Fluorescein angiography and optical coherence tomography (OCT) imaging of a
44-year-old man with 5-day history of blurry vision in left eye, 20/40. Juxtafoveal leak on fluorescein
angiography, not amenable to focal thermal laser. Patient returned in 2 weeks for an unscheduled
visit because he felt unable to work, persistent fluid. Proceeded with MicroPulse therapy. Resolved
subretinal fluid 1 month following MicroPulse therapy, persistent pigment epithelial detachment.
Patient 20/20 and minimal distortion only when occluding right eye.

Figure 3. OCT imaging of the same patient at the 3-month followup.

testing and post-MicroPulse histology,
it is safe to administer therapy beyond
the fovea, so there is no reason to be
nervous and risk undertreatment.

FOLLOW UP AND TREAT AGAIN
I have patients return 1 month after
MicroPulse laser treatment. Most of
the time, their subretinal fluid level
has improved dramatically (Figures 1
and 2).
If patients are improving, I increase
the follow-up interval to 2 months.
When they come in 3 months after
the initial treatment, I will treat them
again if I see progress but not com-
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plete resolution. If I do not see improvement, or I see worsening levels of fluid,
the patient usually has a complicating
factor causing residual leak, and I will
switch to another therapy.
If the patient’s condition looks good
at the 3-month interval and the retina is dry, I increase the interval to 6
months (Figure 3). If the patient is
doing well at that point, I have them
come in annually to make sure they are
not developing chronic RPE changes.

REDUCE FLUID QUICKLY
We know that for many patients
with CSCR, the longer they have fluid

buildup, the more vision problems they
have in the long term. Even after the
fluid buildup has been resolved, these
patients often have visual complaints,
including reduction in contrast sensitivity and color discrimination. They
will often complain that something is
off with their eye.
It would be elucidating to collect
additional data on the effect of excess
fluid on long-term functional vision
in patients with CSCR. Studies involving patients with CSCR often look at
best corrected vision gains with the
treatment they received; however, this
is an incomplete measure of patient
response. Patients may have dramatic
visual acuity improvement, but they do
not always feel they are seeing well. A
randomly assigned, controlled clinical
trial to evaluate functional outcomes
of vision with prolonged fluid would
provide valuable insight into the best
treatment paradigm for these patients.
The retina community has always
been disruptive and creative. We
need to apply these traits to our CSCR
approach. We know subretinal fluid is
not benign, and if we do not treat our
patients earlier, we may be doing them
a disservice by watching and waiting. •
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diagnostics
& imaging
High-resolution multimodal imaging
is key in dry AMD therapeutic
development, future management
By Karl G. Csaky, MD, PhD

D

espite the great strides made in better treatments for patients with exudative agerelated macular degeneration (AMD), similar progress for the dry form of the disease
has remained elusive. However, several potential strategies working their way through the investigative pipeline are showing promise.
Investigators are assessing a variety of approaches
to reduce disease progression. These include drugs
with antioxidative properties, inhibitors of the complement cascade, neuroprotective agents, visual cycle
inhibitors, gene therapy, and cell-based therapies.1
Compounds that suppress inflammation by inhibiting the complement pathway have attracted significant attention, with 2 showing promising results in
phase 3 trials: pegcetacoplan (formerly APL2-103; Apellis Pharmaceuticals) and avacincaptad pegol (Zimura;
Iveric Bio).1 Results from Allegro Ophthalmics’ phase
2a study of risuteganib, a small peptide oxidative stress
stabilizer, showed that risuteganib can reverse vision
loss and restore function. 2 Stealth BioTherapeutics
announced top-line data from its phase 2 trial evaluating elamipretide, saying that although it did not
meet its primary end points, a key secondary end point
showed the agent categorically improved visual function for patients with geographic atrophy (GA). 3

OCT: ASSESSING END POINTS,
MONITORING GA PROGRESSION
Alongside the development of new therapeutics, highresolution optical coherence tomography (OCT) for assessing end points in clinical studies, detecting early
markers of the disease, and eventually tracking treat-
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take-home
Technological advances in imaging necessitate
consensus terminology and criteria for defining
geographic atrophy based on multimodal OCT.

ment efficacy is becoming increasingly important.
Platforms such as Spectralis (Heidelberg Engineering)
that provide high-resolution, high-density OCT scans
with multiple simultaneous fundus imaging modalities provide the type of diagnostic detail necessary in
this new era.
GA is considered an end-stage manifestation of
AMD. Modern multimodal high-resolution OCT helps
the study of atrophy, with fundus autofluorescence
(FAF) imaging now being the gold standard for detecting, monitoring, and quantifying atrophic lesions. These
technological advances in imaging capabilities have
made it necessary to develop consensus terminology
and criteria for defining atrophy based on multimodal
fundus imaging combined with OCT findings that can
now differentiate affected retinal layers.
The international panel for the Classification of Atrophy (CAM) program has introduced 4 new terms that
signify the evolution of the atrophic process, recognizing that photoreceptor atrophy can occur without retinal pigment epithelium (RPE) atrophy and that atrophy
can undergo an evolution of different stages. The terms
are incomplete RPE and outer retinal atrophy (iRORA)
(Figure 1), complete RPE and outer retinal atrophy
(cRORA) (Figure 2), complete outer retinal atrophy
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1

2

Figure 1. Incomplete retinal pigment epithelium (RPE) and outer retinal atrophy (iRORA).
Figure 2. Complete RPE and outer retinal atrophy (cRORA).
(cORA), and incomplete outer retinal
atrophy (iORA).4,5
The program further defined
cRORA, an end point for atrophy that
occurs in the presence of drusen, by
the following criteria: (1) a region of
hypertransmission of at least 250 μm
in diameter, (2) a zone of attenuation
or disruption of the RPE of at least
250 μm in diameter, and (3) evidence
of overlying photoreceptor degeneration, all occurring in the absence
of signs of an RPE tear.4,5 iRORA
describes a stage of AMD where
these OCT signs were present but did
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not fulfill all the criteria for cRORA.
iRORA is defined (1) as a region of
signal hypertransmission into the
choroid, (2) a corresponding zone of
attenuation or disruption of the RPE,
and (3) evidence of overlying photoreceptor degeneration. 5 As seen in Figures 1 and 2 from the same patient
2 years apart, iRORA eventually will
develop into cRORA.

RELEVANT FINDINGS
Double layer signs (DLS) are an important OCT finding that, in some cases,
may herald patients at higher risk for

developing exudative disease. Highresolution imaging with Spectralis
allows clinicians to fully assess the
retina, RPE, and choroid in order to
identify these changes. For example,
smooth DLS could be indicative of extensive sub-RPE deposits, whereas irregular DLS may be more indicative of
subclinical choroidal neovascularization (Figure 3). The quality and density of the OCT scans are critical to
observing features such as the quantity and content of drusen and discerning the appearance of hyper-reflective cores (Figure 4).
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A separation between the RPE
basement membrane and Bruch
membrane, a feature that can only
be identified by OCT, is also associated with progression. Standard fundus photography cannot fully capture areas of cRORA. Spectralis OCT
and FAF help identify and delineate these features that will become
increasingly critical in identifying
patients who are at risk for progres-

sion to advanced AMD. FAF, the
accepted standard for quantitating
GA or cRORA, is being used as an end
point in clinical trials. When therapies become available, this will prove
essential for selecting and monitoring patients who would potentially
benefit from treatment.

CONCLUSION
Therapies for dry AMD are on the ho-

3

4

Figure 3. Double layer signs are an important optical coherence tomography (OCT)
biomarker. Figure 4. Hyper-reflective foci are a type of retinal pigment epithelium
(RPE) that slough off in association with drusen and migrate into the retina.
(Images courtesy of Karl G. Csaky, MD, PhD)
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rizon. It is important to be prepared
with multimodal OCT platforms that
have the ability to accurately and
precisely discern features associated
with progression as well as to monitor treatment results. These platforms also will ensure specialists can
monitor and treat patients with both
wet and dry AMD on a practical, dayto-day basis. •
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uveitis
Acing the suprachoroidal injection
for targeted drug delivery
By Lynda Charters; Reviewed by Steven Yeh, MD

X

ipere (triamcinolone acetonide injectable suspension; Bausch & Lomb) was launched recently as the first and only therapy approved
by the FDA for use in the suprachoroidal space
to treat macular edema associated with uveitis. This
method of administration facilitates targeted delivery of
the medication to the retina and choroid.
“This injection procedure is a more nuanced technique
compared with intravitreal injections and relies on delivering the medication to the suprachoroidal space, which
is a low-resistance system,” said Steven Yeh, MD, professor of ophthalmology and director, retinal disease and
uveitis, Stanley M. Truhlsen Eye Institute, University of
Nebraska Medical Center, Omaha.

DRUG DELIVERY PEARLS
Yeh emphasized the importance of discussing with patients that this injection technique is new.
Importantly, patient selection is paramount in that
this technique of suprachoroidal injection is performed
in patients with noninfectious uveitis with macular
edema who likely will benefit from increased vision and
reduced macular edema.
He prefers using subconjunctival lidocaine, although
other physicians favor a topical anesthetic.
After applying the local anesthetic and antiseptic,
such as betadine, he uses a 900 microneedle held perpendicular to the ocular surface to administer the drug to
the suprachoroidal space. “This allows me to maximize
the short length of the needle while delivering the drug
reliably into the suprachoroidal space,” he explained.
The microneedle has a circular area that will create a
small dimple in the conjunctiva, which allows the tissue
to displace as the needle enters the suprachoroidal space.
Yeh explained that as the plunger of the microneedle is
depressed gently, he can feel the lessening of resistance
as the medication enters the suprachoroidal space.
He also pointed out that the sclera has greater resistance, and as a result, this resistance can be felt if the
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needle is not positioned correctly within the suprachoroidal space.
“I deliver the medication with a very steady, slow,
deliberate pace over about 5 seconds, in contrast to a
rapid injection,” he explained, because patients may feel
the expansion of the suprachoroidal space and pressure.
The Bausch & Lomb training accurately reproduces
what the clinician should feel as the suspension is being
administered, Yeh said (Video).

SAFETY CONSIDERATIONS
Injection of the drug into the suprachoroidal space can
be associated with elevated intraocular pressure in about
12% to 14% of patients or development of cataract in
about 6% to 7% of treated and sham-treated patients in
the PEACHTREE study (NCT02595398).1
Development of endophthalmitis is also a possible
adverse event, with an incidence rate of about 1 case in
2000 patients who receive intravitreal injections.
Patient discomfort is possible when the drug is
injected too rapidly or when the anesthesia is inadequate.
Physicians should also rule out the possibility of active
infectious uveitis because of the potential for exacerbation of the disease with steroids.
“Xipere is an advance in drug delivery for the treatment
of macular edema associated with noninfectious uveitis. I
am excited about the possibility of where this drug delivery platform will go, both for patients with uveitis as well
as other patients with retinal conditions for which this
platform is currently being studied,” Yeh concluded. •
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Expanding our vision of
steroid-eluting implants

How long-term intravitreal steroid technology fits into a modern clinic
By Brian K. Do, MD

I

nnovations in retinal therapies have afforded contemporary clinicians access to 3 steroid-eluting
injectable implants or intraocular use: the dexamethasone intravitreal implant 0.7 mg (Ozurdex; Allergan), the fluocinolone acetonide intravitreal implant
0.19 mg (Iluvien; Alimera Sciences), and the fluocinolone
acetonide intravitreal implant 0.18 mg (Yutiq; EyePoint
Pharmaceuticals). Dexamethasone intravitreal implant
0.7 mg, which has a duration of effect
of about 3 to 6 months, is indicated for
diabetic macular edema (DME), macular edema following branch retinal
vein occlusion (RVO) or central RVO,
and noninfectious uveitis affecting the
posterior segment. 1 Fluocinolone acetonide intravitreal implant 0.19 mg is
Do
indicated for DME,2 and fluocinolone
acetonide intravitreal implant 0.18 mg is indicated for
chronic noninfectious uveitis affecting the posterior segment; both of these implants are non-bioerodible and are
designed to release drug for about 36 months.3
I have leveraged all 3 steroid-eluting implants in my
clinical practice. Typically, these implants are used
strictly for their indicated disease states (ie, fluocinolone acetonide intravitreal implant 0.19 mg for the treatment of DME). In other cases, I have found that an expansive understanding of disease indications invites use of
a particular agent. For example, use of a steroid-eluting
implant in patients with chronic postoperative posteriorsegment inflammation and/or cystoid macular edema
that has not responded to topical corticosteroid/nonsteroidal anti-inflammatory drug therapy is within the
boundaries of dexamethasone intravitreal implant 0.7
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mg’s and fluocinolone acetonide intravitreal implant 0.18
mg’s uveitis indications, and may require us to put aside
our assumption that these agents are only indicated for
more conventional uveitis presentations. Further, given
the robust data sets from clinical trials that have assessed
the safety and efficacy of these implants, we can proceed
with treatment armed with knowledge of the spectrum of
possible disease responses.
Among these 3, fluocinolone acetonide intravitreal
implant 0.18 mg has most recently received approval
by regulatory bodies, and we are learning more about
its practical applications. With that in mind, I’d like to
share 2 real-world examples of its use in patients with
uveitis who underwent cataract surgery.

CASE NO. 1:

CHRONIC UNDIFFERENTIATED BILATERAL
INTERMEDIATE UVEITIS
A 27-year-old White female patient with a medical history of medication-induced lupus presented to the clinic
with blurry vision and bilateral floaters that had been
present on and off for several years. The patient had previously been treated with combinations of topical and
oral steroids, systemic immunosuppression, and multiple dexamethasone administrations.
Upon examination, it was determined that the
patient’s best-corrected visual acuity (BCVA) was 20/70
OD and 20/50 OS, with intraocular pressure (IOP) measurements of 16 and 18 mm Hg, respectively. Although
her anterior chamber was characterized as deep and
quiet, vitreous cells were measured at 2+ in each eye,
with vitreous haze at 1+ OD and 2+ OS. Bilateral epiretinal membranes (ERM) involving the macula were
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also observed. Lab work-ups were
unremarkable.
After evaluating fluorescein angiography and optical coherence tomography (OCT) imaging results (Figures
1 and 2), I diagnosed this patient with
bilateral pars planitis. The patient
elected to discontinue systemic
immunosuppression, citing multiple
infections that arose during treatment that required hospitalization.
Given that her disease had responded
well to previous intravitreal corticosteroid injections, we determined
that fluocinolone acetonide intravitreal implant 0.18 mg was an appropriate therapy.
The patient adhered to a followup regimen similar to that described
in the sidebar, “Follow-up regimens
after implant administration.” At
6 months, BCVA had improved to
20/25 OD and 20/20 OS, and IOP
measurements were 14 and 17 mm
Hg, respectively. The patient’s anterior chambers remained deep and
quiet, with no observable of vitreous
cells or vitreous haze. The patient’s
bilateral ERM were still present.
OCT imaging depicted resolution of
edema (Figure 3). The patient has
since undergone bilateral cataract
extraction with IOL placement, and
will continue to be monitored.

A

B

Figure 1. Fluorescein angiography OD (A) and OS (B) at presentation depicted optic
nerve head capillary leakage in the right eye and petaloid macular leakage bilaterally. These
nonspecific findings are consistent with a diagnosis of pars planitis, given the unrevealing
diagnostic work-up and presence of inflammatory cells within the vitreous cavity.

A

B

Figure 2. OCT imaging at presentation shows evidence of bilateral macular edema
and ERM. Macular edema was more severe OD (A) than OS (B), which correlated with
BCVA of 20/70 OD and 20/50 OS.

A

B

Figure 3. OCT imaging at 6 months following Yutiq administration revealed resolution
of macular edema OD (A) and OS (B). BCVA was measured as 20/25 OD and 20/20 OS.

CASE NO. 2:

UNILATERAL UNDIFFERENTIATED
PARS PLANITIS
An Asian woman in her mid-30s presented to the clinic with a history of
unilateral undifferentiated pars planitis in her left eye. Although her overall medical history was unremarkable,
she had a history of blurry vision OS
that had been treated with a series of
periocular and intravitreal injections
of triamcinolone prior to her establishment of care with me. Her blurry
vision was not connected to any
known retinal vascular issues, and
there was no reported history of vitre-
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Figure 4. OCT imaging from a patient with a uveitic flare up. The poor image quality
can be attributed to opacification and haze of the vitreous.

ous haze, although documentation of
her treatment history was somewhat
scant. She was referred to my clinic
1 month after having undergone uncomplicated cataract surgery of the

effected eye.
The patient did not respond well
to oral steroids previously prescribed
to her to manage her uveitis. A uveitic flare-up occurred 4 months after
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Follow-up regimens after
implant administration
Given that one of the benefits of long-term steroid
therapy is a reduction in treatment burden, clinicians
must balance monitoring with the desire to reduce the
volume of clinical visits.
Immediately following administration of fluocinolone

her initial appointment, and her visual
acuity dropped (as it typically did during uveitis recurrence) to approximately 20/40 (Figure 4); significant
vitreous haze was noted at this time.
I administered dexamethasone intravitreal implant 0.7 mg, and visual acuity returned to approximately 20/20
and visual symptoms resolved. Uveitis
recurred 6 months later, with visual
acuity falling to 20/70. She received
another dexamethasone intravitreal
implant 0.7 mg and responded similarly to the first administration.
Given the positive disease response
to a steroid-eluting implant, the
patient elected for administration of
the longer-acting fluocinolone acetonide intravitreal implant 0.18 mg. She
received the implant 1 year after her

acetonide intravitreal implant 0.18 mg, I typically ask
patients to return for a follow-up evaluation at month
1, during which I assess disease response and IOP. I
also assess vitreous haze and look for signs of cellular
infiltrate of the vitreous. If I determine that a patient’s
disease has responded as expected and if there are no
signs of safety complications, I ask patients to return
every 3 months for monitoring.

initial presentation. In the approximately 2.5 years since receiving the
implant, the patient’s uveitis has
remained controlled (Figure 5). No
IOP issues have been detected during
monitoring appointments.

PATIENT SELECTION
Not all patients are well suited for
long-term steroid implants, particularly if it elutes drug over several
years. Perhaps counterintuitively, patients who have difficultly attending
follow-up appointments are poor candidates for a long-acting drug such
as fluocinolone acetonide intravitreal
implant 0.18 mg. Although it may be
tempting to consider fluocinolone 0.18
mg therapy for a patient with a poor
follow-up record, thereby allowing a

a continuous low dose of therapy regardless of their presence in the clinic,
doing so may risk the development
of IOP-related complications that are
undetected and unaddressed in their
earliest stages. In this instance, lack
of adherence to follow-up may lead to
permanent vision loss.
Given this dynamic, I only use steroid-eluting implants in patients with
proven follow-up patterns. Fluocinolone acetonide intravitreal implant 0.18
mg’s official labeling includes a comprehensive list of contraindications. 3
By the time patients with chronic
inflammatory conditions reach our
clinics, they are often frustrated, seeking targeted therapy, and eager to
experience relief. In patients whose
pathologies align with the approved
indications of steroid-eluting
implants, and whose history with steroids indicate that a disease response
is likely, these therapies may offer consistent, long-term relief.
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Figure 5. OCT imaging following resolution of uveitis after administration of a

steroid-eluting implant. Vitreous opacity no longer interferes with image quality.
Abbreviations: BCVA, best-corrected visual acuity; ERM, epiretinal membrane;
OCT, optical coherence tomography.
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Do is in practice with the Retina Group of Washington
in the Washington, DC, area, and is a clinical assistant
professor of ophthalmology at the Georgetown University
School of Medicine. He is a consultant for AbbVie/Allergan, Alimera Sciences, and for EyePoint Pharmaceuticals.
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gene therapy
AAV-RS1 trials for X-linked retinoschisis:
The good, the bad, and the inflamed
Inflammation often accompanies treatment, can cause issues
By Lynda Charters; Reviewed by Paul A. Sieving, MD, PhD

X

-linked retinoschisis (XLRS) is a congenital
disorder that results in visual impairment in
boys at an early age. No treatment is currently
available, and surgical repair fails in many
cases. Retinal damage in the periphery includes tears
and retinal surface bubbling, scarring, and fibrosis.
XLRS affects the retina both structurally and functionally, ie, splitting of the retinal layers across the
macula and periphery and cysts present; an increased
risk for hemorrhage and detachment; and on electroretinography (ERG), interrupted transmission from
the a-wave to the b-waves (from the rods to the bipolar cells) and reduced or lost ERG b-wave. The RS1 protein is localized to the rod inner segment and the outer
plexiform layer synapses.
Investigators have reported good progress in determining how the disease works in the eye; however, a
downside is the inflammation that seems to accompany treatment with increased dosing. Paul Sieving, MD, PhD, described recent study outcomes and
focused on the inflammatory component associated
with treatment. Sieving is the Neil and MJ Kelly Presidential Chair and director of the Center for Ocular
Regenerative Therapy at University of California, Davis
in Sacramento.

XLRS RESEARCH
The XLRS protein is not exclusive to the eye, according to Sieving, and is found in the lung as well.1 Other
authors suggested the role of the protein in lung carcinoma; they found that in lung adenocarcinoma, the
prognosis is worse if the tissue has low expression of
RS1 protein, indicating that the protein may be seen by
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the systemic circulation, 2 Sieving explained.
Regarding the protein localization, investigators
reported that an element of the synapses, the trip
channel (conductance channel), was found to be missing in RS1 knockout retinas in mice, which impairs
signaling of the synapses to the bipolar cells. 3 After
therapy, in a normal retina, the molecules of the signaling cascade are tightly localized to the dendritic tips;
in contrast, in the knockout model, the molecules are
delocalized along the shaft of the dendrites.
In Sieving’s laboratory where they constructed a
knockout transgenic mouse model that replicated
human disease, ERG images showed the presence of
the a-wave and the absence of the b-wave.
The investigators then created a vector to treat
this scenario and injected it into the middle of the
vitreous. They found RS1 protein expression in the
wild-type mouse retina and in the adeno-associated
vector (AAV)-RS1 vector-treated retinas, in which
the RS1 expression was restored and the schisis cavities were absent; however, the untreated knockout
retina showed schisis cavities and no RS1 expression,
Sieving reported.
Likewise, the retinal structure was restored after
the vector treatment, and the b-wave recovered.
The next step in Sieving’s research involved testing
the vector injected into the vitreous in a human phase
1/2a clinical trial.4 Four doses were tested (1e9-3e11) in
12 patients. He reported one particular patient of interest who had cavities before dosing, but the cavities
were sealed shut by 14 days after dosing. “We are viewing this result as some evidence of biologic activity,”
he commented.
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INFLAMMATION DEVELOPMENT
The first 2 lower doses in the phase
1/2a study were not associated with
inflammation. Last-onset inflammation developed in 1 patient who received dose 1e10 that resolved with
oral steroid therapy; another patient
had preexisting neutralizing antibody and had a very strong antibody
response that was maintained without signs of clinical inflammation.
Three patients on the highest dose
had varying degrees of ocular inflammation; pretreatment with a steroid
was not administered to 2 patients
but was administered to the third
patient, who despite the pretreatment
developed “considerable” inflammation, but the cavities closed. “This
means that ocular inflammation cannot always be averted despite predosing with steroids,” Sieving said.
The next step was a return to the
mouse model to study the retina
transcriptome at baseline and after
dosing. The findings were interesting
because a young mouse had many
upregulated genes associated with
immune system processes. “This
indicated that there is preexisting
immune activation in the retinas
with retinoschisis,” he pointed out.
After vector treatment, the upregulation was moderated, and woundhealing genes were upregulated with
movement toward a recovery phase.

BASELINE INFLAMMATORY
CONTRIBUTION
This raised the question about whether
baseline inflammatory disease con-
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tributes to a vector immune response.
An investigation5 into serum samples from 11 human patients dosed
with the vector showed serum markers before vector dosing, ie, CD4+
T cells were upregulated, and CD8+
T cells were downregulated. The ratio
of the 2 cell types was increased at
baseline and represents a marker of
immune activation.
Again, a question arose about
whether baseline inflammation
from retinal degeneration causes a
pro-inflammatory response to the
AAV vector.
Sieving reported that the degree
of inflammation after vector treatment in these patients was correlated
roughly with the baseline CD4+/CD8+
cell level. In addition, cytokines and
interferon-γ levels also were upregulated after vector treatment, which
was unexpected because these are
systemic immune markers.
Based on this small study, Sieving
had the following takeaways:

» Patients who received the same

»
»

»

vector doses showed considerable variability in response and
inflammation.
Pretreatment with a steroid did not
abrogate the immune response.
Pretreating with immune suppression appeared to reduce the
immune response and inflammation
in 1 of 2 patients.
The highest dose of the vector provided preliminary signs of retinal
biologic activity.

A question for future research is
the immune baseline status and how

an ocular disease is reflected in the
blood/plasma compartment. •
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focal points

Getting to the heart of pediatric
vision loss and blindness

Thinking beyond the eye in the presence of cortical/cerebral visual impairment

By Lynda Charters; Reviewed by Lotfi Merabet, OD, PhD, MPH, and Jessie Cronan
CORTICAL/CEREBRAL VISUAL IMPAIRMENT (CVI), a condition
related to brain injury, results from damage to the visual
pathways in the brain. CVI is all too common although not
commonly diagnosed. And therein lies the problem.
CVI is the No. 1 cause of pediatric visual impairment and
blindness in the United States and other developed countries worldwide,1 according to Lotfi
Merabet, OD, PhD, MPH. Merabet is
associate professor of ophthalmology at
Harvard Medical School and director of
The Laboratory for Visual Neuroplasticity at Schepens Eye Research Institute
and Massachusetts Eye and Ear in Boston, Massachusetts. He is also on the
Merabet
Board of Directors at Carroll Center for
the Blind in Newton, Massachusetts, and
the CVI Steering Committee of the Perkins School for the Blind in Watertown,
Massachusetts. “There has been a fundamental shift in the clinical profile of
visual impairment in pediatric populations, and the Perkins population mirrors this perfectly,” he commented.
From the 1950s to the 1980s, children
Cronan
enrolled in the Perkins School for the
Blind usually had profound vision loss because of disease
or pathology at the ocular level, such as infection, inherited
disease, or retinopathy of prematurity. Over the past few
decades, a shift occurred with children presenting a more
complex profile: visual impairment often accompanied by
learning disabilities and motor and/or language issues. The
source of these conditions was not in the eye but from brain
damage, Merabet explained. “This difference in pediat-
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ric blindness is important both from clinical and scientific
standpoints as well as an educational standpoint.”
Recognition of the source of brain-based visual disabilities
is the key to early intervention in affected children. Considering this fact, Merabet and other researchers are attempting
to determine inherent differences in these children, specifically how visual impairment caused by damage to the brain
is different from visual impairment at the level of the eye.

CURRENT UNDERSTANDING OF CVI
Children with CVI may have sustained a neurologic complication or brain injury during the time of development (ie,
around the time of birth or shortly thereafter). Some children may have had a stroke in utero or been born prematurely. Other causes include seizure disorder, trauma, and
genetic/metabolic disorders.
Because of medical advances in neonatal care, many
more children survive today than in the mid-20th century.
In addition, greater recognition of their perceptual and
learning issues exists at the research level.
However, the focus today is on extending that recognition to the clinics. In a typical scenario, parents may report
their child cannot locate a favorite toy or cross the street
or that they become overwhelmed in crowds or busy classrooms. However, the child’s vision may be only moderately
impaired or normal based on Snellen chart evaluation or
visual perimetry results, and the eyes may appear healthy
on slit-lamp evaluation.
This scenario may lead parents into the weeds with possible diagnoses including autism, development delays, or
psychiatric issues if the clinician does not recognize the
visual impairment is not due to the eye but the brain. This is
when these children begin to fall through the cracks.
Continued on PAGE 20
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Continued from PAGE 18

CVI STUDY
Merabet and his colleagues, in collaboration with Boston Children’s
Hospital, Perkins School for the
Blind, and Boston University Medical
Center, are currently studying brain
scans of children with CVI. They
correlate any identified structural
changes in the brain to manifesting
developmental and behavioral deficits and compare the scans to those
obtained from children with normal
vision and those with other forms of
ocular blindness (Figure). 2
In their study, children are divided
based on age: patients 7 years or older
vs patients 14 years or older. For the
younger group, researchers use virtual
reality and eye tracking to ascertain
visual perceptual abilities by assessing functional vision. These children
may be tasked with finding a specific
toy in a toy box or a specific individual in a crowded hallway. Researchers
then assess the complexity of the environment and the child’s reaction to it.
As the environment increases in complexity, the vision of children with
CVI becomes confusing, which prevents the differentiation of objects

A

and individuals (Video).
Merabet uses virtual reality to create functional vision assessment tools
surpassing the standard eye chart and
tests performed in an ophthalmology or optometry clinic. “We found
that children [with CVI] are very
sensitive to clutter, crowding, complex motion, and, more interestingly,
visual demands. As the task becomes
more difficult, that is, as we make the
assessment harder, their visual system
breaks down,” he explained.
Although a visual assessment during a standard vision test indicates
they may have normal visual acuity,
children may manifest hidden visual
impairment when put into a situation where the visual system is taxed.
“This breaking down of the visual
system in the setting of high visual
demands and complexity is the telltale sign of CVI and highlights the
difference between visual function
and functional vision. We need to
gain a better understanding of how
these children use their vision in the
real world,” Merabet stated.
The older group of children
undergo MRI of their brains to assess

B

What is it like to
have CVI?
Scan this QR code for
a video from the
Perkins School for the
Blind to find out.

white matter connectivity and see
how their brains activate as a function
of performing virtual reality tasks.
“We found their brains are very different from children with typical neurologic development and from those
who are blind from other causes,
emphasizing the need for education,”
Merabet said.
Researchers are also investigating why some children benefit from
intervention and others do not and
the timeline of improvement. Part of
the challenge is determining how the
cause of CVI—brain injury, trauma,
infection, seizure, or genetic or metabolic disorder—relates to underlying visual impairment. “This makes
for a complicated patient profile, and
every child is unique in terms of their
challenges,” Merabet pointed out.

C

Figure.

White matter reconstruction (shown in sagittal view) of 3 main pathways involved in the processing of visual information, namely the superior
longitudinal fasciculus (SLF) (the neuroanatomical correlate of the dorsal visual processing stream), inferior longitudinal fasciculus (ILF) (the ventral
visual processing stream), and inferior fronto-occipital fasciculus (IFOF) (mediating visual attention and orienting). The 3 white matter pathways
are reconstructed in (A) a normal-sighted/developed control, (B) early ocular blind patient, and (C) a patient with CVI and associated periventricular
leukomalacia. The SLF, ILF, and IFOF are fully reconstructed in the control patient and patient with early ocular blindness. In contrast, the SLF and ILF are
sparser and the IFOF is not reconstructed in the individual with CVI. The differences in structural integrity along these major white matter pathways
may be related to observed cognitive visual dysfunctions in CVI.2
(Figure adapted from references 3 and 4).
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INTERVENTION AND BEYOND
No specific treatment currently exists
for patients with CVI. Early diagnosis of brain-based visual impairment
and implementation of strategies to
promote maximal brain development
are the current focus, but there is no
strong evidence to support what does
and does not benefit these patients.
In Merabet’s lab, researchers are
attempting to develop novel assessment tools and compensatory strategies to better understand the difficulties that children face and work
around their challenges. “This is
a great challenge because much
more than vision can be involved.
It is important to use a multilevel
approach that does not just consider
vision but also language, increasing
cognitive function, and self-awareness
in general. The goal is to promote as
much brain development as possible,”
he advised.
“The goal is to identify and diagnose [CVI] in these children earlier
and follow them closely to obtain the
best benefit. Identifying them when
they are in their teens may mean that
valuable time has been lost, although
it is never too late,” Merabet said.

PERKINS CVI PROTOCOL
The CVI Center at Perkins School for
the Blind brings together researchers,
educators, medical professionals, and
parents to recognize brain impairment in children as quickly as possible and ensure they have access to
the effective interventions they need,
all while driving groundbreaking research in the field. Resources are focused on how to assess and educate
children with CVI and how this disorder is fundamentally different from
eye-based visual impairment. Fiftytwo percent of the Perkins population has CVI.
Jessie Cronan, senior director of the
CVI Center, described an ambitious,
2-part effort spearheaded by Per-
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kins, the first phase of which will be
released in May 2022. “The protocol is
a groundbreaking digital assessment
tool created [from] a series of symposia with leaders in CVI that convened
beginning in 2018,” she described.
The collaborations among the
experts highlighted the huge gap that
exists in CVI knowledge and diagnosis and the problem largely unknown
even by experts in visual impairment.
Cronan explained the challenge is
2-fold: providing education about CVI
and supplying functional baseline
assessments and diagnostic tools to
families, teachers, and physicians.
Recognition of this challenge
generated the Perkins CVI Protocol, which fills the education gap
and provides a database of information to support educators and physicians in the United States and worldwide. “The teaching and diagnostic assessment tool that was created
has enough embedded resources for
educators to learn about the disorder. [It is] easily accessible and sufficiently well structured to be valid
and useful for those with all levels
of understanding about CVI,” Cronan explained. This tool provides a
more holistic diagnostic assessment
of CVI than previously available and
identifies children who may not have
received a previous diagnosis.
Part 1 of the Perkins CVI Protocol is an anonymous data medical file
review that compiles basic information about each patient and facilitates
amassment of demographic information in the database to be shared
with researchers. From this database,
a lengthy list of questions looking at
16 visual behaviors was compiled for
parents. The result of these questions
is a functional visional assessment
(customized student sketch) of the
patient’s visual behaviors, including
what the experienced behaviors may
mean and patient recommendations.
The tool includes links to videos

and articles about the visual behaviors and scientific reports, tutorials,
and lists of online learning courses.
It also generates a letter to be sent to
patients’ eye care providers, including them in the assessment of possible CVI.
Part 2 is an education road map
currently under development and validation, expected to roll out in early
2023. It will incorporate everything
from part 1 and create a series of recommendations for observations and
direct assessments, generating an indepth report. “This report will inform
IEPs [independent educational plans],
which are core to special education,”
Cronan explained. •
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AMD
TOWER study:
A new index to measure retinal
fluid fluctuations in wet AMD
By Lynda Charters; Reviewed by Yodpong Chantarasorn, MD

I

nvestigators from Thailand, led by Yodpong Chantarasorn, MD, who is from the Department of Ophthalmology, Vajira Hospital, Navamindradhiraj
University, Bangkok, took a close look at retinal
fluid fluctuations in Thai patients with wet agerelated macular degeneration (AMD) and devised a better way to measure the fluctuations in the central subfield thickness (CST).
Until now, there has been no adequate way to measure fluid fluctuations in the eye via imaging. This is
important because variations in the
foveal thickness during treatment with
anti-VEGF drugs can lead to worse
structural/functional outcomes in
affected patients. The currently used
Chantarasorn
method, which provides the standard
deviation of the magnitude of the variations in the foveal
thickness, may not represent the CST fluctuations, the
authors suggested.

FLUID FLUCTUATION INDEX
Chantarasorn and colleagues devised a new parameter,
the fluid fluctuation index (FI), to facilitate assessment
of the 1-mm CST variations in clinical practice. The FI,
he explained, represents the sum of the numerical value
of the CST increases or decreases between each patient
visit divided by the total number of duration intervals
(total visits –1).
They reported that in their model, the FI “demonstrates better representation of the unstable patterns
of the CST compared to the standard deviation in the
same model.” They showed 3 cases that contrasted the
CST SD and the FI. In case 1, the respective CSTs were
81.6 and 49 microns; case 2, 85.1 and 80 microns; and
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case 3, 70.7 and 80 microns, indicating the differences in
the 2 methods.

TESTING THE FI RATIONALE
The authors conducted a multicenter study from January 2016 to December 2018 to determine the predictive
biomarkers associated with CST fluctuations represented by the FI and the impact of the fluctuations on
the best-corrected visual acuity outcomes in neovascular AMD treatment of treatment-naïve patients. All
patients were on a treat-and-extend regimen from 1 to
3 years. The 1-mm CST FI values from months 3 to 24
were divided into groups based on low, moderate, and
high CST fluctuations to identify the biomarkers.
The patients received bevacizumab (Avastin; Genentech), aflibercept (Eylea; Regeneron), or ranibizumab
(Lucentis; Regeneron); the treatments were switched as
needed. The changes were made in eyes without polypoidal choroidal vasculopathy (PCV) with increased/persistent subretinal or intraretinal fluid after 3 to 6 bevacizumab treatments; in eyes with PCV, the drugs were
switched when persistent polypoidal lesions or a pigment epithelial detachment was seen on imaging with/
without subretinal or intraretinal fluid. PCV was present in 58% of the 572 study eyes.•

YODPONG CHANTARASORN, MD
E: yodpong@nmu.ac.th
Chantarasorn has no financial interests to disclose.

The full article,
including study results,
can be found online
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Table 1: Common Adverse Reactions (≥ 1%)
Adverse
Reactions
VABYSMO™ (faricimab-svoa) injection, for intravitreal use
This is a brief summary. Before prescribing, please refer to the full
Prescribing Information

1 INDICATIONS AND USAGE
VABYSMO is a vascular endothelial growth factor (VEGF) and
angiopoietin 2 (Ang-2) inhibitor indicated for the treatment of
patients with:
1.1 Neovascular (wet) Age-Related Macular Degeneration
(nAMD)
1.2 Diabetic Macular Edema (DME)
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
VABYSMO is contraindicated in patients with ocular or periocular
infections.
4.2 Active Intraocular Inflammation
VABYSMO is contraindicated in patients with active intraocular
inflammation.
4.3 Hypersensitivity
VABYSMO is contraindicated in patients with known hypersensitivity
to faricimab or any of the excipients in VABYSMO. Hypersensitivity
reactions may manifest as rash, pruritus, urticaria, erythema, or
severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections have been associated with endophthalmitis
and retinal detachments [see Adverse Reactions (6.1)]. Proper
aseptic injection techniques must always be used when
administering VABYSMO. Patients should be instructed to report
any symptoms suggestive of endophthalmitis or retinal detachment
without delay, to permit prompt and appropriate management [see
Dosage and Administration (2.6) and Patient Counseling Information
(17)].
5.2 Increase in Intraocular Pressure
Transient increases in intraocular pressure (IOP) have been seen
within 60 minutes of intravitreal injection, including with VABYSMO
[see Adverse Reactions (6.1)]. IOP and the perfusion of the optic
nerve head should be monitored and managed appropriately [see
Dosage and Administration (2.6)].
5.3 Thromboembolic Events
Although there was a low rate of arterial thromboembolic events
(ATEs) observed in the VABYSMO clinical trials, there is a potential
risk of ATEs following intravitreal use of VEGF inhibitors. ATEs are
defined as nonfatal stroke, nonfatal myocardial infarction, or
vascular death (including deaths of unknown cause).
The incidence of reported ATEs in the nAMD studies during the
first year was 1% (7 out of 664) in patients treated with VABYSMO
compared with 1% (6 out of 662) in patients treated with aflibercept
[see Clinical Studies (14.1)].
The incidence of reported ATEs in the DME studies during the first
year was 2% (25 out of 1,262) in patients treated with VABYSMO
compared with 2% (14 out of 625) in patients treated with
aflibercept [see Clinical Studies (14.2)].
6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described
elsewhere in the labeling:
• Hypersensitivity [see Contraindications (4)]
• Endophthalmitis and retinal detachments [see Warnings and
Precautions (5.1)]
• Increase in intraocular pressure [see Warnings and Precautions
(5.2)]
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trial Experience
Because clinical trials are conducted under widely varying
conditions, adverse reaction rates observed in the clinical trials of
a drug cannot be directly compared to rates in other clinical trials
of the same or another drug and may not reflect the rates observed
in practice.
The data described below reflect exposure to VABYSMO in 1,926
patients, which constituted the safety population in four Phase 3
studies [see Clinical Studies (14.1, 14.2)].

VABYSMO
AMD
N=664

DME
N=1262

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

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

6%
2%

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

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

8.2 Lactation
Risk Summary
There is no information regarding the presence of faricimab in
human milk, the effects of the drug on the breastfed infant, or the
effects of the drug on milk production. Many drugs are transferred in
human milk with the potential for absorption and adverse reactions
in the breastfed child.
The developmental and health benefits of breastfeeding should be
considered along with the mother’s clinical need for VABYSMO and
any potential adverse effects on the breastfed child from VABYSMO.
8.3 Females and Males of Reproductive Potential
Contraception
Females of reproductive potential are advised to use effective
contraception prior to the initial dose, during treatment and for at
least 3 months following the last dose of VABYSMO.
Infertility
No studies on the effects of faricimab on human fertility have
been conducted and it is not known whether faricimab can
affect reproduction capacity. Based on the mechanism of action,
treatment with VABYSMO may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and efficacy of VABYSMO in pediatric patients have not
been established.
8.5 Geriatric Use
In the four clinical studies, approximately 60% (1,149/1,929) of
patients randomized to treatment with VABYSMO were ≥ 65 years
of age. No significant differences in efficacy or safety of faricimab
were seen with increasing age in these studies. No dose adjustment
is required in patients 65 years and above.
17 PATIENT COUNSELING INFORMATION
Advise patients that in the days following VABYSMO administration,
patients are at risk of developing endophthalmitis. If the eye
becomes red, sensitive to light, painful, or develops a change
in vision, advise the patient to seek immediate care from an
ophthalmologist [see Warnings and Precautions (5)].
Patients may experience temporary visual disturbances after
an intravitreal injection with VABYSMO and the associated eye
examinations [see Adverse Reactions (6)]. Advise patients not
to drive or use machinery until visual function has recovered
sufficiently.
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WHERE 2 WORLDS MEET
The First and Only Dual-Pathway Inhibitor in Retinal Disease1-5
VABYSMO Is the First IVT Injection Approved for
Q4W-Q16W Dosing Intervals in nAMD and DME1-4*
Image not intended to be a patient portrayal.

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

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