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STATEMENT OF NEED

Neovascular age-related macular degeneration (AMD) is
characterized by a loss of vision in the center of the visual field
and typically affects older people. Considered the most severe
form of AMD, it has been designated as 1 of the leading causes
of vision loss on a global scale.™

Ranibizumab (Lucentis, Genentech) was approved by the
US Food and Drug Administration (FDA) in 2006, and has
been shown to stabilize or improve vision in those with neo-
vascular AMD,>¢ but a common complaint is that dosing must
be monthly for the effects to be maintained. The PrONTO
study evaluated patients treated with 3 monthly injections of
ranibizumab, and then dosing on an as-needed (prn) basis. The
preliminary results suggested patients maintained visual acuity
gains, and were able to halve their monthly dosing schedule.”

Some retina specialists have used bevacizumab (Avastin,
Genentech), which is a full-length recombinant humanized
monoclonal antibody directed against VEGF first approved
for the treatment of metastatic colorectal cancer, off-label as
a compounded ophthalmic preparation, for the treatment of
neovascular AMD. There have been questions, however, as to
how safe and effective off-label use of bevacizumab is com-
pared with ranibiuzmab. A recent analysis of Part B Medicare
expenditures suggests that this off-label use is prevalent®

To address the questions of efficacy and safety of this off-
label use in comparison with the on-label treatment of wet
AMD with ranibizumab, the National Eye Institute funded
a large multicenter study to compare the 2 treatments. The
results of the Comparison of AMD Treatments Trial (CATT),
which were recently made available, demonstrated noninfe-
riority of intravitreally injected bevacizumab in comparison
to ranibizumab for the treatment of wet AMD.? The study
authors noted, however, that differences in rates of serious sys-
temic adverse events require further study.

Aflibercept (Eylea, Regeneron) is the most recent addition to
available treatments for wet AMD. Alflibercept was approved
for the treatment of AMD by the FDA in 2011. VIEW 1 and
2 were parallel phase 3 clinical trials evaluating the efficacy of
aflibercept for the treatment of wet AMD."®"" VIEW 1 and 2
showed that aflibercept dosed every other month after 3 load-
ing doses was noninferior to ranibizumab.

Most recently, data from the phase 3 HARBOR study were
released. This trial evaluated the effects of a higher dose of
ranibizumab, 2.0 mg, vs the FDA-approved dose of 0.5 mg in
monthly and prn dosing formats. The results did not meet the
efficacy endpoint for superiority of 2 mg ranibizumab monthly,
nor did they meet the secondary endpoint of noninferiority in
the prn arm.™

Retinal vein occlusion (RVO) is a common ocular disease
that remains poorly understood due to the multifactorial
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nature of its presentation and contributing systemic factors.
Several associated systemic factors have been identified and
continue to be studied for their impacts on RVO, including
hypertension, diabetes, hypercholesterolemia, thyroid disorder,
and ischemic heart disease. Increased intraocular pressure and
axial length also play roles in this disease."

For many years, clinicians have followed the recommenda-
tions set forth by the Branch Vein Occlusion Study' and the
Central Vein Occlusion Study for managing branch retinal vein
occlusion (BRVO) and central retinal vein occlusion (CRVO),
respectively.'® The former study demonstrated that grid laser
photocoagulation leads to more improvement of visual acuity
than natural history, but the latter showed that grid laser pho-
tocoagulation did not improve visual acuity even though the
macular edema decreased.

The SCORE CRVO trial found that patients treated with
intravitreal steroid experienced a substantial visual acuity gain
of 3 or more lines that persisted for up to 2 years."”

The dexamethasone intravitreal implant 0.7 mg (Ozurdex,
Allergan) was approved by the FDA for the treatment of
macular edema secondary to RVO in 2009. Treated patients
in the GENEVA study had visual acuity gains and reduction in
macular edema at 2 months that was not observed in those in
the placebo arm of the study.™

Ranibizumab was FDA-approved for macular edema fol-
lowing both BRVO and CRVO in 2010, based on the positive
results of the BRAVO™ and CRUISE® studies.

Aflibercept was approved by the FDA in 2012 for the
treatment of macular edema secondary to CRVO. The
COPERNICUS study evaluated aflibercept for the treatment of
macular edema secondary to CRVO and found that patients
in the treatment arms gained a significantly higher number of
letters of vision than those receiving placebo.”’
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TARGET AUDIENCE

This certified CME activity is designed for retina specialists
and general ophthalmologists involved in the management of
retinal disease.

LEARNING OBJECTIVES

Upon completion of this activity, the participant should be
able to:

- recognize various forms of macular edema and inflamma-
tion, using the latest developments in the medical literature
and new insights from case-based learning;

- understand the new data available on treatments for AMD
and RVO and how to apply this information in monotherapy
and combination therapy treatment schemes; and

- treat various forms of macular edema and inflammation,
based on assessment of patient need, latest developments in
the medical literature and insights from case-based learning

ACCREDITATION AND DESIGNATION

This activity has been planned and implemented in
accordance with the Essential Areas and Policies of the
Accreditation Council for Continuing Medical Education
(ACCME) through the joint sponsorship of The Dulaney
Foundation and Retina Today. The Dulaney Foundation is
accredited by the ACCME to provide continuing education
for physicians. The Dulaney Foundation designates this endur-
ing material for a maximum of 1 AMA PRA Category 1 Credit.™
Physicians should claim only the credit commensurate with
the extent of their participation in the activity.

METHOD OF INSTRUCTION

After reviewing the material, please complete the self-
assessment test, which consists of a series of multiple-choice-
questions. To answer these questions online and receive real-
time results, please visit http://www.dulaneyfoundation.org
and click “Online Courses.” Upon completing the activity and
achieving a passing score of over 70% on the self-assessment
test, you may print out a CME credit letter awarding 1 AMA
PRA Category 1 Credit." The estimated time to complete this
activity is 1 hour.
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Updates on the Management
of AMD and CRVO:
an Evidence-based Approach

Recently, a panel of experts was assembled to discuss the most recent treatment modalities for age-related macular
degeneration (AMD) and retinal vein occlusion (RVO), 2 common conditions we see in our practices. Our goal is to dis-
cuss the epidemiology of both diseases, review the level 1 clinical trial data available, and identify unmet needs and the
differential diagnoses for each condition. We will also delve into the practical issues of the management of AMD and

central retinal vein occlusion (CRVO).

—Richard S. Kaiser, MD

EPIDEMIOLOGY OF AMD AND CRVO

Dr. Kaiser: Dr. Regillo, can you begin with providing
some background on the epidemiology of AMD and
CRVO?

Carl D. Regillo, MD: AMD and CRVO are conditions
that we commonly see in the clinic. The most current
reports state that more than 8 million people in the
United States have been diagnosed with AMD and
approximately 1.7 million of these have advanced, or
neovascular, AMD. In the population of those who are
older than 46 years in age, it is estimated that approxi-
mately 1.47% have either neovascular AMD or advanced
geographic atrophy (GA). For those who are 65 years
of age, the estimates of the incidence of AMD are 2.5%;
for those 70 years of age, 6.7%; and for those 75 years of
age, 10.8%. Because estimates are that the US population
will increase by 50% between 2005 and 2025, along with
increasing life expectancies, we can also expect an expan-
sion in the elderly population.’

The numbers of people in the United States who
present with RVO are not nearly as high as with AMD,
but this remains a relatively common indication for the
retina specialist. These patients have an average onset
of disease at 65 years of age, which is younger than the
average age of presentation of AMD (70 years of age).
Most of the cases of RVO that we see are branch retinal
vein occlusion (BRVO), but we also see many patients
with CRVO.4

Dr. Kaiser: Are we going to be able to handle the
treatment burden associated with AMD and RVO?

Dr. Regillo: This question leads directly to unmet
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needs for these diseases. Particularly with wet AMD, we
are not curing the condition; rather, we are controlling
the growth and development of the neovascular com-
plex. Currently, there is no end in sight with the thera-
pies that we currently have available to us, which leads
to increasing numbers of patients that we are managing.

In my practice, we are compensating for increased
patient volume by hiring 2 new retina specialists this year
because we are maxed out in the clinic. In the long-term,
I am hopeful that we can find better ways to control
these diseases with a lower treatment burden.

Dr. Kaiser: Do you think that our treatment success
is limited more by the number of retina specialists in
a practice to handle increased patient volumes or the
access to treatments themselves?

Baruch D. Kuppermann, MD, PhD: This issue is mul-
tifactorial. To a certain extent, some of our patients have
dropped out of the system because of the intensity of
monthly injections. Decreasing the treatment burden
and having more sustainable therapies will help us to
recapture these patients. The timeframe in which this
will happen, however, is probably more than 5 years
out, because even an older drug in a new delivery sys-
tem is seen as a new drug by the US Food and Drug
Administration (FDA) and must undergo the same level
of scrutiny, essentially starting from scratch.

Dr. Kaiser: With current injection therapy, we have
basically had to restructure our practice. Ten years ago,
patients would come into our office, receive testing with
angiography, and then maybe receive laser and counsel-
ing. Now we have more front desk employees to handle



the increased numbers of patients and added injection
lanes. Has the panel had the same experience?

Brandon G. Busbee, MD: We have had to change the
structure of our practice—but first, | have to say that,
despite the challenges to our practices, we are in a great
situation. Ten years ago we did not have much avail-
able to help AMD and CRVO patients. Now we have
agents that are highly successful for treating patients,
and, in many cases, at improving vision. The treatment
burden, however, falls squarely on the frequency with
which patients must receive these injections. The burden
of increasing our efficiency, hiring new staff, and initiat-
ing changes to our practice infrastructure to facilitate
increased patient volume is probably easier on us than is
the frequency of treatment on our patients.

CLINICAL TRIALS FOR AMD

Dr. Kaiser: Dr. Busbee, can you review some of the
level 1 clinical trial data that we have to date? There are
several clinical trials establishing anti-VEGF agents as
viable treatments for both AMD and CRVO.

Dr. Busbee: Of course, MARINA® and ANCHOR® pro-
vided a great deal of information about ranibizumab
(Lucentis, Genentech) for AMD. During the time of those

The MARINA study, published in the New England Journal of Medicine,!
was a 2-year study of 716 patients with neovascular AMD. Participants were
divided into 3 treatment arms: (1) 0.3 mg ranibizumab monthly, (2) 0.5 mq
ranibizumab monthly,and (3) sham injections. The primary endpoint was
the proportion of patients losing fewer than 15 letters from baseline visual
acuity at 12 months.

At 1 year,94.5% of patients given 0.3 mg ranibizumab and 94.6% of
those given 0.5 mg lost fewer than 15 letters, as compared with 62.2% of
patients receiving sham injections (P < .001). Visual acuity improved by
15 or more letters in 24.8% of the 0.3-mg group and 33.8% of the
0.5-mg group, as compared with 5.0% of the sham-injection group
(P <.001).Mean increases in visual acuity were 6.5 letters in the 0.3-mg
group and 7.2 letters in the 0.5-mg group, as compared with a decrease
of 10.4 letters in the sham-injection group (P < .001).The benefit in
visual acuity was maintained at 24 months. During the 24 months, pre-
sumed endophthalmitis was identified in 5 patients (1.0%), and serious
uveitis was observed in 6 patients (1.3%) given ranibizumab.

The study authors concluded that intravitreal administration of ranibi-
zumab for 2 years prevented vision loss and improved mean visual acuity,
with low rates of serious adverse events, in patients with minimally clas-
sic or occult choroidal neovascularization secondary to AMD.

1. Rosenfeld PJ, Brown DM, Heier JS, et al; MARINA Study Group. Ranibizumab for neovascular age-
related macular degeneration. New Engl J Med. 2005;355(14):1419-1431.

http://www.ncbi.nlm.nih.gov/pubmed/17021318

pivotal trials, we had very little information regarding
bevacizumab (Avastin, Genentech) other than small-scale
investigator-sponsored trials (ISTs) and anecdotal reports.
With the HARBOR trial,” which evaluated high-dose
ranibizumab vs standard-dose ranibizumb; CATT® and
IVAN? studies, which evaluated bevacizumab vs ranibi-
zumab; and VIEW 1 and VIEW 2,'° which evaluated afliber-
cept (Eylea, Regeneron Pharmaceuticals, Inc.) vs ranibi-
zumab, we gained new perspective on how ranibizumab
compares with these other 2 anti-VEGF agents, both in
terms of efficacy and dosing,

Dr. Kaiser: What are the top-line data from HARBOR,
CATT, and IVAN that are most useful to us in clinical
practice?

Dr. Busbee: We found from HARBOR that standard-
dose ranibizumab is at the top of the dose response
curve. We also learned less than monthly dosing gives
clinically meaningful visual gains over 2 years using
standard-dose ranibizumab. We have found from both
CATT and IVAN that ranibizumab appears to be bet-
ter at drying the retina. We also have learned that an
alternative dosing pattern of less frequent injections and
monthly dosing seems to be viable for both ranibizumab
and bevacizumab.

ANCHOR

The ANCHOR study, published in the New England Journal of Medicine,
was a 2-year study of 423 patients with neovascular AMD. Participants
were randomized into 3 treatment arms: (1) 0.3 mg ranibizumab monthly
plus sham verteporfin therapy, (2) 0.5 mg ranibizumab monthly plus sham
verteporfin therapy,and (3) monthly sham injections plus active verteporfin
therapy. The primary endpoint was the proportion of patients losing fewer
than 15 letters from baseline visual acuity at 12 months.

At 1 year, 94.3% of those given 0.3 mg ranibizumab and 96.4% of those
given 0.5 mg ranibizumab lost fewer than 15 letters, as compared with
64.3% of those in the verteporfin group (P < .001). Visual acuity improved
by 15 letters or more in 35.7% of the 0.3-mg group and 40.3% of the
0.5-mg group, as compared with 5.6% of the verteporfin group (P < .001).
Mean visual acuity increased by 8.5 letters in the 0.3-mg group and 11.3
letters in the 0.5-mg group; a decrease of 9.5 letters was observed in the
verteporfin group (P < .001). Of the patients treated with 0.5 mg ranibi-
zumab (n = 140), presumed endophthalmitis occurred in 2 patients (1.4%)
and serious uveitis occurred in 1 patient (0.7%).

The study authors concluded that ranibizumab was superior to vertepor-
fin for the treatment of predominantly classic neovascular AMD, with low
rates of serious ocular adverse events,and that treatment improved visual
acuity on average at 1 year.

1. Brown DM, Kaiser PK, Michels M, et al; ANCHOR Study Group. Ranibizumab versus verteporfin for
neovascular age-related macular degeneration. New £ngl J Med. 2006;355(24):2432-1444.

http://www.ncbi.nlm.nih.gov/pubmed/17021319
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HARBOR

The HARBOR study, published in Ophthalmology,' was a 2-year study
of 1098 patients with subfoveal neovascular AMD. Participants were
randomized into 4 treatment arms: (1) 0.5 mgq ranibizumab monthly, (2)
0.5 mg ranibizumab administered on an as-needed (prn) basis after 3
monthly loading doses, (3) 2.0 mq ranibizumab monthly, and (4) 2.0 mg
ranibizumab administered on a prn basis after 3 monthly loading doses.
The primary endpoint was the mean change from baseline in best cor-
rected visual acuity (BCVA) at month 12.

At month 12, the mean change from baseline in BCVA for the 4 groups
was -+10.1 letters (0.5 mg monthly), +8.2 letters (0.5 mg prn), +9.2
letters (2.0 mg monthly),and +8.6 letters (2.0 mg prn).The proportion
of patients who gained =15 letters from baseline at month 12in the 4
groups was 34.5%, 30.2%, 36.1%, and 33.0%, respectively. The mean
change from baseline in central foveal thickness at month 12 in the
4 groups was -172.0 ym, -161.2 ym, -163.3 pm, and -172.4 um, respec-
tively. The mean number of injections was 7.7 and 6.9 for the 0.5-mg pm
and 2.0-mg prn groups, respectively. The investigators found that ocular
and systemic safety profiles were consistent with previous ranibizumab
trials in AMD and comparable between groups.

In the HARBOR study, the monthly 2.0 mq ranibizumab group did not
meet the prespecified superiority comparison, and the 0.5 mg ranibi-
zumab and 2.0 mg prn groups did not meet the prespecified noninferior-
ity comparisons. However, all treatment groups demonstrated clinically
meaningful visual improvement (+8.2 to +10.1 letters) and improved
anatomic outcomes, with the prn groups requiring approximately 4 fewer
injections than the monthly groups. No new safety events were observed.
The HARBOR study confirmed that 0.5 mg ranibizumab dosed monthly
provided optimum results in patients with wet AMD, according to the
authors.

1. Bushee BG, Ho AC, Brown DM, et al; HARBOR Study Group. Twelve-month efficacy and safety of 0.5
mg or 2.0 mg ranibizumab in patients with subfoveal neovascular age-related macular degeneration.
Ophthalmology. 2013;120(5):1046-1056.

http://www.ncbi.nlm.nih.gov/pubmed/23352196

Dr. Regillo: There are a few things we can take away
from the CATT study. First, by year 1, the efficacy
results were comparable with as-needed (prn) dosing
and monthly dosing, but that breaks down eventually
and, unfortunately, the effects of both ranibizumab
and bevacizumab with prn dosing are not as sustain-
able at year 2; the results were inferior. In the first year,
results comparable to monthly dosing were achieved
with 7 to 8 injections of ranibizumab or bevacizumab.
Second, it did not appear that bevacizumab lasts any
longer than ranibizumab, which negates what had been
suggested prior to the trial. In fact, the mean number
of treatments was actually higher with bevacizumab.
Third, there were ocular and systemic safety issues that
were potentially in play, but the meaning of these data
remain unclear, and longer-term follow-up is necessary.

Dr. Kaiser: What did we learn from VIEW 1 and 2 in
terms of how aflibercept compares with ranibizumab?

Dr. Kuppermann: We tend to pool these data from
these 2 studies together, but VIEW 1 did have a different
outcome from VIEW 2. VIEW 1 showed that the
2 mg dose of aflibercept injected every 4 weeks was sta-
tistically superior to the other doses, but this is rarely
discussed. Overall, the pooled 52-week data from VIEW
1 and 2 showed noninferiority of aflibercept injected
every 8 weeks following 3 monthly injections compared
with ranibizumab injected every 4 weeks. These findings
resulted in FDA labeling reflecting the regimen in the clini-
cal trial, but | am not sure that all of us see aflibercept as
being an every 8-week drug. | believe that many clinicians
who have switched patients to aflibercept are still injecting
with the same frequency as with ranibizumab.

Dr. Regillo: What I think is most informative about
VIEW 1 and 2 is that not only was the noninferiority of

VIEW 1 AND VIEW 2

The VIEW 1 and VIEW 2 studies, published in Ophthalmology,' were 2 paral-
lel studies that enrolled a total of 2419 patients with active subfoveal choroidal
neovascularization lesions secondary to AMD. Participants were randomized
into 4 treatment arms: (1) 0.5 mq intravitreal aflibercept monthly (0.5g4), (2)
2.0 mg intravitreal aflibercept monthly (2q4), (3) 2.0 mg intravitreal aflibercept
dosed every 2 months after 3 initial monthly doses (2g8), or (4) 0.5 mg ranibi-
zumab monthly (Rq4).The primary endpoint was noninferiority (margin of
10%) of the aflibercept regimens to ranibizumab in the proportion of patients
maintaining vision at week 52.

The study authors found that all aflibercept groups were noninferior and
clinically equivalent to monthly ranibizumab for the primary endpoint (the 2q4,
0.5q4,and 298 regimens were 95.1%, 95.9%, and 95.1%, respectively, for VIEW
1,and 95.6%, 96.3%, and 95.6%, respectively, for VIEW 2; monthly ranibizumab
was 94.4% in both studies). In a prespecified integrated analysis of the 2 studies,

all aflibercept regimens were within 0.5 letters of the reference ranibizumab for
mean change in BCVA. Al aflibercept regimens also produced similar improve-

ments in anatomic measures. Ocular and systemic adverse events were similar

across treatment groups.

The investigators concluded that intravitreal aflibercept dosed monthly or
every 2 months after 3 initial monthly doses produced similar efficacy and
safety outcomes as monthly ranibizumab. The VIEW 1 and VIEW 2 studies
demonstrated that aflibercept was effective for the treatment of AMD, with the
every-2-month regimen offering the potential to reduce the risk from monthly
intravitreal injections and the burden of monthly monitoring.

1. Heier JS, Brown DM, Chong V, et al; VIEW 1 and VIEW 2 Study Groups. Intravitreal aflibercept (VEGF trap-
eye) in wet age-related macular degeneration. Ophthalmology. 2012;119(12):2537-2548.

http://www.ncbi.nlm.nih.gov/pubmed/23084240
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CATT

The CATT study, published in the New England Journal of Medicine, was a
2-year study of 1208 patients with neovascular AMD. Participants were ran-
domized into 4 treatment arms: (1) ranibizumab monthly, (2) ranibizumab prn,
(3) bevacizumab monthly,and (4) bevacizumab prn.The primary endpoint was
the mean change in visual acuity at 1 year, with a noninferiority limit of 5 letters.

According to the 1-year CATT results, bevacizumab administered monthly
was equivalent to ranibizumab administered monthly, with 8.0 and 8.5 let-
ters gained, respectively. Bevacizumab administered prn was equivalent to
ranibizumab prn, with 5.9 and 6.8 letters gained, respectively. Ranibizumab
as needed was equivalent to monthly ranibizumab; however, the comparison
between bevacizumab pm and monthly bevacizumab was inconclusive. Rates of
death, myocardial infarction, and stroke were similar for patients receiving either
bevacizumab or ranibizumab. The proportion of patients with serious systemic
adverse events was higher with bevacizumab than with ranibizumab, with
excess events broadly distributed in disease categories not identified in previous
studies as areas of concern.

The study authors concluded that,at T year, bevacizumab and ranibizumab
had equivalent effects on visual acuity when administered according to the
same dosing schedule. Ranibizumab administered pr with monthly evaluation
had effects on vision that were equivalent to those of ranibizumab administered
monthly.

In the 2-year analysis” (n=1107) published in Ophthalmology,among
patients following the same regimen for 2 years, mean gain in visual acuity
was similar for both drugs. Mean gain was greater for monthly than for pm
treatment. Switching from monthly to as-needed treatment resulted in great-
er mean decrease in vision during year 2 and a lower proportion of patients
without fluid. Rates of death and arteriothrombotic events were similar for
both drugs (P > .60). The proportion of patients with 1 or more systemic
serious adverse events was higher with bevacizumab than ranibizumab.

Based on these results, it was concluded that ranibizumab and bevacizumab
had similar effects on visual acuity over a 2-year period, and prn treatment
resulted in less gain in visual acuity. There were no differences between drugs
in rates of death or arteriothrombotic events. The investigators noted that the
interpretation of the persistence of higher rates of serious adverse events with
bevacizumab was uncertain due to the lack of speificity to conditions associ-
ated with inhibition of VEGF.

1. CATT Research Group, Martin DF, Maguire MG, Ying GS, Grunwald JE, Fine SL, Jaffe GJ. Ranibizumab and
bevacizumab for neovascular age-related macular degeneration. New Engl  Med. 2011;364(20):1897-1908.
2. CATT Research Group, Martin DF, Maguire MG, Fine SL, Ying GS, et al. Ranibizumab and bevacizumab

for treatment of neovascular age-related macular degeneration: two-year results. Ophthalmology.
2012;119(7):1388-1398.

http://www.ncbi.nlm.nih.gov/pubmed/21526923

IVAN

The IVAN study, published in Ophthalmology, was a 2-year study of 610
patients with neovascular AMD. Participants were divided into 4 treatment arms:
(1) ranibizumab monthly, (2) bevacizumab monthly, (3) ranibizumab prn,and
(4) bevacizumab prn The primary efficacy and safety outcome measures were
distance visual acuity and arteriothrombotic events or heart failure

In the prespecified interim analysis, at 1 year after randomization, the
comparison between bevacizumab and ranibizumab was inconclusive.
Discontinuous treatment (ie, prn) was equivalent to continuous treatment.
Foveal total thickness did not differ by drug but was 9% less with continuous
treatment. Fewer participants receiving bevacizumab had an arteriothrombotic
event or heart failure, but there was no difference between drugs in the propor-
tion experiencing a serious systemic adverse event. Serum VEGF was lower with

bevacizumab and higher with discontinuous treatment. Bevacizumab was less
costly for both treatment regimens.

The study authors found that, at 1 year, the comparison of visual acuity
between bevacizumab and ranibizumab was inconclusive, and visual acuities
with continuous and discontinuous treatment were equivalent. Other outcomes
were reportedly consistent, with the drugs and treatment regimens having
similar efficacy and safety.

1. IVAN Study Investigators, Chakravarthy U, Harding SP, Rogers CA et al. Ranibizumab versus bevacizumab
to treat neovascular age-related macular degeneration: one-year findings from the IVAN randomized trial.
Ophthalmology. 2012;119(7):1399-1411.

http://www.ncbi.nlm.nih.gov/pubmed/22578446

aflibercept determined, but these 2 drugs were equivalent.
After year 1, all arms in the VIEW studies went on

to prn dosing with a minimum of quarterly injections.

There was a trend observed that fewer injections were

required in the aflibercept arms, implying longer dura-

tion of effect to some degree.

Dr. Kuppermann: The differences in injection frequen-
cy in the prn phase of the trials were not that large.

Dr. Regillo: It is clear, just from anecdotal experience and
prn studies, which include HARBOR and CATT, that good

results can be achieved dosing less frequently than monthly.

Dr. Kaiser: One of the limitations with clinical trials

is the pre-established protocol, so there will always be
questions that go unanswered.

Dr. Regillo: There is a lag between our real-world clini-
cal practices and what is done in the clinical studies.
The vast majority of retina specialists, both in the United
States and abroad, are not using the drugs the way they
were used in the clinical trials.

CLINICAL TRIALS FOR CRVO
Dr. Kaiser: What is the level 1 clinical trial data for CRVO?

Dr. Busbee: The first protocol for CRVO set forth by
Genentech was for 6 monthly injections of ranibizumab,

followed by prn injections. In the prn phase, patients could
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CRUISE COPERNICUS

The CRUISE study, published in Ophthalmology, enrolled 392 patients
with macular edema following CRVO; the study featured a 6-month treat-
ment period and 6-month observation period. Patients were randomized to
1 of 3 treatment arms: (1) 0.3 mg ranibizumab monthly, (2) 0.5 mg ranibi-
zumab monthly, and (3) sham injections. The primary efficacy outcome
measure of the study was mean change from baseline BCVA at 6 months.

At month 6, the mean change from baseline BCVA was 12.7 letters and
149 letters in the 0.3 mg and 0.5 mg ranibizumab groups, respectively, and
0.8 letters in the sham group (P < .0001). The percentage of patients who
gained 15 letters or more in BCVA at month 6 was 46.2% (0.3 mg) and
47.7% (0.5 mg) in the ranibizumab groups and 16.9% in the sham group
(P < .0001). Significantly more ranibizumab-treated patients had a BCVA
of 20/40 or better compared with sham patients (P < .0001).The safety
profile was consistent with previous phase 3 ranibizumab trials, and no new
safety events were identified in patients with CRVO.

The study authors concluded that intraocular injections of 0.3 mg or
0.5 mg ranibizumab provided rapid improvement in 6-month visual acuity
and macular edema following CRVO, with low rates of ocular and nonocular
safety events.

1. Brown DM, Campochiaro PA, Singh RP, et al; CRUISE Investigators. Ranibizumab for macular edema
following central retinal vein occlusion: six-month primary endpoint results of a phase Ill study. Ophthal-
mology. 2010;117(6):1124-1133.

http://www.nchi.nlm.nih.gov/pubmed/20381871

skip an injection if they lost fewer than 5 letters of vision
and did not have an increase in optical coherence tomog-
raphy (OCT) thickness. Approximately three-quarters of
patients in CRUISE needed an injection at month 6.

In COPERNICUS, there was also a high percentage
of patients who required injections in the prn phase of
the trial, although, at approximately 50%, it was slightly
lower than in CRUISE. It appeared that patients who
required injections tended to have more ischemia.™

Dr. Kuppermann: In the CRUISE and COPERNICUS
studies, good results were achieved in the first 6 months
of monthly injection of ranibizumab and every-2-month
injection of aflibercept after the initial 3 monthly loading
doses. For all these trials, the initial results were sustained
in the 6-month prn phase. Although patients in the con-
trol arms who were placed on active treatment in the sec-
ond 6 months did see a benefit, this was attenuated, and
this group never caught up to the treatment groups.

This finding supports the rationale that therapy for RVO
should not be deferred. The GENEVA trial for the dexa-
methasone intravitreal implant (Ozurdex, Allergan) showed
similar responses. The patients in the control group who
received the implant in the second 6 months experienced
a clear benefit, but these patients did not achieve results
equal to the initially treated patients at any time point.

Dr. Kaiser: Were there any differences in the clinical trials?
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The COPERNICUS study, published in the American Journal of
Ophthalmology, was a 1-year study of 189 patients with macular edema
secondary to CRVO. Participants were randomized to (1) 6 monthly injec-
tions of 2.0 mg intravitreal aflibercept (Al 204) or (2) 6 monthly sham
injections. From week 24 to week 52, all patients received 2.0 mq intra-
vitreal aflibercept prn (IAl 204 + prn and sham + IAl prn) according to
retreatment criteria. The primary endpoint was the proportion of patients
who gained 15 letters or more from baseline at week 24.

At week 24,56.1% of IAl 204 patients gained =15 letters from baseline
compared with 12.3% of sham patients (P < .001). At week 52,55.3% of
IAI 204 4 prn patients gained =15 letters compared with 30.1% of sham
+ |Al'prn patients (P < .001). At week 52, 1Al 204 + prn patients gained
mean of 16.2 letters of vision vs 3.8 letters for sham + IAl pm (P < .001).
The most common adverse events for both groups were conjunctival hem-
orrhage, eye pain, reduced visual acuity, and increased intraocular pressure.

The investigators concluded that monthly injections of 2.0 mg intravit-
real aflibercept for patients with macular edema secondary to CRVO resulted
in a statistically significant improvement in visual acuity at week 24, which
was largely maintained through week 52 with intravitreal aflibercept prn
dosing. Intravitreal aflibercept injection was generally well tolerated.

1. Brown DM, Heier JS, Clark WL, et al. Intravitreal aflibercept injection for macular edema secondary
to central retinal vein occlusion: 1-year results from the phase 3 COPERNICUS study. Am J Ophthalmol.
2013;155(3):429-437.

http://www.nchi.nlm.nih.gov/pubmed/23218699

Dr. Kupperman: The main difference between the
GENEVA study and those trials for anti-VEGF treatment
is that there was a trailing off of drug effect with the
dexamethasone intravitreal implant at 4 months with
peak effect of the drug occurring at 2 to 3 months.

Dr. Kaiser: How comparable were aflibercept and
ranibizumab in the CRVO studies?

Dr. Kupperman: These 2 anti-VEGF agents were very
comparable.

Dr. Busbee: | agree that these 2 drugs were compa-
rable, but there was a slight uptick in 15-letter gainers in
COPERNICUS compared with CRUISE.

Dr. Kupperman: Although these were not head-to-
head studies, and enrollment criteria may have been
slightly different, | believe it is fair to say that in view-
ing the net results of these trials, aflibercept performed
slightly better than ranibizumab.

Dr. Kaiser: Our statistician colleagues will be quick
to advise against cross-trial comparisions, but, as you
mentioned, the primary endpoint in COPERNICUS was a
15-letter gain, whereas in CRUISE the primary endpoint
was mean change in vision. | think we can all agree that



GENEVA

The GENEVA study, published in Ophthalmology, was a 1-year study of
1256 patients with macular edema secondary to BRVO or CRVO. Participants
were randomized to 1 of 3 treatment arms: (1) 0.7 mq intravitreal dexa-
methasone implant (dexamethasone implant), (2) 0.35 mg dexamethasone
implant, or (3) sham. At day 180, patients could receive the 0.7 mg dexa-
methasone implant if BCVA was less than 84 letters or retinal thickness was
greater than 250 pm. The primary outcome for the open-label extension
was safety,and BCVA was also evaluated.

At day 180,997 patients received the open-label dexamethasone implant.
The investigators found that, with the exception of cataract, the incidence of ocu-
lar adverse events was similar in patients who received their first or second dexa-
methasone implant. Over 12 months, cataract progression occurred in 90 of 302
phakic eyes (29.8%) that received 2 0.7-mg dexamethasone implant injections
vs 5 of 88 sham-treated phakic eyes (5.7%). Cataract surgery was performed
in40f 302 and 1 of 88 eyes, respectively. In the group receiving 2 0.7-mg dexa-
methasone implants,a =10-mm Hg IOP increase from baseline was observed
in 12.6% after the first treatment and 15.4% after the second. A =15-letter
improvement in BCVA from baseline was achieved by 30% and 32% of patients
60 days after the first and second dexamethasone implant, respectively.

According to the study authors,among patients with macular edema
owing to BRVO or CRVO, single and repeated treatment with dexametha-
sone implant had a favorable safety profile over 12 months.In patients who
qualified for 2 dexamethasone implant injections, the efficacy and safety of
the 2 implants were similar with the exception of cataract progression.

1. Haller JA, Bandello F, Belfort R Jr, et al; Ozurdex GENEVA Study Group. Dexamethasone intravitreal
implant in patients with macular edema related to branch or central retinal vein occlusion twelve-month
study results. Ophthalmology. 2011;118(12):2453-2460.

http://www.nchi.nlm.nih.gov/pubmed/21764136

mean change in vision is slightly more sensitive to estab-
lishing efficacy. It is also important to look at enrollment
criteria, for which there were subtle differences between
CRUISE and COPERNICUS.

The importance of enrollment criteria was highlighted
by GENEVA," because the duration of macular edema
affected how patients responded to dexamethasone. If
patients had macular edema for less than 90 days prior to
enrollment, the outcomes were better. CRUISE was heavily
weighted with patients with a shorter duration of macular
edema, compared with GENEVA, in which approximately
85% of patients had macular edema for longer than 90 days
prior to enrollment. When Allergan looked at the subset of
patients with a shorter duration of macular edema, the out-
comes were far more similar to CRUISE. Allergan is currently
conducting a BRAVO-style head-to-head trial in Europe
titled COMO, in which patients are randomly assigned to
the dexamethasone implant or ranibizumab. It will be inter-
esting to see these outcomes.

Dr. Busbee: The CRUISE trial allowed for anti-VEGF
or intraocular corticosteroid treatment as long as the
patient had not had an injection in 3 months prior to

study entry. The COPERNICUS study excluded patients
who any intraocular injection prior to study screening,
This difference most likely led the mean duration of diag-
nosis of CRVO in CRUISE (majority under 4 months) to
be longer than mean duration of RVO in COPERNICUS
(majority under 2 months).When comparing the results
of the CRUISE and COPERNICUS studies, which had
similar outcomes, these subtle factors certainly need to
be considered.

SCREENING AND DIAGNOSTICS
FOR AMD AND RVO
Dr. Kaiser: How do you screen for AMD and RVO?

Dr. Regillo: What we know is that the earlier we catch
neovascular AMD and CRVO-related macular edema,
the more effective our treatments are in improving
patients’ final visual outcomes. Thus, early detection is
important for both conditions, particularly for wet AMD,
which is a more time-sensitive condition.

Education is critical for primary eye care providers and
patients so that symptoms are recognized and patients
are referred early for treatment. An easy method of
screening for patients who we know have dry AMD is
to give them an Amsler grid to self-test at home for any
vision changes. The Foresee Home test (Notal Vision) is
an intriguing way to potentially pick up on the transfor-
mation from dry to wet AMD at an earlier stage. There
are some data scheduled for release in the next year
or so that will indicate whether this method of testing
improves the rates of patients getting earlier treatment
and, thus, improves results over time.

Dr. Busbee: We need to improve our screening efforts
for AMD. You can tell patients how to effectively use the
Amsler grid, but how they use it at home cannot be con-
trolled. We do use the Foresee Home in our practice, but
it has limited applicability at this time because it is costly.

Dr. Kaiser: What diagnostics are you using for your ini-
tial evaluation and follow-up? In my opinion, fluorescein
angiography (FA) remains the gold standard in picking
up the subtleties of retinal disease.

Dr. Regillo: FA is a critical tool in diagnoses for retina
disease for several reasons. First, we know that we can
achieve the best results for patients when we catch dis-
ease early. For wet AMD, FA is the best tool to gauge
the size of the choroidal neovascular (CNV) lesion.
Additionally, in masquerade situations, such as nonvas-
cularized serous retinal pigment epithelial detachment,
central serous chorioretinopathy, drusenoid pigment
epithelial detachment (PED), or pattern dystrophies, FA
is a useful diagnostic tool. How many times do we have
a situation where we wonder, “Is this really wet AMD?”
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when nothing is happening with anti-VEGF injections?

In RVO, the presence of gross macular ischemia can indi-
cate that a patient’s vision may not improve significantly
with treatment. You can also determine if that patient is at
high risk for neovascular sequelae by looking at the degree
of peripheral capillary nonperfusion. If you start with anti-
VEGF and back off or stop treatment suddenly in a highly
ischemic eye, iris neovascularization and neovascular glau-
coma may emerge suddenly in CRVO cases.

Dr. Busbee: | agree that it is critical to get a baseline
FA to establish a phenotype, as many diseases initially
appear to be wet AMD. When we have suboptimal
responders, it is beneficial to be able to compare a later
FA to baseline to determine whether indocyanine green
imaging is necessary.

Dr. Kuppermann: For RVO, the documentation of
ischemia, particularly in the periphery, is important.
The Optos widefield angiography device is useful in this
regard, allowing us to examine in greater detail.

Dr. Kaiser: | also think that gonioscopy is useful in the
diagnosis and management of RVO.

Dr. Busbee: One of the exclusion criteria in CRUISE was
the presence of an afferent pupillary defect (APD). This
was a clinical way to exclude patients with significant isch-
emia from CRVO. | have applied this to my practice by
emphasizing to my technicians that it is important to look
for an APD. If an APD is present, delayed rubeosis with any
extention of the interval between anti-VEGF injections is a
real possibility. | believe this is another important tool along
with gonioscopy in recognizing potential neovascular com-
plications in CRVO.

Dr. Kuppermann: For eyes that | have identified as
having a potential risk, | mark this in the chart and have
a fellow examine these patients prior to dilation to assess
for an APD.

Dr. Kaiser: What does your follow-up examination
include for AMD?

Dr. Busbee: If | have a patient with distinct visual dis-
turbance in the form of central distortion, and | cannot
find the cause, | will bring the patient back at a defined
time, usually within 2 to 3 weeks, and repeat all my test-
ing. If they pass the bar on OCT, fluorescein, and Snellen
visual acuity, and they have no increase in their distor-
tion, | feel much better about the prognosis. For patients
who are newly diagnosed with wet AMD, | typically
perform only an OCT and exam along with subsequent
injections. | repeat the initial FA if | do not think | am
getting an optimal response to consistent treatment.
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Dr. Kaiser: When you have a patient you have diag-
nosed with wet AMD, do you treat that patient on the
same day?

Dr. Busbee: | have evolved to a practice of treating the
same day, which | believe has a couple of benefits. First, | do
not have to fit the patient in my schedule in the next couple
of days when | think he or she needs treatment. Second,
treating the same day relieves the anxiety that a patient may
have about an impending injection. | prefer to use either
ranibizumab or aflibercept on label. | have samples of ranibi-
zumab on hand to specifically address insurance barriers to
same-day treatment, which helps in this regard.

Dr. Kuppermann: | also prefer to treat same day, stay-
ing on label with ranibizumab or aflibercept. Which drug
| use is a fairly arbitrary decision, but | also pay attention
to insurance barriers. If the patient has Medicare only,
this can be a significant cost burden to the patient, so |
may start out with off-label bevacizumab, enrolling the
patient in a patient-assistance program for subsequent
aflibercept or ranibizumab. Most of my patients end up
receiving injections of these 2 on-label drugs.

Dr. Regillo: | also start treatment the same day, with a
preference for the FDA-approved drugs. What Dr. Busbee
noted about patient anxiety is a valid point. It is also
important to consider the additional costs and burden
for that extra office visit, both for the patient and for any
accompanying family members or friends. Furthermore, if
the patient gets lost for 1 or 2 weeks after the initial diag-
nosis, there may be a detrimental effect on vision.

Dr. Kaiser: After the patient has taken a deep breath
after that first injection, 1 of the most common com-
ments that | hear is, “That wasn’t so bad. How many of
these injections am | going to need?”

Dr. Busbee: | tell patients that they will need frequent
injections indefinitely until we find a therapy that can
significantly extend the treatments.

Dr. Kuppermann: | tell patients that it depends, and that
we will make this decision together at every visit based on
their visual status and anatomic appearance on OCT.

Dr. Regillo: | tell patients that the injections will con-
trol the disease, not cure it, and so we will have to per-
form many injections over a long period of time. | also
advise them that the injections will be frequent until we
stabilize the condition, and the frequency of treatment
thereafter will vary from patient to patient.

Dr. Kaiser: | quote the studies and tell the patient
that the studies all were designed for monthly injec-



tions for 24 months and that most patients in these
studies went on to get injections for 36 months. | add
that, although this is not necessarily the program that
we are going to use, and that the regimen will be based
on a number of factors, these are the guidelines set
forth by the FDA.

When would you schedule a follow-up exam after the
first injection and what testing would you perform?

Dr. Busbee: | do not order an FA, but | examine the
patient and perform another OCT. | dilate both eyes for
examination, because | believe it is important in deter-
mining whether asymptomatic hemorrhages are present
in the untreated eye.

With regard to treatment on the follow-up visit, |
believe in the loading-dose theory based on the results of
VIEW 1 and 2 and HARBOR. | think this strategy buys me
some time to see what the progress of disease is in the
early treatment period. Based on this strategy, | treat on
the next monthly visit.

Dr. Kuppermann: | dilate every patient for OCT on

the second visit, and both eyes if the patient will consent,
because | am looking for early disease in the fellow eye.

| do not administer 3 loading doses for every case;
rather, | treat based on the OCT findings.

Dr. Regillo: | rarely obtain follow-up FAs unless | sus-
pect that something else is going on. | perform a dilated
ocular examination and obtain OCTs in both eyes. | treat
monthly until | believe | have reached the patient’s best
potential macular status and visual acuity.

Dr. Kaiser: Although | do not obtain an FA at every
exam, | think that periodic FAs are helpful to detect
lesion growth.

TREATMENT STRATEGIES FOR AMD AND CRVO

Dr. Kaiser: Are you administering monthly anti-
VEGF injections (or bimonthly injections with afliber-
cept) in a treat-and-extend protocol or treat-and-
observe protocol?

Dr. Busbee: | treat and extend. To clarify my earlier

CASE #1: TREAT AND EXTEND FOR AMD

By Carl D. Regillo, MD

Figure 1 shows a patient with new wet AMD who was
20/100 at baseline and had occult subfoveal choroidal
neovascularization (CNV) with leakage and some blood
in the center of the macula in the affected eye. The cor-
responding OCT showed subretinal fluid, macular edema,
and a pigment epithelial detachment. The patient was
started on monthly treatment with ranibizumab injections.
One month after the second injection, the patient’s OCT
showed no signs of exudation. | gave another injection of
ranibizumab and extended the follow-up to 6 weeks. Six
weeks later, the macula was still dry. | gave an injection
and extended the follow-up to 8 weeks. Everything looked
good at 8 weeks, so an injection was given and the follow-
up in turn extended to 10 weeks. At 10 weeks, there were
signs of recurrent CNV activity with edema on OCT and
some decreased visual acuity. | treated at that visit and
reduced the
follow-up to 8
weeks. When
the patient
returned, the
macula was dry
and stable, and
| rechallenged
the patient by
re-extending
the follow-up/
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Figure 2. Treatment intervals of up to 10 weeks.

treatment interval to 10 weeks (Figure 2). This time | was
successful and was able to extend a bit more out to 12
weeks. | maintain the macula dry thereafter with treatments
every 12 weeks over the next 2 years with visual acuity
remaining very good at 20/30 (Figure 3).

Patient now seen at 12 week inlervals

Vi 2730 at 24 months follow-up visil
Figure 3. Treatment intervals of up to 12 weeks.
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statement, | do not automatically give 3 loading doses.
Most patients have 1 area of improvement, whether it is
visual acuity or drying of the macula, which has resulted
from their first few injections, and that compels me to
treat again. Although sometimes it seems that | am giv-
ing monthly injections, my ultimate goal is to treat and
extend.

Dr. Kuppermann: | prefer the prn approach. It allows
more flexibility for my patients and allows me to admin-
ister the least number of injections necessary to provide
a maximum benefit with the minimum risk. Because
there is a possibility that the expression of VEGF may
be of some benefit to patients, | try to counterbalance
forces.

Dr. Kaiser: How do you rationalize this strategy against
the clinical trials, which have shown that monthly treat-
ment is superior to prn dosing?

Dr. Kupperman: My prn regiment is aggressive. Although
I do not use loading doses, | treat at the first sign of any
blood or fluid. | am not looking for reasons not to inject; |
prefer to inject, but if | can avoid it, | will.

Dr. Kaiser: How do reconcile when the patient looks
good to you on OCT but is not reading the Snellen chart
as well as he or she should be?

Dr. Kupperman: | listen to what the patient has to say,
perform the exam, and look at the OCT. In my opinion
this provides enough guidance. | have an electronic med-
ical record, making it easy for me to view progression.

Dr. Regillo: | use a treat-and-extend approach, which
is a continuous, but variable, individualized treatment
regimen. | only stop treatment when | have been giving
injections for a long time and nothing is happening, or in
patients who have end-stage disease.

Dr. Kaiser: How will you manage a patient you have
just diagnosed with nonischemic CRVO?

Dr. Kuppermann: The clinical trials evaluating anti-
VEGF agents for CRVO have changed the way that we
manage these patients. Historically, we employed a
watchful waiting strategy for a period of time prior to
initiating any treatment with laser, the only treatment
available. This treatment regimen was based on the
CVOS study, which is more than 10 years old. Now that
we have anti-VEGF agents that are FDA approved for
CRVO, | tend to inject patients immediately—maybe
not the first day, but soon after | first diagnose CRVO.
From the CRUISE and COPERNICUS studies evaluat-
ing ranibizumab and aflibercept, respectively, we have
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learned that delays in treatment result in decreased
outcomes.

Dr. Regillo: Compared with wet AMD, CRVO is a con-
dition in which the intraocular VEGF levels on average
are higher and, therefore, more intensive treatment may
be needed. That being said, | do not treat every patient
with CRVO the same day if the edema is very mild and
visual acuity relatively good, eg 20/25. However, if there
is moderate edema, decreased vision, or if there is a his-
tory of the condition worsening, | treat with anti-VEGF
therapy on the first visit.

Dr. Kaiser: What if there is no macular edema, but
hemorrhages are present on the macula and the visual
acuity is poor? Would you treat this patient?

Dr. Regillo: In this scenario, the visual acuity is
decreased for 1 of 2 reasons—either the macula is isch-
emic or there is blood on the fovea (or both). | would
observe rather than treat.

Dr. Kuppermann: Going back to the patient with
nonischemic CRVO, | would most likely treat unless the
symptoms are very mild. Unlike AMD, the treatment for
CRVO is usually not ongoing and the risk of harm from
1 initial injection of an anti-VEGF agent is low. After an
initial injection, | see the patient a month later and then
treat prn.

If there is no edema, just occlusion or poor vision
because of potential ischemia vs presence of blood on
the fovea, | do not inject.

Dr. Busbee: | am quick to treat a patient with symp-
tomatic CRVO and macular edema. | routinely extend
treatment after stablilizing the disease with monthly
treatment. Patients with CRVO are different from
patients with diabetes or AMD in that they can tell you
the exact day when they noticed that the drug effect has
dwindled to nontherapeutic levels.

Dr. Kaiser: | am biased toward early treatment, even
for patients with ischemia and hemorrhages. It may take
longer to see results, and patients may not do as well as
their nonischemic counterparts, but | have had success
with anti-VEGF treatment for ischemia.

Dr. Kaiser: If you treated a patient on the first visit,
when will you have them come back for follow-up?

Dr. Regillo: | have the patient come back monthly
until the macula is dry.

Dr. Kaiser: If there was no macular edema and hemor-
rhage in the macula but vision was decreased, and you



decided not to treat at the initial visit, when will you see
a patient back and when will you treat him or her?

Dr. Regillo: It would be rare for a patient to have no
macular edema and decreased vision. Even when there is
blood present, edema tends to coexist. | would see such
a patient back in 1 month to check for edema.

Dr. Kaiser: Once you begin to treat a patient, what must
happen in order to change your frequency of follow-up?

Dr. Regillo: Once the macula is dry | switch to a treat-
and-extend strategy. In general, most of my patients for
whom CRVO does not spontaneously resolve will receive
treatment every 4 to 8 weeks.

Dr. Kaiser: | have a group of patients with RVO who are
50 to 60 years old and who are “addicted” to anti-VEGF
therapy, regardless of specific drug. They function at a high
level when the drug is working, and when a drop-off of
effect occurs it is so dramatic that these patients know they
need another injection. Individualization of treatment for
these types of patients is critical.

Dr. Regillo: | agree. These patients recover well from
macular edema, and even if it recurs, usually no ground
is lost unlike with wet AMD, in which CNV lesion size
can increase. In general, patients with RVO have more
tolerance for recurrence, even if the recurrent edema is
relatively severe. That being said, it is probably better to

reduce these macular edema recurrences in the long run.

Dr. Kaiser: In terms of drug response, | have noticed in
my practice that patients with AMD have more options
because they generally respond to any anti-VEGF agent.
There is a subset of patients with RVO, however, in
whom | see a dramatic drug-specific response, either to
ranibizumab or aflibercept, and a stronger response over-
all to these on-label drugs than to bevacizumab.

Dr. Kuppermann: | always start patients with CRVO
on anti-VEGF injections, but when confronted with a
situation in which they have not responded after 3 injec-
tions, | consider steroids. | favor the dexamethasone
intravitreal implant because of its sustained release and
lower rate of cataract formation as compared with other
steroids.

Dr. Kaiser: Do you use steroids in conjunction with
anti-VEGF, or do you switch to steroids as monotherapy?

Dr. Kuppermann: | have found that patients who do
not respond to anti-VEGF therapy respond well to mono-
therapy with the dexamethasone intravitreal implant.

Dr. Regillo: | also occasionally use steroids for RVO in
conjunction with anti-VEGF injections, usually when |

cannot extend treatment beyond 4 or 5 weeks.

Dr. Busbee: If macular edema persists after several

CASE #2: THE EFFECT OF SWITCHING THERAPIES IN AMD

By Baruch D. Kuppermann, MD, PhD

This case, which was shared with me by a member of the
faculty at the University of lowa, Stephen Russell, MD, dem-
onstrates the possible effect of switching anti-VEGF therapies
when response is suboptimal. This is a 70-year-old woman
with 20/40 vision in the right eye (OD), 20/50 in the left eye
(OS). Figure 1 shows the patient at baseline, at which time
she received bilateral injections of bevacizumab, a common
practice in the Midwest, where patients tend to travel longer
distances for treatment. One month later, the eye still had
fluid, and they decided to give bilateral monthly aflibercept

Figure 2. Bilateral monthly
aflibercept.

Figure 1. Baseline
presentation.

Figure 3. Monthly
bevacizumab.

injections (Figure 2). The OCTs show that, although some
fluid remained, the patient had a good response. After 4
injections of aflibercept, the patient’s insurance carrier refused
to pay for more aflibercept injections, so she had to be
switched back to bevacizumab. Figure 3 shows the sequence
of 4 injections of bevacizumab. The subretinal fluid is again
more prominent in both eyes. However, after 4 injections, the
patient switched insurance and was able to resume afliber-
cept injections; Figure 4 shows the 1-month improvement
after the patient received injections of aflibercept. At last
follow-up, the vision was stable in both eyes at 20/50, which
was the same as baseline.

Figure 4. Improvement after
2 aflibercept injections.
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monthly injections with an anti-VEGF agent, | have the
patient come back 2 weeks after the last injection so

| can gauge the response at that time point with an
interim OCT. If the macula is dry at 2 weeks, | will try
preservative-free triamcinolone (Triesence, Alcon) and
have the patient return for follow-up 4 weeks later. In
many cases, | do not reinject at that 4-week visit.

SAFETY ISSUES WITH ANTI-VEGF AGENTS

Dr. Busbee: The data on systemic safety in CATT were
somewhat confusing and caused me to have some con-
cerns that | did not have with bevacizumab prior to the
publication of the results. Coupled with the IVAN results,
which found significantly lower serum VEGF levels with
bevacizumab during the trial compared with ranibi-
zumab, the increase in systemic serious adverse events is
a notable finding in the CATT trial. | discuss this with my
patients who receive bevacizumab.

The take-home message from both CATT and IVAN
is that we do not have to treat all patients monthly—
some treatments can be individualized to the patient.
Regarding safety, what it really comes down to is that
everyone should evaluate the safety data and come to
their own conclusions.

Dr. Kaiser: The CATT trial showed a statistically sig-
nificant difference in hospitalizations in patients in the
bevacizumab compared with the ranibizumab treatment
arms, and you alluded to the fact that this is confusing
because there was no real explanation. Dr. Kuppermann,
what can we say about this?

Dr. Kuppermann: There was a statistically higher
incidence of serious systemic adverse events in the bev-
acizumab arms compared with the ranibizumab arms.
One of the interesting findings to which Dr. Busbee
also alluded was that in IVAN, the serum VEGF levels
after 12 months of therapy with bevacizumab were
lower (lowered by approximately 70%) vs ranibizumab
(lowered by approximately 10%), a dramatic difference.
There was a clinical correlation to this finding in CATT.
When you look at the Kaplan-Meier curves for risk of
fellow eye CNV for the first 52 weeks, the bevacizumab
and ranibizumab curves are directly on top of each
other. Then, after 12 to 15 months they diverge, with
the bevacizumab arm showing a lower rate of fellow
eye CNV than the ranibizumab arm through the end
of the study. This suggests that the lower serum VEGF
levels caused by intravitreal bevacizumab (as seen in
IVAN) decreased the risk of fellow eye CNV, indicat-
ing that the drop in VEGF levels requires some time to
manifest.

Dr. Kaiser: Some anecdotal reports suggest that fre-
quent injections of anti-VEGF drug may cause increased
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GA. Is this something you consider important to anti-
VEGF therapy?

Dr. Kuppermann: This is a controversial topic because
there are 2 equally compelling explanations. One expla-
nation is that we are administering anti-VEGF on a
chronic basis, which may be causing cell death and pro-
moting GA because the VEGF molecule, in addition to
having angiogenic and vascular permeability effects, also
has an important role in neuroprotection. The counter
argument is that, when treating wet AMD with anti-
VEGF agents, we are not addressing the underlying dry
AMD, so its natural course is to progress to GA. Before,
this progression was hidden from us, other than in the
formation of disciform scars.

Dr. Busbee: The connection between anti-VEGF
agents and progression to GA, in my opinion, must be
demonstrated with better diagnostic tools to produce
more solid evidence. Unfortunately, we did not have the
science at the time of protocol development for all of
our recent AMD trials to include pretreatment fundus
autofluoresence. | do not think that current reports can
lead to any definitive conclusions about increasing areas
of GA, particularly because GA can easily be missed or
masked in a patient with treatment-naive wet AMD.

Dr. Regillo: | think that these reports support the
theory that the least amount of treatment to achieve
the best result is favorable, regardless of whether anti-
VEGF injections promote the progression of GA.
| believe that treating in a cookbook fashion rather
than individualizing treatment is a practice that comes
with added burden and cost and also with greater
potential safety issues.
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1. Which is true about the data from the CATT and IVAN studies?
a. ranibizumab is superior to bevacizumab for the treatment of wet
AMD

b. ranibizumab appears to be better at drying the retina than bevaci-
zumab

¢. ranibizumab and bevacizumab had equivalent efficacy for the treat-
ment of wet AMD

d.Band C

e. none of the above

2. VIEW 1 and 2 findings included:

a. that aflibercept monthly is noninferior to ranibizumab.

b. that aflibercept every 8 weeks after 3 monthly doses is noninferior to
ranibizumab

c. that aflibercept prn is noninferior to ranibizumab

d. Aand B

e. all of the above

3. HARBOR confirmed that monthly dosing of ranibizumab 0.5 mg
produces optimal results for patients with wet AMD.

a. true

b. false

4. How is fluorescein angiography important in testing for a diag-
nosis of wet AMD and/or CRVO?

a. in establishing a baseline for follow-up for both AMD and CRVO

b. to help identify diseases masquerading as AMD

¢. to evaluate choroidal neovascularization lesion size in AMD and pres-
ence of gross macular ischemia in CRVO

d. none of the above

e. all of the above

CME QUESTIONS

5. At 6 months, % of patients in the 0.3 mg ranibizumab
monthly group and ___ % in the 0.5 mg ranibizumab monthly
group in CRUISE gained =15 letters at 6 months, as compared with
___ % of patients in the 2 mg aflibercept group in COPERNICUS.

a. 56.1%; 61.5%; 46.2%

b. 52.3%; 47.7%; 56.1%

C. 46.2%; 47.7%; 56.1%

d. 36.4%; 56.1%; 46.2%

e. none of the above

6. Key patient and care delivery challenges involving AMD and
RVO include which of the following:

a. patient dropout due to injection frequency

b. patient access to retina specialists in rural locations

c. increasing patient load for existing retina specialists

d. aging population demographics for these diseases

e. all of the above

7. Anecdotal findings of increased GA following frequent injec-
tions of anti-VEGF drug may be due to which of the following:
a. a compromised neuroprotection role of the VEGF molecule

b. progression of underlying dry AMD during web AMD treatments
c. both Aand B

8. In the COPERNICUS study, the 56.1% of protocol treated eyes at
week 24 that gained = to 15 letters from baseline was:

a. significantly higher than sham, but was the same as sham at week 52
b. significantly higher than sham and remained higher than sham at
week 52

c. the same as sham, but significantly higher than sham at week 52

d. significantly lower than sham and remained lower than sham at
week 52

Did the program meet the following educational objectives?

of patient need, latest developments in the medical literature and insights from case-based learning

Agree  Neutral Disagree

Recognize various forms of macular edema and inflammation, using the latest developments
in the medical literature and new insights from case-based learning

Understand the new data available on treatments for AMD and RVO and
how to apply this information in monotherapy and combination therapy treatment schemes

Treat various forms of macular edema and inflammation, based on assessment
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Rate your knowledge/skill level prior to participating in this course: 5 = High, 1 = Low
Rate your knowledge/skill level after participating in this course: 5 = High, 1 = Low
Would you recommend this program to a colleague?  JYes [JNo

Do you feel the information presented will change your patientcare?  ([JYes [J No
If yes, please specify. We will contact you by email in 1 to 2 months to see if you have made this change.

If no, please identify the barriers to change.

Please list any additional topics you would like to have covered in future Dulaney Foundation CME activities or
other suggestions or comments.

Jointly Sponsored by The Dulaney Foundation and Retina Today

16 MAY/JUNE 2013



