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1. �Please rate your confidence in your ability to discuss potential 
advantages of long-acting delivery options for wet age-related 
macular degeneration (AMD) (based on a scale of 1 to 5, with 1 
being not at all confident and 5 being extremely confident).

a. 1
b. 2
c. 3
d. 4
e. 5

2. �Treatment compliance among patients with wet AMD can be 
improved by __________. Select ALL that apply.

a. �Insisting on a monthly dosing strategy to ensure trips  
to the clinic 

b. Establishing a strong physician-patient relationship 
c. �Properly educating the patient on their disease and the 

purpose of treatment
d. �Referring patients to retinal specialist within 10 miles  

of their residence 

3. �A 70-year-old female with cardiovascular disease was referred to 
your practice. She has 20/25 visual acuity and a blind spot in her 
central visual field. She is on Medicare. You diagnose her with 
wet AMD. What does the panel suggest should be your next step 
for treating this patient? 

a. �Treat immediately with aflibercept, bevacizumab  
or ranibizumab 

b. �Provide the diagnosis, but delay treatment until insurance 
authorization is received 

c. Observe her to see if her vision worsens
d. Treat immediately with brolucizumab

4. �In the MAPLE study, _______ patients experienced inflammation 
with abicipar.

a. 15%
b. 10%
c. 9%
d. 7%

5. �If and/or when should brolucizumab be considered in patients 
with wet AMD?

a. �Brolucizumab should not be considered for any patient with 
wet AMD due to retinal vasculitis

b. �Brolucizumab should be used in a the first-line setting in 
treatment-naive patients due to its superior drying power as 
compared with other anti-VEGF agents 

c. �Brolucizumab should be used in the second-line setting after 
starting patients on bevacizumab and switching after insur-
ance approval 

d. �Brolucizumab can be considered in patients who have not 
responded to other anti-VEGF agents and who have signifi-
cant intraretinal and/or subretinal fluid 

6. �If the port delivery system is approved, what will need to be con-
sidered when implementing it into practice? 

a. The rate of inflammation 
b. The surgical procedure and its potential risks
c. The increased rate of geographic atrophy
d. Its limited durability 

7. �__________ is a novel antibody biopolymer conjugate that 
allows for increased durability of action inside the eye.

a. ADVM-022
b. KSI-301
c. Faricimab
d. Port delivery system

8. �What percentage of patients with wet AMD do not adhere  
to treatment? 

a. 20%
b. 31%
c. 40%
d. 80%

9. �What is known about the link between anti-VEGF therapy and 
development of macular atrophy?

a. �Macular atrophy is definitely caused by anti-VEGF treatments 
in wet AMD 

b. �Macular atrophy may part of the natural history of choroidal 
neovascularization or may be present concurrently at the time 
of choroidal neovascularization diagnosis

c. �Eyes with choroidal neovascularization rarely have macular 
atrophy present

d. �Patients with wet AMD have preexisting macular atrophy, and 
no direct link can be made to anti-VEGF treatment

Please complete prior to accessing the material and submit with  
Posttest/Activity Evaluation/Satisfaction Measures for CME Credit.

PRETEST QUESTIONS
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T reatments in the pipeline with unique mechanisms of action 
for the treatment of neovascular age-related macular degen-
eration (AMD) may soon provide patients with longer-acting 
drugs and sustained drug delivery, thereby lessening patient 
treatment burden, reducing compliance issues, and  enhanc-

ing the quality of life while still improving vision. However, for a new 
therapy to upend the existing treatment paradigm, these approach-
es must be superior to our current armamentarium of effective, yet 
imperfect, anti-VEGF therapies. Retinal specialists must be able to 
appropriately select patients for treatments, balancing the potential 
risks and benefits to maximize outcomes. The following roundtable 
discussion brings together thought leaders in retina to discuss the 
current challenges in managing AMD, including compliance issues 
and nonresponders, and the expected impact of longer acting treat-
ment options on the field at large. 

— Jennifer I. Lim, MD, Moderator 

CURRENT CHALLENGES IN TREATING PATIENTS 
WITH WET AMD

Jennifer I. Lim, MD: A retrospective cohort study of about 9,000 
patients with neovascular AMD who received anti-VEGF therapy 
found that about 20% of patients were lost to follow-up (LTFU).1 

LTFU was defined as receipt of one or more injections with no 
subsequent follow-up visit within 1 year. The study was performed 
at Wills Eye Hospital in Philadelphia, an urban retina practice with 
multiple locations, from April 1, 2012, to January 12, 2016. LTFU 
rates were greater among patients age 81 or older and patients with 
an annual income under $100,000. But patients who lived more 
than 10 miles from the clinic, those who received unilateral injec-
tions, and people of color also seemed to have higher rates of LTFU. 

Q �Are you seeing similar trends in LTFU and compliance in 
your practices?

Karl Csaky, MD, PhD: The COVID-19 pandemic has changed 
this dynamic pretty significantly.2 Somewhere around 40% of US 
adults have avoided medical care during the pandemic because of 
infection concerns, including 12% who have avoided emergency 
care and 31% who have delayed routine care. In ophthalmology 
specifically, there was an initial 80% drop in appointments at the 
beginning of the pandemic in March 2020. By June 2020, the num-
ber of appointments rebounded but remained 40% lower than 
normal.3 Given the fear of infection, patients are asking them-
selves if they really need that follow-up appointment, especially if 
they have relatively good vision.

Diana Do, MD: I agree with Dr. Csaky that COVID-19 has had 
a significant impact on follow-up. Patients, especially elderly indi-
viduals, are frightened to leave their homes because they are at 
such high risk. Retinal specialists have taken safety seriously and 
must continue to reassure patients it is safe to return to the clinic. 
We don’t want them to go blind waiting at home.

Our elderly population has always had challenges with appro-
priate follow-up because they often rely on family members 
or caregivers to transport them to appointments. Varano et al 
conducted a patient and caregiver survey to assess the barriers 
to AMD care.4 Although the primary barriers were the treatment 
itself and cost, 16% of patients surveyed missed an appointment 
and said the main obstacle was that a caregiver was unable to 
take them.  

Those missed treatments correspond with poorer outcomes; 
there is a direct correlation between the number of anti-VEGF 
injections and outcomes.5 Clinical trial outcomes don’t translate 
to the real world, likely due to undertreating active wet AMD.6,7 
Ciulla et al conducted a retrospective analysis on a large EMR 
database of nearly 50,000 eyes of patients with treatment-naïve 
wet AMD. They found a linear relationship between the mean 
letters gained and mean number of injections.8 Hussain et al con-
ducted a large, retrospective analysis of US claims data in 19,000 
wet AMD patients and found that over 12 months, patients 
received an average of 4.6 and 6.9 injections of bevacizumab and 
ranibizumab respectively, which is much lower than what patients 
receive on clinical trials.9 

2021 and Beyond: 
What’s on the Horizon for Wet AMD?

"In ophthalmology specifically, 
there was an initial 80% 
drop in appointments at the 
beginning of the pandemic in 
March 2020."

—Karl Csaky, MD, PhD
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Dr. Lim: I’m also finding that many of my patients are trying 
to push that treat-and-extend interval a bit longer. The patients 
come in at 6 weeks and ask if they can come in at 8 weeks instead. 
As a result, I’m finding myself trying to extend them faster and 
further than I normally would because it’s hard for them to come 
back; they’re worried about getting sick. 

Q �How is the current pandemic impacting compliance?

Nancy Holekamp, MD: I’m a principal investigator on 
a multinational, qualitative study looking at barriers to treatment 
adherence that has been accepted at the 2021 Association for 
Research in Vision and Ophthalmology Annual Meeting. We’ve 
found a universal fear of injection across countries. Other barri-
ers to care include a perception of treatment ineffectiveness and 
travel time to the clinic. In addition, during the past year COVID 
concerns have also kept patients away from our offices.

Retinal specialists discuss compliance issues as if there’s no solu-
tion, but our study found that a strong doctor–patient relation-
ship and patient education all promote compliance. There’s other 
evidence in the literature that confirms this. Kandula et al con-
ducted a prospective, survey-based study on patients’ knowledge 
and perspectives on wet AMD and its treatment, and found that 
patients were largely unaware of the risk factors and risk-factor 
modifications for wet AMD.10 Clinicians hold the key to improv-
ing the current dismal compliance statistics through establishing a 
meaningful doctor–patient therapeutic relationship and through 
proper education on the disease and the purpose of treatment. 

Dr. Lim: That’s a great point. It’s true that if a patient feels like 
they’re letting down the doctor, they are more likely to return. 

Rishi P. Singh, MD: I was a coauthor on a study published  
recently that explored the consequences of treatment lapses of  
3 months or longer with anti-VEGF therapy in approximately 

300 patients with AMD.11 We found that even a 3-month lapse 
caused a significant increase in central subfield thickness, which 
normalized after treatment was resumed. However, patients who 
lapsed also lost visual acuity (VA), which did not recover. A short-
term lapse in AMD seems to be quite significant; it’s critical that 
they return monthly because if they don’t, their vision will decline. 
We have data on rental vein occlusion (RVO) and diabetic macular 
edema (DME) that is different;12 in those diseases, there is no differ-
ence in the final VA in patients LTFU at 1 year. Although there is an 
anatomical difference at 1 year, there was no difference in the final 
VA outcome. 

Dr. Lim: Dr. Holekamp, you mentioned that patients have a fear 
of injections. I have found that once patients have their first injec-
tion and realize it’s not that uncomfortable, they no longer fear it. 
Do you find that as well? 

Dr. Holekamp: Yes. My usual approach is to give people an 
injection the first time I see them and tell them they need injec-
tions. The injections sound much worse than they actually are. 
The fear of the injection should be secondary to the benefit expe-
rienced by patients with AMD. Once a patient has had an injec-
tion that is given in a compassionate, careful manner, they find 
it’s not so bad. 

Dr. Csaky: In my experience, the reaction of the patient to 
receiving an injection is related to the degree of vision loss. For 
example, if someone comes in with a VA of 20/100 or worse, 
they’ll do whatever is needed. On the other hand, if a patient is 
20/30 with a little bit of fluid, communicating the need for injec-
tions is more challenging. In addition to the fear of a needle in 
their eye, they worry about side effects. I personalize my dialogue 
with patients as much as possible and adjust my approach based 
on the severity of their disease. 

Q �Dr. Lim: Has anyone found that financial considerations 
are barriers to treatment? 

Dr. Do: One of the main concerns we have is the initiation of 
step therapy, which requires the physician to use off-label beva-
cizumab as the first-line treatment for wet AMD. Before I can 
switch a patient to a branded drug, bevacizumab has to fail. It’s 
challenging to know which patients will have these types of insur-
ance restrictions because insurance carriers update their policies 
without telling us. We’re almost forced to use bevacizumab in the 
first-line setting because we don’t know if insurance will cover the 
more expensive US FDA–approved therapies.  

Dr. Lim: Is your strategy then to go ahead and treat patients 
with bevacizumab and try to get the branded drug approved for 
their next appointment so you’re not delaying treatment? 

Dr. Do: I like to treat patients on the same day that I diagnose 

"Clinicians hold the key to 
improving the current dismal 
compliance statistics through 
establishing a meaningful 
doctor–patient therapeutic 
relationship and through 
proper education on the 
disease and the purpose of 
treatment."

—Nancy Holekamp, MD
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them because it can be challenging to have them come back a 
week later. If I have a sample of the branded, FDA-approved drugs, 
I’ll use those. If I don’t have samples, I’ll use bevacizumab.

Dr. Singh: There is objective data supporting a brief delay in 
treatment within a reasonable timeframe. In HARBOR, at the time 
of randomization, it didn’t matter if the patient was treated within 
a day or a week.13 Either approach is reasonable; you can treat 
same-day or wait for insurance approval. I have the same issues 
with step therapy as Dr. Do. Step therapy is fairly widespread. Any 
patient with insurance except for Medicare has some sort of step 
therapy requirement. We are struggling to use branded drugs on 
our patients, and it becomes quite difficult because there are data 
showing that branded drugs have a better drying effect than non-
branded drugs.14 In CATT, ranibizumab and bevacizumab had 
equivalent visual outcomes when injected on the same schedule.15 
But that’s not how we treat patients in the real world; we use treat-
and-extend. We try to get them as dry as possible, as fast as possible. 
We need to extend them as quickly as we can. That’s where these 
branded drugs have some advantages over the nonbranded drugs. 

Dr. Csaky: Where I practice in Texas, it can take some time to 
process the insurance paperwork. We start with bevacizumab, but 
usually the patient is approved for a branded treatment in time 
for their second visit. 

Dr. Holekamp: I like to have a healthy supply of samples for 
the on-label anti-VEGF agents so I can begin with an approved 
therapy and treat the same day. When the patient returns in a 
month, we have determined what their insurance requires regard-
ing step therapy and authorization. I find this to be very effective 
because I’m not only treating the same day, which more efficient, 
but it precludes the patient from worrying about the injection. It 
also makes my staff very efficient in understanding the insurance 
requirements. I practice in the Midwest. We’re lucky in that there 
are a small number of insurance carriers in the area, so we know 
which ones requires what. We’re able to navigate these waters 
effectively, but I’m sure there are changes coming in the future. 

Dr. Lim: It’s interesting to hear all these regional differences. In 
Illinois, where I practice, only a minority of patients require step 
therapy. Some of our Medicaid carriers mandate that we use 
branded drugs, and we start with aflibercept. Our university is 
prohibited from getting samples, so we don’t have that luxury.

CAN LONG-ACTING DELIVERY REVOLUTIONIZE 
AMD TREATMENT? 

Dr. Lim: In 2019, brolucizumab was approved by the FDA for 
wet AMD based on the strength of HAWK and HARRIER.16 We’ve 
also recently seen data on longer-acting agents and delivery meth-
ods in the pipeline, such as ADVM-022, abicipar pegol, and the 
port delivery system (PDS).17-20 I think we’re on the brink of some 
new therapies with extended durability. 

Q �What are your expectations of long-acting delivery? Do 
you expect better outcomes, better adherence, and less 
variability on the optical coherence tomography (OCT)? 
What do you think will be the main advantages of some 
of these longer-acting duration drugs? 

Dr. Singh: Long-term data is really quite poor for many of these 
studies. You see registration studies that have extended patients 
beyond 2 to 4 years, and they all have detrimental outcomes. For 
abicipar, MAPLE had a 9% inflammation rate down from the 15% 
rate in CEDAR and SEQUOIA, but the inflammation reduction 
wasn’t enough to gain FDA approval.19, 21 FDA rejected abicipar for 
wet AMD treatment due to the unfavorable risk-benefit profile.22 

Potentially increased treatment adherence is great, but we can’t 
tolerate inflammation. We’re seeing signals of inflammation in 
brolucizumab, abicipar, and ADVM-022, despite the durability.20 
Brolucizumab has had significant issues with retinal vasculitis and 
inflammation and now contains a black box warning.23-28 I don’t 
think these are acceptable alternatives for what we have. I’d rather 
forego the durability and continue to use anti-VEGF agents with-
out the risk of inflammation. 

Dr. Do: I do think improved adherence combined with 
increased durability could translate to better vision outcomes in 
the long term. As we know from Dr. Holekamp’s work, patients 
in the real world receive approximately five or fewer injections 
during a 1-year period for their active wet AMD than patients on 
clinical trials.6 If we had a drug with a longer duration of action, we 
could control the disease for longer periods without the patient 
coming to the clinic for treatment. 

Dr. Holekamp: With our current anti-VEGF treatment para-
digm, we risk undertreating patients because of the treatment 
burden. It’s very easy for retinal specialists to quantify a complica-
tion like intraocular inflammation, but it’s difficult to compare 

"Potentially increased 
treatment adherence is 
great, but we can’t tolerate 
inflammation."

—Rishi P. Singh, MD
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that complication rate to the rate of undertreatment. Real-world 
patients are not experiencing the VA gains seen in clinical trials. If 
we actually have safe, long-acting drug delivery, then we’ll be able 
to replicate clinical trial results in the real world. I think better VA 
outcomes for large groups of real-world patients will be the big-
gest impact of long-acting delivery. 

Dr. Csaky: Anti-VEGF therapies have had a remarkable impact 
on AMD patients, but they don’t address the biology of the 
disease. We push for durability because anti-VEGF doesn’t fully 
address the underlying pathology, be it vessel instability or what-
ever is driving the fluid and potential hemorrhaging. It’s critical to 
understand that just making an anti-VEGF more durable will not 
change the pathology of the disease. We need better agents that 
can address the full pathologies of neovascular AMD. 

UNDERSTANDING NOVEL MECHANISMS OF 
ACTION OF TREATMENTS IN THE PIPELINE

Dr. Lim: There are numerous drugs in the pipeline or recently 
approved with different mechanism of action including brolu-
cizumab, abicipar, conbercept, the PDS with ranibizumab, and 
faricimab.29-33 

Q �Dr. Csaky, you have a science background. Would you dis-
cuss their mechanisms of action, starting with faricimab?

Dr. Csaky: We have an enormous repository of preclinical data 
that supports the role of Ang2 expression in these disease states, 
both in diabetes and in choroidal neovascularization.34 When you 
combine Ang2 with VEGF, it’s synergistic in its ability to cause 
instability of the vasculature.35,36 When we look at the biology 
of choroidal neovascularization, we can clearly show in animal 
model and even in vitreous levels, Ang2 is present. The question is 
if combination anti-Ang2 and anti-VEGF is better than anti-VEGF 
alone. We’ll know shortly.

However it is important to remember that in some cases, pre-
clinical data did not always translate to improvements in clinical 
outcomes. PDGF was a good example of that; pegpleranib did not 
add any value to anti-VEGF alone.37 But clearly, Ang2 appears to 
drive a certain degree of inflammation. It appears that ICAM, a 
marker of inflammation, was decreased in the clinical trials with 
faricimab, but not with ranibizumab. This suggests that anti-Ang2 
may have an additional, specific anti-inflammatory capabilities. 
We know that inflammation plays a role, to some degree, in AMD. 
We know macrophages are there in the disease by histology. 

Dr. Lim: Is there any possibility that decreasing inflammation 
would decrease fibrosis or decrease atrophy? 

Dr. Csaky: The preclinical data on the anti-fibrotic aspects of 
anti-Ang2 has been shown in various skin models.38 We know 
from CATT that anti-VEGF alone is marginally effective as an 
anti-fibrotic agent. There’s still a quarter of patients who develop 

fibrosis despite intensive anti-VEGF.15 We’re entering into this era 
where very intelligent science is being applied in the clinic, and far-
icimab could be anti-fibrotic. It remains to be seen what the effi-
cacy is; it might take 2 years to fully demonstrate that capability. 

Q �Dr. Lim: Let’s move onto ADVM-022, a potential gene ther-
apy for AMD. What are the pros and cons of ADVM-022’s 
mechanism of action? 

Dr. Singh: I think, in general, gene therapies can be a step up 
for patients who can’t adhere to monthly, bi-monthly, or quar-
terly therapy. There are also a subset of patients who still experi-
ence vision loss and complications with monthly therapy.39 Gene 
therapy might be an area where we see a higher dose with a more 
continuous delivery model versus the peaks and troughs we see 
in other therapies. However, we don’t know all the mechanisms 
around macular atrophy, and studies indicate that, in the long 
term, AMD patients who lose vision are losing it from macular 
atrophy.40,41 Now, whether that’s anti-VEGF related or not, it’s 
hard to say; you can’t tease away the mechanisms right now. 

There’s been some discussion for the Diabetic Retinopathy 
Clinical Research Retina Network to do a study on continuous 
therapy versus noncontinuous therapy in relation to macular 
atrophy. They are still discussing these trials, but this is an area 
that needs to be investigated before we say okay to gene therapy. 
We don’t know how much it will cost or how to turn it off. But, 
if there is a link between macular atrophy and gene therapy, that 
would be potentially the end of that paradigm regardless of the 
mechanism of delivery.

Dr. Lim: Two recent studies addressed the idea of macular 
atrophy and anti-VEGF. On a reanalysis of IVAN, they could not 
link macular atrophy and anti-VEGF.42 Another group looked 
at the HARBOR data posthoc and concluded that the macular 
atrophy was not associated with anti-VEGF or the number of anti-
VEGF injections, per se.43 Could it be that the macular atrophy 
was already present? When you analyze AREDS data, a significant 
proportion of patients—40%—already had some macular atrophy 
(seen with fundus autofluorescence) when the choroidal neovas-
cular membranes (CNVM) were diagnosed.40 Another larger pro-
portion developed macular atrophy during CNV treatment. Was 
the macular atrophy pre-existing, a side effect of anti-VEGF, or just 
the natural history of CNVM running its course? 

Dr. Csaky: During the 2020 53rd Virtual Retina Society Annual 
Meeting, Glenn Jaffe, MD, presented an analysis of LADDER data 
that showed the PDS implant did not increase the rate of geo-
graphic atrophy (GA).44 

Dr. Holekamp: It seems as though the fluid compartment 
matters because these posthoc analyses showed that subretinal 
fluid was protective against GA.15,45,46 Intraretinal fluid and cystic 
changes within the retina were more correlated with GA. I think 
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the best evidence for me that anti-VEGF therapy is not associated 
with macular atrophy is the use of anti-VEGF agents in RVO and 
diabetes. If atrophy was being caused by the anti-VEGF agent, 
we’d see atrophy in those two conditions, and we don’t.

Q �Dr. Lim: Are you excited then about the possibility of 
gene therapy? 

Dr. Holekamp: I am very excited about gene therapy. While 
gene therapy is evolving and the clinical trials have a long runway, 
I believe gene therapy will ultimately be successful. I favor an intra-
vitreal or suprachoroidal injection over having to perform surgery 
for viral vector delivery. Surgery is a barrier that is undesirable. 
Gene therapy promises a continuous release of anti-VEGF that is 
possibly better than the current pulsatile, peak and trough deliv-
ery that we’re currently using. I also think that there is potential 
for continuous anti-VEGF therapy to be disease-modifying. 

The inflammation concerns are valid. About two-thirds of the 
patients in the highest dose cohort of the phase 1 ADVM-022 
clinical trial had low-grade inflammation that could be controlled 
with topical corticosteroids given once or twice a day.20,47 The 
inflammation seen with ADVM-022 is not the same inflamma-
tion we’re seeing with brolucizumab and abicipar. I can say with 
confidence that science will be able to engineer a viral capsid that 
doesn’t create inflammation. I think we have the potential to 
overcome inflammation. I’m excited about this field and where 
it’s heading.

Dr. Singh: The only point I disagree with is the assumption that 
anti-VEGF isn’t causing macular atrophy because we’re not see-
ing it in diabetic retinopathy, DME, or RVO. Those are diseases of 
the middle or inner retina and not a disease of the outer retinal 
structures as with AMD. In addition, CATT 2-year data clearly 
showed a higher rate of progression to GA in patients without it 
at baseline, with higher rates in the monthly treatment groups 

that in the as-needed groups.15 I don’t think that we can say con-
clusively, based upon other disease states, that anti-VEGF therapy 
is not contributing the development of macular atrophy. 

Q �Dr. Lim: I’d like to move on to KSI-301. Dr. Do, what can 
you tell us about this new molecule?

Dr. Do: KSI-301 is an intravitreal VEGF inhibitor.48-50 It’s built 
on a novel antibody biopolymer conjugate (ABC) platform 
that allows for increased durability of action inside the eye. 
The molecule has a larger molecular weight than the current 
anti-VEGF agents, but yet the ABC platform allows it to pen-
etrate the retina and the choroid with ease to block VEGF. Most 
interestingly, Kodiak Sciences conducted a large phase 1b trial 
in treatment-naïve eyes that had wet AMD, DME, and macular 
edema associated with RVO. The results to date have been very 
promising, showing that KSI-301 is safe, well-tolerated, with a 
potential durability of 4 to 6 months inside the human eye.48 This 
enhanced durability is exciting data. KSI-301 is now in late-stage, 
phase 3 clinical trial development in wet AMD, RVO, and DME 
(NCT04611152, NCT04592419, and NCT04049266).51-53 I think 
this is a very promising intravitreal biologic that could potentially 
give retinal physicians and patients enhanced durability with a 
clinic-based treatment. 

Dr. Lim: It’s promising that one injection lasts 6 months.

Dr. Do: The first study included three loading doses, followed 
by as-needed treatment according to protocol-defined disease 
activity state.50 They found that more than 60% of eyes could have 
a treatment-free interval of at least 6 months. They’ve reported 
no drug-related serious adverse events. They’ve had no episodes 
of retinal vasculitis or occlusive disease, which are those severe 
events that we saw with brolucizumab and abicipar. The adverse 

"It seems as though the fluid 
compartment matters because 
these posthoc analyses showed 
that subretinal fluid was 
protective against GA."

—Nancy Holekamp, MD

"I don’t think that we can say 
conclusively, based upon other 
disease states, that anti-VEGF 
therapy is not contributing 
the development of macular 
atrophy."

—Rishi P. Singh, MD
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events reported with KSI-301 are in line with what’s seen with 
aflibercept and ranibizumab.

Dr. Lim: These are encouraging data. What percentage of eyes 
can improve 15 or more letters with KSI-301? You may not have 
data on this, but do you think we can expect more, less, or the 
same as with other anti-VEGF drugs? 

Dr. Do: We do not yet have data on 15 or more letter gainers, 
but they presented the mean gain in VA from baseline to week 44. 
Those gains are on par with what we’ve seen with other anti-VEGF 
agents.48 Of course, this is a phase 1b trial with a small number of 
treatment-naïve eyes. But the data are still promising. We’ll need 
to wait for the pivotal trial data to know more.  

Q �Dr. Lim: We’ve all seen the reports and are very much 
aware of the intraocular inflammation with brolucizumab 
and, most importantly, the retinal vasculitis with the 
severe decreases in vision.23-27 That being said, are any of 
you using brolucizumab currently? 

Dr. Singh: I’m still using it on occasion but not as a primary or 
secondary therapy. It’s now a tertiary therapy for patients who 
have failed almost every other drug and have no other choices. 
When I do use it, I closely monitor the patient with slit lamp 
examination. I look at the posterior pole and the peripheral retina 
and make sure that there’s no vasculitis. 

Dr. Lim: Did you see the improved drying ability of broluci-
zumab shown in HAWK and HARRIER as compared to aflibercept 
or ranibizumab?16

Dr. Singh: Yes, no question. Brolucizumab is far superior in dry-
ing than the other drugs. With aflibercept and ranibizumab, it 
would take two to three injections to get the patient to a stable 
state where we could extend. But with brolucizumab, that stable 
state would take one injection. Thankfully, I haven’t experienced 
intraocular inflammation in patients on brolucizumab, but other 
practices have not been so lucky.

Dr. Csaky: I have not used it myself, but I have been referred 
patients who have received it. There’s a lot that we don’t know 
about its effect on the various components of the eye. I’m still 
leery and will not be using it for a while. 

Dr. Lim: Jeffrey S. Heier, MD, presented data during the 
2020 Retina Subspecialty Day at Virtual American Academy of 
Ophthalmology (AAO) Annual Meeting that suggested neutral-
izing antibodies (NAb) may be associated with the cases of retinal 
vasculitis and retinal vascular occlusion seen with brolucizumab. 
Based on IRIS Registry data of 12,000 patients treated with brolu-
cizumab, researchers determined that patients who experienced 
intraocular inflammation or retinal occlusion within a year of their 

first brolucizumab injection were at higher risk for retinal vasculitis 
and occlusion. Interestingly, they also found that 60% of patients 
in HAWK/HARRIER who had retinal vasculitis or occlusion devel-
oped antitherapeutic antibodies before the complication. An 
overwhelming majority of patients (86%) who had retinal vasculi-
tis or occlusion had NAb at baseline or shortly thereafter.54 

Dr. Csaky: Even before the brolucizumab injections, a significant 
number of patients in HAWK and HARRIER had antitherapeu-
tic and antidrug antibodies. It’s unclear why, especially because 
there were no significant cases of retinal vasculitis associated with 
ranibizumab or aflibercept. There appears to be something unique 
about the inflammatory potential of brolucizumab, specifically. 

Q �Dr. Lim: It appears that drugs with longer durability 
cause more inflammation. In terms of their molecular 
design, is the inflammation expected? Or is the inflamma-
tion unique to abicipar and brolucizumab? 

Dr. Csaky: Abicipar and brolucizumab are foreign antigens.55,56 
Aflibercept is an immunoadhesin, which is essentially a 
synthetic antibody but it’s still the construct of an antibody.57 
Ranibizumab is a monoclonal antibody fragment. But abicipar 
and brolucizumab have unique structures. It may be that their 
molecules are so foreign in terms of their origins that the body 
reacts to it, causing this inflammatory component.  

Dr. Holekamp: I’d like to offer a very different perspective. I 
don’t think the inflammation is related to the drug or the mol-
ecule; I think it has to do with the manufacturing process. For 
abicipar, patients in the phase 3 CEDAR and SEQUIOA trials had 
a 15% inflammatory rate.21 They were able to reduce that to 9% 
in MAPLE by improving the manufacturing process.19 The eye is 
an immune-privileged place in the body, and we’re really quite 
fortunate that we can inject foreign substances into it that are 
not detected by the immune system. The CEDAR, SEQUIOA, and 
MAPLE trials tell us that it is still very difficult to manufacture 
a completely clean drug that doesn’t have host/cell impurities 
because many of these drugs are manufactured in a recombinant 
fashion within Escherichia coli. We don’t know for sure, but I don’t 
think the problem is with the molecule itself. 

I was also underwhelmed by the AAO presentations on anti-
drug antibodies and NAbs. Those studies only showed us who 
has a good immune system and who doesn’t. Women with a 
history of intraocular inflammation had the highest inflamma-
tory rate.54 In these analyses, perhaps people with an adverse 
reaction to brolucizumab merely showed a proclivity to a good 
immune system. Unfortunately, I don’t think anyone has the 
answer, which is likely very complex. To me, the bottom line is 
it’s very difficult to make a completely clean drug that you can 
inject into the eye. Our success with ranibizumab, bevacizumab, 
and aflibercept have shown that it’s possible, but it’s not easily 
mimicked or reproduced. 
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Dr. Lim: That’s a good point, Dr. Holekamp. You may remem-
ber that there was some early inflammation seen with the lyophi-
lized form of ranibizumab. This was overcome with the liquid for-
mulation. We do see some inflammation with aflibercept as well.58  

Dr. Csaky: I agree with Dr. Holekamp, yet when you see 
contaminant-related inflammation, it occurs within a relatively 
short period after the injection. But there were some cases of 
inflammation with brolucizumab that occurred long after the 
injection. If the inflammation was caused by a contaminant, 
should these not have occurred rather quickly? I’ve had an 
aflibercept-related eye inflammation that occurred within 
a week. Ranibizumab inflammation also occurred relatively 
quickly. What’s worrying about brolucizumab is some of these 
cases of inflammation occur quite late after the injection. The 
underlying risk remains to be seen.

Dr. Lim: Dr. Holekamp’s point about abicipar is well-taken, but 
Dr. Csaky’s point about brolucizumab in terms of the timeframe is 
also valid; it may be the eye reacting to the novel molecular con-
struct and it takes time to build up that reaction. 

INCORPORATING NEW THERAPIES INTO  
CURRENT PRACTICE
Q �Dr. Lim: Assuming the FDA approves the new drugs in 

the pipeline like faricimab and the PDS, how will you use 
them in practice? 

Dr. Do: I typically reserve novel agents for patients who have 
undergone anti-VEGF treatment but have had a suboptimal 
response to medicines that are currently available. After I gain 
experience with the new agents, assuming it’s positive, then I start 
using it in my treatment-naive patients. These new agents are 
extremely exciting, but most retinal specialists, including myself, 
will favor therapy that can be delivered in the office.  

For example, although the PDS data looks promising, it requires 
a surgical procedure. There were some serious adverse events that 
occurred in ARCHWAY because of this indwelling implant, which 
is a concern for our elderly population.59,60 I think the PDS will be 
used in a select patient population, but I don’t see myself using it as 
a first-line treatment. If the faricimab data are positive, then I would 
be open to using intravitreal faricimab because it’s an office-based 
procedure and does not require going to the operating room.

Dr. Singh: I think the first thing we’ll see is bevacizumab bio-
similars, and we’ll likely favor injectable therapies as a first step. 
But the second step needs to be a consideration of the barriers 
to treatment. Those barriers aren’t with the patient or the under-
standing of the drug, it’s with the providers being able to deliver 
these treatments and the payors approving the treatments for 
use. Although these novel injectable therapeutics are advanta-
geous, we may be unable to use them for the first 3 to 6 months if 
we can’t show a clinical benefit. 

Dr. Lim: We’ll have to prove that the patient failed X to move 
onto Y.  

Dr. Singh: Exactly. Combination therapy is ultimately the way 
to go, but I don’t know how it will translate to insurance com-
panies who need to understand how treatment is progressing or 
doing in patients.

Dr. Holekamp: I think it’s important to look at the time horizon 
of these therapies and how we will adopt them into our practice. 
I think biosimilars are on the horizon. There are some insurance 
companies that have bevacizumab biosimilars as preferred agents 
although they have never been injected into the eye. Clinicians 
are used to 2-year long studies, but clinical trials for biosimilars in 
ophthalmology are only 8 weeks. Retinal specialists will soon be 
dealing with “preferred agents” that are very foreign to us.

The next novel therapy on the horizon is likely the PDS, assum-
ing it receives FDA approval. There’s a unique set of potential 
complications associated with a surgical procedure that we don’t 
have with anti-VEGF injections. We’ll have to calculate the risk 
of undertreating patients against the risk of the PDS surgery, 
but it could be the next treatment incorporated into practice. 
Interestingly, patients enrolled into the PDS trials had an average 
of five anti-VEGF injections before getting the implant.17 This sug-
gests that we could transition patients who started on anti-VEGF 
therapy to the PDS implant. ARCHWAY showed that 93% of 
patients preferred the PDS to their injection regimen.59 It remains 
to be seen how and when we’ll incorporate this into our practice, 
but we should take a patient’s preference for long-term disease 
management into account. 

The third set of things in the pipeline are designer anti-VEGF 
agents like KSI-301 and faricimab. Top-line results from the far-
icimab phase 3 studies in DME were recently announced. The 
clinical trials met the primary endpoint of noninferiority with 
more than 50% of patients reaching extended an extended dosing 

"I typically reserve novel 
agents for patients who 
have undergone anti-VEGF 
treatment but have had a 
suboptimal response to 
medicines that are currently 
available."

—Diana Do, MD
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interval of 16 weeks. The results from the faricimab phase 3 stud-
ies in AMD are pending, but faricimab is likely to be available 
before KSI-301.

Dr. Csaky: We will likely follow the same model that we 
did when aflibercept was approved; we’ll take poor anti-VEGF 
responders and switch them to the new therapy. We all knew 
pretty quickly that there was something unique about afliber-
cept because a plethora of literature was published showing 
that patients switched to aflibercept improved anatomically.61 
The clinical trial data was validated in the clinic, therefore we 
all started using aflibercept. We’ll start with the poor respond-
ers and see if they improve. If they do, then we’ll use the novel 
therapy on treatment-naive patients. That’s how I see it evolving. 

Dr. Lim: I agree with most of what everyone has said in terms 
of how they would do the implementation. Once safety of a new 
drug has been established, we’ll evaluate its efficacy against what 
we already have. If the efficacy is about the same, I’ll then con-
sider durability. What will push me to use a new therapy is similar 
safety and efficacy, but longer durability. I also agree that I’m more 
likely to use a new therapy in poor responders. 

In terms of the implants, I agree that I would not reach for the 
PDS as a first-line treatment. I’d reserve it for patients who require 
monthly anti-VEGF injections but who still have a good response, 
or for patients whom you can’t extend beyond 8 weeks. I may also 
consider it in patients who need frequent injections but who have 
trouble getting to the clinic. 

Q �Dr. Lim: Thank you all for the lively discussion. In closing, 
what are your final thoughts on the future of AMD treatments? 

Dr. Csaky: My hope is that we’ll have agents with better dura-
bility a year from now to help relieve that treatment burden for 
our patients.  

Dr. Do: As we wait for new agents to be approved, we must 
prevent the undertreatment of patients with wet AMD. We must 
continue to engage our patients and treat them at the appropri-
ate dosing intervals, especially during the COVID-19 pandemic, 
when it’s so challenging for them to leave their home. 

Dr. Holekamp: The last 15 years have been an era of what I call 
anti-VEGF 1.0. We’ve prevented blindness and we’ve helped our 
patients. But I’m looking forward to anti-VEGF 2.0. I think the 
designer anti-VEGF injections will be incremental improvements 
in durability. I’m hoping for a paradigm shift. The PDS implant and 
gene therapy could be what shifts that paradigm forward.

Dr. Singh: Retinal specialists are the driving force behind reduc-
ing blindness worldwide. We’re yearning to improve the quality 
of life for our patients even further. I hope some of these more 
durable treatments will allow us to accomplish that.

Dr. Lim: We are entering into an era where we’ll be using differ-
ent mechanisms of action in our armamentarium against neovas-
cular AMD. The future is bright for our patients. Many thanks to 
our panel for participating in this robust conversation and provid-
ing thoughtful commentary.  n
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2021 AND BEYOND: WHAT’S ON THE HORIZON FOR WET AMD?

INSTRUCTIONS FOR CME CREDIT
To receive credit, you must complete the attached Pretest/Posttest/Activity Evaluation/Satisfaction Measures Form and mail or fax to Evolve 
Medical Education LLC; 353 West Lancaster Avenue, Second Floor, Wayne, PA 19087; Fax: (215) 933-3950. To answer these questions online 
and receive real-time results, please go to http://evolvemeded.com/online-courses/2027-supplement. If you experience problems with the 
online test, please email us at info@evolvemeded.com. Certificates are issued electronically, therefore, please provide your email address below.

Please type or print clearly, or we will be unable to issue your certificate.

Full Name______________________________________________________________________________________________________________________

Phone (required) ___________________________________ Email (required) __________________________________________________________________

Address/P.O. Box_________________________________________________________________________________________________________________

City ________________________________________________________________State/Country_____  Zip/Postal Code______________________________

License Number __________________________________________________ OE Tracker Number _ _______________

DEMOGRAPHIC INFORMATION
Profession
___ MD/DO
___ OD
___ NP
___ Nurse/APN
___ PA
___ Other

Years in Practice
___ >20
___ 11-20
___ 6-10
___ 1-5
___ <1

Patients Seen Per Week
(with the disease  
targeted in this activity)
___ 0
___ 1-15
___ 16-30
___ 31-50
___ >50

Region
___ Northeast
___ Northwest
___ Midwest
___ Southeast
___ Southwest

Setting
___ Solo Practice 
___ Community Hospital
___ Government or VA
___ Group Practice
___ Other
___ �I do not actively  

practice

Models of Care
___ Fee for Service
___ ACO
___ �Patient-Centered 

Medical Home
___ Capitation
___ Bundled Payments
___ Other

Did the program meet the following educational objectives? 			                 Agree 	              Neutral	           Disagree

_____ 	     _____ 	   _____

_____ 	     _____ 	   _____

_____ 	     _____ 	   _____

Compare the challenges faced in management and treatment of patients in clinical 
practice and describe their impact on treatment outcomes. 

Evaluate potential advantages of long-acting delivery options for wet age-related 
macular degeneration.

Interpret how novel pipeline candidates are being developed to address longer 
treatment intervals.

LEARNING OBJECTIVES

Release Date: March 1, 2021

Expiration Date: March 31, 2022
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1. �Based on this activity, please rate your confidence in your ability to 
discuss potential advantages of long-acting delivery options for wet 
age-related macular degeneration (AMD) (based on a scale of 1 to 5, 
with 1 being not at all confident and 5 being extremely confident).

a. 1
b. 2
c. 3
d. 4
e. 5

2. �Treatment compliance among patients with wet AMD can be improved 
by __________. Select ALL that apply.

a. Insisting on a monthly dosing strategy to ensure trips to the clinic 
b. Establishing a strong physician-patient relationship 
c. �Properly educating the patient on their disease and the purpose of 

treatment
d. �Referring patients to retinal specialist within 10 miles of their  

residence 

3. �A 70-year-old female with cardiovascular disease was referred to your 
practice. She has 20/25 visual acuity and a blind spot in her central 
visual field. She is on Medicare. You diagnose her with wet AMD. What 
does the panel suggest should be your next step for treating this 
patient? 

a. Treat immediately with aflibercept, bevacizumab or ranibizumab 
b. �Provide the diagnosis, but delay treatment until insurance 

authorization is received 
c. Observe her to see if her vision worsens
d. Treat immediately with brolucizumab

4. �In the MAPLE study, _______ patients experienced inflammation  
with abicipar.

a. 15%
b. 10%
c. 9%
d. 7%

5. �If and/or when should brolucizumab be considered in patients with  
wet AMD?

a. �Brolucizumab should not be considered for any patient with wet 
AMD due to retinal vasculitis

b. �Brolucizumab should be used in a the first-line setting in treat-
ment-naive patients due to its superior drying power as compared 
with other anti-VEGF agents 

c. �Brolucizumab should be used in the second-line setting after 
starting patients on bevacizumab and switching after insurance 
approval 

d. �Brolucizumab can be considered in patients who have not 
responded to other anti-VEGF agents and who have significant 
intraretinal and/or subretinal fluid 

6. �If the port delivery system is approved, what will need to be considered 
when implementing it into practice? 

a. The rate of inflammation 
b. The surgical procedure and its potential risks
c. The increased rate of geographic atrophy
d. Its limited durability 

7. �__________ is a novel antibody biopolymer conjugate that allows for 
increased durability of action inside the eye.

a. ADVM-022
b. KSI-301
c. Faricimab
d. Port delivery system

8. What percentage of patients with wet AMD do not adhere to treatment? 
a. 20%
b. 31%
c. 40%
d. 80%

9. �What is known about the link between anti-VEGF therapy and 
development of macular atrophy?

a. �Macular atrophy is definitely caused by anti-VEGF treatments in 
wet AMD 

b. �Macular atrophy may part of the natural history of choroidal 
neovascularization or may be present concurrently at the time of 
choroidal neovascularization diagnosis

c. �Eyes with choroidal neovascularization rarely have macular atrophy 
present

d. �Patients with wet AMD have preexisting macular atrophy, and no 
direct link can be made to anti-VEGF treatment

POSTTEST QUESTIONS 

Please complete at the conclusion of the program.
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Your responses to the questions below will help us evaluate this CME activity. They will provide us with evidence that improvements were made in 
patient care as a result of this activity. 

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 __________

This activity improved my competence in managing patients with this disease/condition/symptom. ____ Yes ____ No

Probability of changing practice behavior based on this activity: _____ High _____ Low ____No change needed

If you plan to change your practice behavior, what type of changes do you plan to implement? (check all that apply) 

Change in pharmaceutical therapy ____ 	 Change in nonpharmaceutical therapy ____

Change in diagnostic testing _____ 	 Choice of treatment/management approach ____

Change in current practice for referral _____ 	 Change in differential diagnosis ______

My practice has been reinforced ______ 	 I do not plan to implement any new changes in practice ___

The design of the program was effective  
for the content conveyed.	 ___ Yes    ___ No

The content supported the identified  
learning objectives.	 ___ Yes    ___ No

The content was free of commercial bias.	 ___ Yes    ___ No

The content was relative to your practice.	 ___ Yes ___ No

The faculty was effective.	 ___ Yes ___ No

You were satisfied overall with the activity.	 ___ Yes ___ No

Would you recommend this program to your colleagues?	 ___ Yes ___ No

Please check the Core Competencies (as defined by the Accreditation Council for Graduate Medical Education) that were enhanced through 
your participation in this activity:

____ Patient Care

____ Practice-Based Learning and Improvement

____ Professionalism

____ Medical Knowledge

____ Interpersonal and Communication Skills

____ System-Based Practice

Additional comments:
______________________________________________________________________________________________________________

____ I certify that I have participated in this entire activity.

Please identify any barriers to change (check all that apply): 

____ Cost

____ Lack of consensus or professional guidelines

____ Lack of administrative support

____ Lack of experience

____ Lack of time to assess/counsel patients

____ Lack of opportunity (patients)

____ Reimbursement/insurance issues

____ Lack of resources (equipment) 		

____ Patient compliance issues

____ No barriers

Other. Please specify: _____________________

_____________________________________

_____________________________________

This information will help evaluate this CME activity; may we contact you by email in 3 months to see if you have made this change? If so, please  
provide your email address: __________________________________________________________________________________________ 
_______________________________________________________________________________________________________________

ACTIVITY EVALUATION


