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1. �Please rate your confidence in your ability to summarize the advances in 
VEGF inhibition that may improve treatment outcomes and/or treatment 
burden in neovascular age-related macular degeneration (nAMD) 
(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.� According to treat-and-extend trials of anti-VEGF dosing for nAMD, what 
percentage of patients were able to achieve treatment intervals of at 
least 12 weeks? 

A. �~20%
B. �~30%
C. �~40%
D. �>50%

3. �A 68-year-old patient presents to your clinic for initial evaluation. She 
has a history of recurrent anterior iridocyclitis and AMD. She notes 
recent onset of blurry vision in her right eye. On examination you note 
a normal exam except for subretinal hemorrhage OD and her OCT has 
evidence of new cystic intraretinal fluid. What is the next appropriate 
step in management of this patient?

A. �Observation
B. �Initiate topical prednisolone four times a day
C. �Initiate intravitreal aflibercept treatment
D. �Initiate intravitreal steroid treatment 

4. �A 68-year-old patient with nAMD presents to your clinic for follow-up. 
She has had improvement in both BCVA and OCT anatomy on monthly 
aflibercept; however, she still has intraretinal fluid present in her 
macula. You discuss switching to faricimab with this patient. All of the 
following statements about faricimab are true EXCEPT: 

A. �Studies have shown a decrease in central subfield thickness 
(CST) after switching to faricimab 

B. �Studies have shown an increase in CST after switching to 
faricimab

C. �Studies have shown significantly longer mean dosing intervals 
with faricimab than ranibizumab or aflibercept

D. �Studies have shown improved BCVA after switching to 
faricimab 

5. �An 86-year-old White man presents to your office for evaluation. You 
diagnose him with nAMD and recommend he start monthly anti-VEGF 
treatment. He has Medicaid insurance and is worried about his ability to 
pay for treatments and about the pain of injections. All of the following 
include risk factors for loss to follow-up for this patient EXCEPT: 

A. �Age
B. �White race
C. �Medicaid insurance
D. �Fear of injections

6. �You are evaluating a 75-year-old patient with nAMD. She has experienced 
recurrent intraretinal fluid despite monthly ranibizumab as well as 
aflibercept. She has a history of recurrent intraocular inflammation. 
What is the next most reasonable treatment option? 

A. �Switch to brolucizumab
B. �Switch to faricimab
C. �Inject intravitreal corticosteroids
D. �Perform photodynamic therapy

PRETEST QUESTIONS
Please complete prior to accessing the material and submit with Posttest/Activity Evaluation/Satisfaction Measures for credit.
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Although anti-VEGF injections are safe and effective treatments 
for patients with retinal diseases such as neovascular age-related 
macular degeneration (nAMD), real-world outcomes rarely align 
with the successes seen in clinical trials. Patients require chronic, fre-
quent injections to optimize visual outcomes; however, the burden 
of frequent office visits is challenging for patients and their caretak-
ers. Missed visits lead to undertreatment and disease progression 
leading to suboptimal visual acuity outcomes and negative effects 
on quality of life. As such, retinal specialists and patients seek new 
medicines with longer duration of disease control and longer injec-
tion intervals. The following panel discussion reviews the consider-
ations involved in the choice of anti-VEGF agents and how to tailor 
treatment algorithms for individual patients. We’ll also evaluate 
clinical evidence for biomarkers that are prognostic of optimal 
visual outcomes and summarize the advances in VEGF inhibition 
that may improve treatment outcomes or reduce treatment burden 
in patients with nAMD.

 — Diana V. Do, MD, Program Chair

NOTE: This panel discussion occurred prior to the approval of 
8-mg aflibercept.

TREAT AND EXTEND: BALANCING INJECTION BURDEN 
AND VISUAL OUTCOMES

Geeta A. Lalwani, MD: We are all aware of the significant bur-
den of AMD in the United States; both in terms of vision loss as 
well as the treatment burden that results in retina clinics full of 
patients. What is remarkable is that of the more than 18 million 
patients who have AMD, only 10% have late-stage disease, which 
is either nAMD or geographic atrophy (GA).1 Only a small per-
centage of these 18 million patients have nAMD and are currently 
in our retina clinics. 

Anti-VEGF treatments for AMD have evolved over the years. 
Early anti-VEGF treatments recommended a monthly fixed-dose 
regimen. Based on some early small clinical trials such as PrONTO, 
we have tried to determine the right interval that balances out-
comes and injection burden, such as fixed quarterly regimen, pro 
re nata, or treat and extend (T&E).2-7

ALTAIR and ARIES are two trials that assessed T&E as a dosing 
regimen.8-11 ALTAIR evaluated efficacy and safety of aflibercept 
T&E dosing regimens in treatment-naive patients with nAMD. 
Patients received three monthly doses of 2-mg aflibercept. At 
week 16, patients were randomly assigned 1:1 to aflibercept T&E 
with either 2- or 4-week adjustments. The primary endpoint was 
mean change in best-corrected visual acuity (BCVA) from baseline 
to week 52, with outcomes assessed at weeks 52 and 96.9

ARIES also evaluated the efficacy and safety of T&E dosing with 
aflibercept in treatment-naive patients with wet AMD, but in 
two different arms. In one arm, patients received a fixed-dosing 
interval for the first year and then entered into a T&E regimen. 
This was termed late-start T&E versus early-start T&E patients 
who entered into T&E from the very beginning.10 Patients received 
2-mg aflibercept at weeks 0, 4, 8, and 16, when they were ran-
domly assigned 1:1 to early-start (2-week interval adjustments) or 
late-start T&E (8-week intervals until week 48, then 2-week inter-
val adjustments). The primary endpoint was BCVA change from 
random assignment to week 104. 

These trials are similar in that they’re trying to mimic what we 
do in clinical practice, but they do differ slightly. ARIES was con-
ducted across eight countries, whereas ALTAIR was conducted 
in Japan. For extension criteria, ARIES tolerated a small amount 
of subretinal fluid, less than 50 μm, versus ALTAIR, which did not 
tolerate any fluid for extension. However, ALTAIR did tolerate a 
small amount of residual fluid to maintain the dosing interval. 
Both of the criteria in which investigators shortened the interval 
were similar and included an increase in fluid, a drop in vision, or 
the presence of a hemorrhage. 

In ALTAIR, at 96 weeks, the vast majority of patients had 
extended to 12 weeks and beyond (Figure 1). In ARIES, the two 
arms had similar outcomes, with 48% to 52% able to extend 
beyond 12 weeks. The majority of those patients were able to 
extend to 16 weeks and beyond (Figure 2).

When we looked at the ARIES post-hoc analysis, we found 
that the outcomes were very similar between the groups.12 
Irrespective of an early or late start, there was only a one injec-
tion difference over 2 years, which tell us that most patients in 
the early T&E group needed a more frequent injection in the 
beginning. Still, almost a quarter of patients had a single treat-
ment interval of less than 8 weeks. Mean treatment-interval was 
8.4 weeks before and 6.1 weeks after determining an injection-
intensive treatment was required. Nearly 60% of all injection-
intensive patients achieved treatment intervals of ≥ 8 weeks fol-
lowing injection-intensive determination. 

In ALTAIR, there was a subpopulation of 90 patients with 
treatment-naive polypoidal choroidal vasculopathy.13 They under-
went two different regimens of either 2- or 4- week adjustments. 
Following three initial monthly doses of aflibercept, at week 16 
patients were randomly assigned to T&E regimens with either 
2- or 4-week adjustments. From baseline to week 96, 91.3% and 
90.9% of patients maintained vision in the 2- and 4-week groups, 
respectively. From baseline to week 52, mean change in central 
retinal thickness (CRT) was − 153 (177) µm and −112 (122) µm in 
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the 2- and 4-week groups, respectively. Overall, 51% of patients 
achieved a treatment interval of 16 weeks between weeks 16 
and 96. 

The safety profile of aflibercept was consistent with previ-
ous large aflibercept studies. Dr. Do and Dr. Rahimy, how do 
you manage fluid and determine which patients to extend and 
which to maintain?

Ehsan Rahimy, MD: As with many things in our field, there’s no 
clear-cut answer. Ideally, we don’t tolerate intraretinal fluid, but 
may have a bit more leniency with subretinal fluid.14-16 We each 
have certain patients whom we get as dry as possible, yet they 
may still have a small amount of residual subretinal fluid. Then 
you’re then faced with a decision: do you keep that patient on 
frequent treatment every 4-or-so weeks and maintain a high injec-
tion burden, or do you still try to gradually space them out over 
time provided the amount of exudation stays minimal and stable? 
In those situations, I’ve found that, more often than not, I’m able 
to slowly extend patients out further as long as I’m not seeing an 

increase in the exudative disease process and 
their vision remain stable. 

Diana V. Do, MD: I agree that we try to 
eliminate any sign of disease activity. Our 
approach is individualized to each patient, 
and retrospective studies have shown that 
tolerating small amounts of persistent sub-
retinal fluid may not always be deleterious to 
the vision. Many retinal specialists will switch 
anti-VEGF agents to try to eliminate that 
residual fluid. Now that we have even more 
treatment options available, I think trying 
new anti-VEGF agents becomes more attrac-
tive to both the patient and the physician.

REAL-WORLD VERSUS CLINICAL TRIAL 
OUTCOMES IN nAMD

Dr. Do: Dr. Lalwani gave us some excellent 
data from the ARIES and ALTAIR studies, 
but do we achieve these visual acuity out-
comes in our clinical practice? A retrospec-
tive study from Ciulla et al assessed anti-
VEGF therapy intensity and its relationship 
with visual acuity change in treatment-naive, 
real-world patients with nAMD (N = 49,485 
eyes) between January 2012 and October 
2016.17 Real-world patients with nAMD 
received fewer injections than patients in 
clinical trials (7 vs 8 to 12 injections) in 
the first year.18,19 How did the reduction of 
anti-VEGF injections in the real world affect 
vision? The Ciulla et al paper found that 
vision outcomes correlated with the number 

of injections received.17

Patients who had more injections (9 to 10+ a year) had 
improved visual acuity. If you received 6 or fewer injections over 
a 1-year period, vision didn’t improve. In fact, if you received 4 or 
fewer injections, you were more likely to lose vision. Therefore, 
with our current VEGF inhibitors, more injections will provide 
patients with a better chance of vision gain.

Why is it that in clinical practice, patients don’t receive as 
many treatments as they do on clinical trials? First, there may be 
a lack of knowledge about the association with increased num-
ber of injections and better vision.20 Many of our patients are 
elderly and lack mobility and have difficulty with transportation. 
Some patients fear injections or fear receiving a poor prognosis. 
They often have other conditions that need medical attention, 
and it’s hard to come back on a fixed schedule that requires fre-
quent injections. What barriers do you all see in your practices? 

Dr. Rahimy: Clinical trials take place in a vacuum, whereas 
patients in our clinical practices are impacted by myriad 

Figure  1. ALTAIR week 96 results.9

Figure 2. ARIES week 104 results.10
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real-world factors which may influence treatment outcomes. 
Our patients become sick, they are hospitalized, or may have to 
miss an appointment due to some other obligation that comes 
up, and it can be surprisingly easy for them to fall off the radar. 
We don’t have great ways or resources to pull them back like we 
do in clinical trials to make sure patients adhere to the follow-
up visits and treatment schedules. We also can’t ignore the fact 
that clinical trials have stringent inclusion/exclusion criteria that 
many of the patients we end up treating on a day-to-day basis 
may not have necessarily met. 

Dr. Do: Patient compliance is a complex situation. Within 
the elderly patient population, frequent visits are a big bur-
den. Almost 80% of patients and their caregivers report dis-
ruptions to their routine on the day of, after, and during their 
anti-VEGF treatments.21

What about suboptimal outcomes in the real world? We said 
that one reason for suboptimal outcomes is fewer injections 
of anti-VEGF agents. CATT study data showed that 51.5% and 
67.4% of patients in CATT who received monthly ranibizumab 
and bevacizumab, respectively, had fluid on OCT even after 2 
years of treatment.22 In VIEW1 and VIEW2, 19.7% to 36.6% of 
patients showed persistent fluid following 1 year of 2Q4 or 2Q8 
aflibercept.23 Dr. Lalwani, what is your definition of suboptimal 
response, and why and when do you switch to a different anti-
VEGF agent? 

Dr. Lalwani: I rank fluid presence by location. I am bothered 
most by intraretinal fluid, but I would consider the presence 
of any fluid to be a suboptimal response. A very short interval 
could also be considered a suboptimal response, or at least 
the need for us to try something different. A 4-week interval 
is difficult for patients to maintain and the risk of noncompli-
ance is high. 

Dr. Do: Dr. Rahimy, many of us employ step therapy. If you 
practice step therapy, how many injections do you typically do 
before advocating for a switch?

Dr. Rahimy: It’s open-ended. Some of it is dictated by pay-
ers, with some mandating a certain number of injections of 
bevacizumab first. I’ve heard from some colleagues that they 
are encountering multiple step-ups, where after bevacizumab 
failure, they’re being mandated to switch to a ranibizumab next. 
Other times the definition and number of injections is up to the 
physician, which I find to be more harmonious. Instead of being 
forced to do a set number of injections, we can switch over if the 
patient isn’t having a great response after one injection. 

Dr. Do: I agree. We need to keep these decisions in phy-
sician’s hands, because we want to do what’s best for our 
patients. Let’s discuss first-generation anti-VEGF agents and 
step therapy. Dr. Lalwani, if you had to employ step therapy 

and the patient has not responded optimally, what is your next 
therapeutic step?

Dr. Lalwani: Second moves after step therapy are often dictated 
by insurance and include both ranibizumab as well as aflibercept. 
In my insurance markets, faricimab is usually more restricted by 
insurance panels. Given the longevity of use, I usually move to 
aflibercept as my first change after bevacizumab. The fact that 
we actually have numerous options to switch to is a testament to 
how far we have come in the field of retina. 

Dr. Do: Dr. Rahimy, have you used biosimilars? 

Dr. Rahimy: I am hesitant to take someone who has been sta-
ble on long-term ranibizumab and switch them to a biosimilar, 
with which they may potentially have an adverse event however 
small that risk may be. We don’t use biosimilars in our practice, 
but I know different practice environments do. I haven’t heard 
negative things from colleagues, but it’s not part of the discus-
sion currently where I practice. 

Dr. Do:  How do you feel your patient outcomes compare to 
those in clinical trials? 

Dr. Lalwani: I use a T&E approach for all patients, and I treat 
to dry, switching to a different anti-VEGF agent if needed. The 
vast majority of patients either get to a point of no fluid or as 
good as they can be. However, this does not necessarily mean 
that visual outcomes mimic those of clinical trials. Outcomes 
in the clinic seem to reflect the outcomes of real-world stud-
ies whose visual outcomes seem closer to what we achieve in 
the clinic. I have been a little surprised by how few injections 
patients receive in real-world studies, which makes me question 
their treatment strategy.

 
Dr. Rahimy: Retina specialists think at a high level that all of 

our patients are doing well until we crunch the numbers and 
see that maybe not everyone is doing as well as the clinical trials 
would suggest. There are many plausible explanations for this, 

"�Almost 80% of patients and their 
caregivers report disruptions 
to their routine on the day of, 
after, and during their anti-VEGF 
treatments."

— Diana V. Do, MD
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which we have discussed. Some patients may have had poorer 
vision at presentation due to a potential delay in seeking initial 
care. Therefore, their visual gains may be limited, and that can 
obviously drag down real-world results. That type of patient 
may have been excluded from being in a trial due to their vision 
being below the lower boundary limit (ie, 20/320). 

Dr. Do: I saw a patient yesterday who I have been treating for 
more than 5 years. Their vision has been declining during the 
past year, not because there’s active nAMD, but because she’s 
developing macular atrophy from progression of the dry AMD. 
Published studies have shown that, despite intensive anti-VEGF 
therapy, progression of macular atrophy can also lead to poor 
vision outcomes.24,25

Dr. Lalwani: Clinical trials on average are 1 to 2 years. The 
long-term progression of dry macular degeneration is not evi-
dent in that short a time period. 

RECENT ADVANCEMENTS IN nAMD TREATMENT
Dr. Rahimy: I’m going to now touch on recent approvals 

for nAMD. Although anti-VEGF is certainly one of the greatest 
advents of modern medicine, we still have a lot left to achieve. 
Some new treatments seemed exciting at first but have since 
either fallen out of favor. Our three newest available therapies to 
the field are brolucizumab, the port delivery system (PDS) with 
ranibizumab, and faricimab.26-28

Brolucizumab
Dr. Rahimy: Brolucizumab was evaluated against aflibercept in 

the clinical phase 3 trials HAWK and HARRIER.29,30 

HAWK and HARRIER were the first clinical trials in this space 
to employ disease activity assessment (DAA) periods. In the 
match phase, patients received three loading doses of either bro-
lucizumab or aflibercept, and then did not receive anything for 
8 weeks. At week 16, they entered the DAA. There was a whole 
host of different criteria that was used at that time to determine 
if a patient would remain on 12-week dosing or be adjusted to 
every 8-week dosing. 

Many people in our field want to cross-compare trials. Do you 
have any thoughts on that? Is this an important consideration? 

Dr. Do: Trial comparisons are extremely challenging because 
they all have different criteria for when to extend or to shorten 
the interval for re-treatment in their protocols. 

Dr. Lalwani: They also have various time points of injection.
visual acuity measurements are very difficult to compare unless 
you know exactly when the last dose was and what the interval 
was prior to the last dose. 

Dr. Rahimy: Those are excellent points and important for our 
audience to remember. We will be swamped with clinical trials 

moving forward. I encourage you look at the DAAs and see how 
they potentially mirror your practice patterns. If you compare 
the DAAs across studies, you’ll see that they’re quite different. 
As a result, this can make cross-trial comparisons very challeng-
ing, and I’d strongly discourage my colleagues from doing them. 

There was a lot of initial enthusiasm when brolucizumab 
was approved because it seemed to be a better drying agent 
and potentially could help us extend treatment intervals. 
However, a proportion of patients had intraocular inflamma-
tion events.29,30 Have you treated patients with inflammation 
related to brolucizumab?

Dr. Do:  One of my patients on brolucizumab developed intra-
ocular inflammation in the form of vitritis. Luckily, it did not esca-
late to retinal vasculitis, but other colleagues have had patients 
with less fortunate outcomes.

Dr. Rahimy: Once these safety signals were identified, a retro-
spective cohort analysis of patients with nAMD in the IRIS registry 
who received brolucizumab-only treatment for at least 12 months 
between 2019 and 2021 was conducted to assess real-world out-
comes.31,32 On one hand, the drug worked quite well and achieved 
excellent anatomic outcomes. Among treatment-experienced 
eyes, 30% had preswitch interval at least 8 weeks versus 83% had 
brolucizumab interval at least 8 weeks at 12 months (mean interval 
of 10.3 ± 4.0 weeks). There wasn’t much visual acuity benefit to 
a treatment-experienced population; it was about getting more 
durability and stretching the treatment interval. Although bro-
lucizumab worked from that standpoint, the safety issues have 
severely limited its use. 

Dr. Lalwani: I do not use brolucizumab due to the incidence of 
severe inflammation. 

Dr. Do:  We stopped using it because of the safety issues.

Dr. Rahimy: I have two patients in my practice who are treat-
ed with brolucizumab. They’ve done well with it, but it’s fallen 
out of favor overall, and I don’t find myself turning to use it for 
new patients. 

"�As a pooled group, 83% of high-
dose aflibercept patients achieved 
a Q12 week or greater interval."

— Geeta A. Lalwani, MD
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Faricimab 
Dr. Rahimy: Faricimab is our first bispecific molecule, and it tar-

gets both VEGF-A and angiopoietin-2 (Ang-2). The two antigen-
binding sites allow faricimab to enhance vascular stability, reduce 
inflammation and vascular leakage, and inhibit vascular leakage 
and neovascularization. The modified Fc reduces systemic expo-
sure and inflammatory potential. 

TENAYA and LUCERNE were the landmark trials that set the 
stage for its approval for nAMD.28,33 Like in HAWK and HARRIER, 
the comparator arm was aflibercept. The DAA period was at a 
slightly different time point with slightly different criteria than 
HAWK and HARRIER, so you can only take these results in con-
text of this trial. 

In the faricimab treatment arms, patients received four load-
ing doses. In the aflibercept arm, patients received three loading 
doses. Patients then went into the DAA period. Patients in the 
aflibercept arm stayed on an 8-week dosing regimen and were not 
allowed to partake in any extended interval because it was not on 
label. Patients in the faricimab arms could be extended into one of 
three arms (8,- 12,- or 16-week intervals) based on their DAA cri-
teria. Patients remained in that swim lane for the duration of year 
1. In year 2, patients were moved to what the investigators called a 
personalized treatment interval (PTI), which is meant to emulate 
as close to what we do with T&E as is possible in a registrational 
trial setting. The primary endpoint was mean change from base-
line in BCVA averaged over the week 40, 44, and 48 visits. Both 
agents had similar results, with a robust rise in visual acuity that’s 
maintained throughout years 1 and 2 (Figure 3). 

TRUCKEE was a real-world, 6-month safety and efficacy analysis 
of faricimab in nearly 400 patients.35 After three faricimab injec-
tions, mean BCVA improved in previously-treated (+2.7 letters, 
P = .045) and treatment-naive (+8.1 letters, P = .437) eyes. Mean 
CST decreased in previously-treated (-38.1 μm, P < .001) and 
treatment-naive (-80.1 μm, P < .204) eyes. There was a reduction 
in the number or the proportion of patients who had persistent 
intraretinal fluid, subretinal fluid, and PEDs. I’d consider the mod-
est visual acuity improvement negligible since this is a mostly 
treatment-experienced population undergoing the switch.

In another real-world analysis, Georgia Retina conduced a retro-
spective review of patients receiving at least three faricimab injec-
tions with at least 3 months of follow-up (N = 190 eyes).36 Prior 
to faricimab, patients had a mean 34.2 ± 23 anti-VEGF injections 
over 182.41 ± 128 weeks. After switching to faricimab, patients 
improved to a mean 6.99 ± 2.3 faricimab injections with average 
34.88 ± 8.2 weeks of follow-up. BCVA improved from ~20/43 to 
~20/37, which I consider modest. They had a pronounced CST 
reduction, improving from 312 ± 87 μm to 287 ± 71 μm, with a 
greater proportion of patients with no subretinal or intraretinal 
fluid at last clinical visit.

PDS With Ranibizumab 
Dr. Rahimy: The PDS with ranibizumab was approved in 

October 2021 for the management of nAMD in eyes with at least 
two prior anti-VEGF injections.27 This is a paradigm-shifting sur-
gical procedure to implant a device that releases concentrated 
ranibizumab into the eye.37 In October 2022, the manufacturer 

Figure 3. Visual acuity gains and CST reductions from baseline with faricimab.34



nAMD Management in the Real World: Practical Tips for Treating Patients

10   SUPPLEMENT TO RETINA TODAY / YMDC  |  OCTOBER 2023

announced a recall due to reports of septum dislodgement.38 
Implantations have been paused, but refills continue. I have not 
used the PDS personally. Do either of you have experience with it?

Dr. Do:  We were involved in the early-phase clinical trials. It is a 
novel device that provides sustained release of ranibizumab over a 
6-month period. The PDS development was a great advancement, 
but there have been some complications with the device that 
present a safety issue to patients. The manufacturer is looking to 
address these problems and will hopefully make an improved ver-
sion in the near future.

Dr. Rahimy: ARCHWAY was the pivotal phase 3 trial for the PDS 
with ranibizumab and used ranibizumab as the compariator.37,39 
The part that stands out to me regarding ARCHWAY data through 
2 years was the proportion of patients who did not need supple-
mental or rescue therapy. The data show that a slow, continuous 
release of ranibizumab works to reduce the injection burden. 

Regarding adverse events, anytime we are taking the patient 
to surgery, we’re concerned about endophthalmitis, erosion, and 
retraction, which had the following rates in the PDS and ranibi-
zumab arms, respectively: 1.6% versus 0.6%, 4.0% versus 0%, and 
2.4% versus 0%. Vitreous hemorrhage was a problem with the 
PDS earlier on in the clinical trials (6.0% vs 3.6%), but this was 
ameliorated by modifying the surgical technique to include laser 
ablation of the pars plana. Other ongoing studies on the PDS 
include PORTAL (NCT03683251), which is the 4-year extension 
study, and VOYAGER (NCT05476926), which is a global real-world 
study looking at faricimab and the PDS.40,41 These results will be 
reported in the coming years, but initial data from PORTAL show 
vision maintenance with minimized injections.42

Biosimilars 
Dr. Rahimy: Finally, we have two FDA-approved biosimilar anti-

VEGF agents: ranibizumab-nuna (Byooviz) and ranibizumab-eqrn 
(Cimerli).43,44 The FDA granted interchangeability designation to 
ranibizumab-eqrn.44 Does this make a difference to you in terms 
of its use?

Dr. Do:  No, it doesn’t move the needle much for me. The use 
of biosimilars is driven more by the payers. So far, the data have 
shown these to be noninferior with no safety issues.

Dr. Lalwani: I think as we’re forced to change due to insurance 
mandates, we will be forced to become more comfortable with 
biosimilars. The absence of safety signals is hugely important here 
and probably the number one thing that we’re concerned about. 

Dr. Rahimy: Do you think more durable therapies will supplant 
our first-generation anti-VEGFs? 

Dr. Do: In my practice, I am looking forward to the next-gen-
eration therapies if they can provide longer disease control. VEGF 

suppression that can last for a few additional weeks or months will 
be very beneficial to patients. 

Dr. Lalwani: I have been impressed with our second-generation 
agents and am continually evaluating biomarkers to make therapy 
decision earlier. As far as a surgical intervention, I am looking for-
ward to the PDS coming back to market. My colleagues who have 
used it have not had complications and have been impressed with 
how well it’s tolerated. 

COULD PIPELINE ANTI-VEGF THERAPIES PROVIDE 
BETTER OUTCOMES? 

Dr. Lalwani: There are several new and emerging therapies 
including high-dose aflibercept and sustained delivery through 
gene therapy. High-dose aflibercept for nAMD is 8-mg/0.7cc dose, 
a slightly higher volume. PULSAR compared a fixed-dosing arm of 
2-mg aflibercept versus two different arms of 8-mg aflibercept.45 
Initially, all three arms received an injection at baseline, month 
1 and month 2. Thereafter, the patients in the 2-mg dose arm 
received a fixed-dosing regimen of every 8 weeks.  

In the 8-mg group, patients were evaluated at week 16 for any 
kind of disease activity defined as greater than 5-letter loss in BCVA 
from week 12 BCVA due to persistent or worsening AMD in con-
junction with a greater than 25 µm increase in CRT from week 12, 
or a new onset foveal neovascular or foveal hemorrhage. If there was 
any disease activity, they were automatically put into a fixed 8-week 
interval. If there was no disease activity, at week 20 they received an 
injection and they were put on a Q12-week interval. This interval 
could be shortened if any of the disease activity criteria were met, 
whereby they were shortened to an 8-week fixed interval.45

Figure 4. PULSAR: BCVA results and mean change in CRT at 48 weeks.45
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It was the same structure for the 8-mg 16-week group. If there 
was any disease activity, patients were automatically placed into 
an 8-week fixed interval regimen. If they had no disease activity at 
week 16 but had disease activity at week 20, then they received an 
injection at week 20 and were put into a 12-week fixed interval. If 
no disease activity was noted at either of those time points, they 
were placed into a 16-week dosing interval, starting at week 24. 
At any point, if there was any disease activity noted, then patients 
were moved down by 4 weeks at each time point with a mini-
mum of 8 weeks possible.

At week 48, the BCVA was impressive in all arms, as was the 
CRT.  There was more drying in the 8-mg groups than the 2-mg 
group (Figure 4).45

In the aflibercept 8-mg Q12-week group, 79% of those patients 
maintained a 12-week interval. Only 21% were brought down to 
an 8-week interval. In the aflibercept 8-mg 16-week interval group, 
77% of those patients were able to maintain a 16-week interval, 
with 11% moving down to Q12 weeks and 13% moving down to 
8 weeks. As a pooled group, 83% of high-dose aflibercept patients 
achieved a Q12 week or greater interval. Of note, there were no 
safety signals for the 8-mg group as compared to the 2-mg group. 
However, when the company put in for their Biologics License 
Application, the FDA issued a delay in receiving approval.46 The 
FDA did not identify any issues with clinical efficacy, safety, trial 
design, or label of the 8-mg dose, and no additional clinical data 
or trials have been requested. The company is working with the 
FDA and a third-party filler to bring aflibercept 8 mg to patients as 
soon as possible. 

Gene Therapy
Dr. Lalwani: There are several gene therapy delivery sys-

tems in development. RGX-314 uses an AAV8 vector and is 
delivered either through suprachoroidal injection or through 
a vitrectomy with a subretinal treatment. It’s being studied for 
both nAMD and diabetic retinopathy (DR). ADVM-022 uses 
AAV.7m8 and is an intravitreal injection. It’s being studied in 
nAMD and DME. 

Subretinal delivery of RGX-314 for nAMD is being studied in 
two pivotal trials: ATMOSPHERE (NCT04704921) and ASCENT 
(NCT05407636).47,48 The suprachoroidal delivery for RGX-314 is 
in phase 2 trials for both nAMD (AAVIATE; NCT04514653) and 
DR (ALTITUDE; NCT04567550).49,50 These trials are ongoing, but 
we do have some interim data for AAVIATE.

Cohort 1 (N = 20) was randomized to receive RGX-314 at 
2.5x1011 GC/eye through one injection versus ranibizumab. 
Cohort 2 (N = 20) was randomized to receive RGX-314 at 5x1011 
GC/eye through two injections versus ranibizumab. Cohort 3 
(N = 20) is evaluating RGX-314 at the same dose level as Cohort 2, 
but in patients who are NAb positive. Cohort 4 (N = 15) is evalu-
ating RGX-314 at a dose level of 1x1012 GC/eye. Cohort 5 is evalu-
ating the same dose level as Cohort 4 but in 20 patients who are 
NAb positive. Finally, Cohort 6 is evaluating patients at the same 

CASE 1: PATIENT WITH nAMD AND 
SUBMACULAR HEMORRHAGE

Dr. Rahimy: Our first case involves an 84-year-old woman 
who originally came to me for dry AMD. Her baseline VA was 
20/30 in the right eye and 20/40 in the left eye. She returned 
a year later complaining of vague, blurry vision in her right 
eye, and the VA dropped to 20/50. She’s pseudophakic and 
also had a posterior capsular opacification in the eye, which 
I thought was contributing to the vision issues. Her OCT 
revealed low-lying fibrovascular PED with associated exuda-
tion. She had subretinal fluid. We initiated three monthly 
injections of aflibercept in the right eye; the left eye still looks 
the same and hasn’t changed during the year. We extended 
her to an 8-week interval through year 1 and she underwent a 
YAG capsulotomy once the disease stabilized. We kept watch-
ing the left eye.

Year 2 of therapy, the patient’s right eye interval was 
extended to 12 weeks and her VA remained stable at 20/20 
OD and 20/40 OS. She went on apixaban and shortly thereaf-
ter presented with a massive submacular hemorrhage in her 
left eye and was counting fingers at 2 ft (Figure 1). What are 
your next steps?

Dr. Lalwani:  Given her age and the unpredictable vision 
potential of submacular hemorrhages I would lean toward 
injecting more often over surgery. 

Dr. Rahimy: She elected for injections of aflibercept. A 
month later, she’s already 20/200 and we’re seeing improved 
anatomy each time. After her second injection, her VA was 
20/100 and most of the exudation was gone. Eventually her 
vision settled into the 20/60, 20/80 range. Her VA was 20/50 
after eight injections and well maintained on an extended 
treatment interval (Figure 2). 

Figure 1. One week after aflibercept injection OS. The patient’s vision is CF at 2 ft.

Figure 2. Status post aflibercept x8 (now at 8-week interval). The patient’s VA OS is 20/50. 

Im
ages courtesy of Ehsan Rahim

y, M
D

(Continued on page 13)
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CASE 2: HIGH-INJECTION BURDEN WITH PERSISTENT PED

Dr. Lalwani: Our second case involves a patient with a history 
of nAMD who had already been treated with seven injections of 
bevacizumab and three injections of aflibercept. He had a large 
PED with a little bit of fluid at the base. VA was 20/40 (Figure1). 
We decided to continue with aflibercept, and 1 month later the 
PED started flatting and his VA improved to 20/20. We contin-
ued with injections, and he had a recurrent PED later that year. 
His VA dropped to 20/25. His course and clinical appearance 
were most consistent with type I choroidal neovascularization 
(CNV). We injected monthly, but he still had subretinal fluid 
and a PED. His VA continued to be quite good—20/25, 20/30. 
Several years later, he developed CME in conjunction with 
a mild epiretinal membrane. We decided against surgery to 
remove it, given the uncertain vision potential. 

Over time we observed increased subretinal material accu-
mulating under the subretinal fluid and a persistent PED. 
Desperate to resolve the fluid, we even tried dexamethasone. 
He has received more than 30 injections of aflibercept. We 
switched him to faricimab in May 2022 and, after five injec-
tions, there has been a resolution of the subretinal fluid, the 
CME, and the PED. However, the interval has only increased 
to 6 weeks. Would either of you have considered surgery to 
remove that epiretinal membrane?

Dr. Do:  He’s having a great response to just the pharmaco-
logic therapy. Sometimes I worry a vitrectomy will alter the 
pharmacokinetics of a drug and make it less durable. I would 
try to avoid surgery if possible.

Dr. Lalwani: I saw him in June 2023, and we’ve increased his 
interval to 5 or 6 weeks. There’s now an increase in CME, a 
little bit of subretinal fluid, and the PED is back (Figure 2). His 
vision still is about the same. What would you do?

Dr. Rahimy: I think you continue with the current therapy, 
and hopefully we may have high-dose aflibercept available to 
us in the near future as another option to try.

Dr. Lalwani: This case illustrates a nice evolution of anti-
VEGF therapy over 10 years. It’s impressive that he has not 
developed a significant amount of macular atrophy. 

Im
ages courtesy of Geeta A. Lalw

ani, M
D

Figure 1. The patient received seven injections of bevacizumab and three injections of 
aflibercept. He had a large PED with a small amount of fluid at the base. His VA was 20/40.

Figure 2. During the patient’s last visit,  we increased his interval to 5 or 6 weeks. There is 
now an increase in CME, some subretinal fluid, and the PED returned.
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dose level as Cohorts 4 and 5 and includes a short course of pro-
phylactic steroids following administration of RGX-314.51 RGX-314 
was well-tolerated in Cohorts 1 to 5 (N = 85) with follow-up rang-
ing from 1 to 12 months post-dosing. In Cohort 4, 67% of patients 
did not need rescue therapy, which is quite impressive with a 
single dose out to 6 months. Of note, there were no major safety 
signals for any of these patients. The NAb-positive patients had no 
significant meaningful difference in their outcomes.51

Dr. Do: Dr. Lalwani, what are your main considerations for 
incorporating a new therapy in your clinical practice?

Dr. Lalwani: We’re limited by insurance, but safety is my pri-
mary concern. As illustrated by the issues with brolucizumab, we 
all need to wait a bit post-market to see what happens.

Dr. Do:  Which patients would you most likely treat with the next 
generation of retinal therapies if or when they become available? 

Dr. Lalwani: Like most specialists, suboptimal responders or 
patients with short intervals are my ideal switches. I examine 
whether the patient will do better switching to a new agent, or 
will the response be about the same?  It is truly exciting to see 
the myriad potential therapies in the pipeline, with potentially 
more potent treatments as well as longer duration coming.  
Physicians can look forward to having more tools to help take 
care of their patients. n
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INSTRUCTIONS FOR 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 ques-
tions online and receive real-time results, please go to https://evolvemeded.com/course/2326-supp-1. If you experience problems with 
the online test, email us at info@evolvemeded.com. NOTE: Certificates are issued electronically.

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

Full Name________________________________________________________________________  DOB (MM/DD): _____________________

Phone (required) _____________________________  Email (required*)_ __________________________________________________________

Address/P.O. Box_____________________________________________________________________________________________________

City __________________________________________ State/Country ________________ Zip _____________________

License Number:_______________________OE Tracker Number:_______________________National Provider ID:_______________________

*Evolve does not share email addresses with third parties.

nAMD Management in the Real World:  
Practical Tips for Treating Patients
Release Date: October 2023
Expiration Date: October 2024

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 educational activity)
___ 0
___ 1-15
___ 16-30
___ 31-50
____ >50

Region
___ Midwest
___ Northeast
___ Northwest
___ Southeast
___ Southwest

_____	 _____	 _____

_____	 _____	 _____

Describe the current treatments available to treat neovascular age-related macular 
degeneration (nAMD) 

Discuss the considerations involved in the choice of anti-VEGF agent and tailoring 
treatment regimens for individual patients 

Evaluate clinical evidence for biomarkers that are prognostic of optimal visual outcomes 

Summarize the advances in VEGF inhibition that may improve treatment outcomes and/
or treatment burden in nAMD

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

LEARNING OBJECTIVES

_____	 _____	 _____

_____	 _____	 _____
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POSTTEST QUESTIONS 
Please complete at the conclusion of the program.

1. �Based on this activity, please rate your confidence in your ability to 
summarize the advances in VEGF inhibition that may improve treatment 
outcomes and/or treatment burden in neovascular age-related macular 
degeneration (nAMD) (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.� According to treat-and-extend trials of anti-VEGF dosing for nAMD, what 
percentage of patients were able to achieve treatment intervals of at 
least 12 weeks? 

A. �~20%
B. �~30%
C. �~40%
D. �>50%

3. �A 68-year-old patient presents to your clinic for initial evaluation. She 
has a history of recurrent anterior iridocyclitis and AMD. She notes 
recent onset of blurry vision in her right eye. On examination you note 
a normal exam except for subretinal hemorrhage OD and her OCT has 
evidence of new cystic intraretinal fluid. What is the next appropriate 
step in management of this patient?

A. �Observation
B. �Initiate topical prednisolone four times a day
C. �Initiate intravitreal aflibercept treatment
D. �Initiate intravitreal steroid treatment 

4. �A 68-year-old patient with nAMD presents to your clinic for follow-up. 
She has had improvement in both BCVA and OCT anatomy on monthly 
aflibercept; however, she still has intraretinal fluid present in her 
macula. You discuss switching to faricimab with this patient. All of the 
following statements about faricimab are true EXCEPT: 

A. �Studies have shown a decrease in central subfield thickness 
(CST) after switching to faricimab 

B. �Studies have shown an increase in CST after switching to 
faricimab

C. �Studies have shown significantly longer mean dosing intervals 
with faricimab than ranibizumab or aflibercept

D. �Studies have shown improved BCVA after switching to 
faricimab 

5. �An 86-year-old White man presents to your office for evaluation. You 
diagnose him with nAMD and recommend he start monthly anti-VEGF 
treatment. He has Medicaid insurance and is worried about his ability to 
pay for treatments and about the pain of injections. All of the following 
include risk factors for loss to follow-up for this patient EXCEPT: 

A. �Age
B. �White race
C. �Medicaid insurance
D. �Fear of injections

6. �You are evaluating a 75-year-old patient with nAMD. She has experienced 
recurrent intraretinal fluid despite monthly ranibizumab as well as 
aflibercept. She has a history of recurrent intraocular inflammation. 
What is the next most reasonable treatment option? 

A. �Switch to brolucizumab
B. �Switch to faricimab
C. �Inject intravitreal corticosteroids
D. �Perform photodynamic therapy
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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____

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 ____

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:_______________________________________________________________________________________________

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

You would 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 par-

ticipation in this activity:

____ Patient Care

____ Practice-Based Learning and Improvement

____ Professionalism

____ Medical Knowledge

____ Interpersonal and Communication Skills

____ System-Based Practice

Additional comments:

___________________________________________________________________________________________________________________

___________________________________________________________________________________________________________________

This information will help evaluate this activity; may we contact you by email in 3 months to inquire if you have made changes to your practice based 
on this activity? If so, please provide your email address below.

___________________________________________________________________________________________________________________

___________________________________________________________________________________________________________________

ACTIVITY EVALUATION
Your responses to the questions below will help us evaluate this activity. They will provide us with evidence that improvements were made 
in patient care as a result of this activity. 


