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OPTIMIZING LONG-TERM VISUAL OUTCOMES IN WET AGE-RELATED  
MACULAR DEGENERATION

Presentation by Carl D. Regillo, MD
Summarized by Kimberly Tran, MD

Anti-VEGF therapy has been available 
to retina specialists for more than a 
decade. Carl D. Regillo, MD, spoke to 
ARDS attendees about the available 
evidence for its efficacy in maintaining 
or improving VA and the challenge of 
maintaining VA gains over the long term.

 DISEASE CONTROL 
According to Dr. Regillo, most 

physicians administer two or three 
monthly anti-VEGF injections during 
the induction phase of treatment for 
wet age-related macular degeneration 
(AMD). During the maintenance phase, 
when maintaining the dry status of the 
macula and preserving upfront vision 
gains long-term is the primary goal, a 
considerable amount of variability in 
treatment strategies exists. 

The most common management 
strategies for wet AMD are continua-
tion of fixed interval anti-VEGF injec-
tions, prn injections, or a treat-and-
extend (TAE) protocol, with some 
overlap among strategies. Responses to 

American Society of Retina Specialists 
surveys from 2012 and 2014 indicated 
that most US providers use a TAE 
approach while international treatment 
strategies vary widely by country.

Fixed Dosing
The visual benefits of fixed frequent 

dosing through 2 years of follow-up 
were established with the pivotal stud-
ies MARINA, ANCHOR, VIEW 1 and 2, 
and IVAN.1-5 In the FIDO study, in which 
patients received long-term fixed dos-
ing every 4 to 8 weeks, with a mean 
10.5 injections per year, 43% of patients 
maintained ≥ 20/40 vision at 7 years; 
only 7% of patients lost more than 3 
lines.6 Geographic atrophy (GA) did not 
influence the outcomes in this study.

There are some arguments against 
monthly fixed dosing, Dr. Regillo noted. 
Wet AMD is a heterogeneous disease 
with variable natural history and phar-
macologic response, and most patients 
do not require monthly therapy. VEGF 
suppression studies have demonstrated 
individual variability of response to treat-
ment; intravitreal ranibizumab (Lucentis, 
Genentech) can suppress VEGF levels 
anywhere from 26 days to 3 months in 
any given patient.7-9

The prn arm of the HARBOR study 
demonstrated extreme variability in 
the numbers of 0.5 mg ranibizumab 

injections needed over 2 years.10 The 
median was 14 treatments (eight in the 
first year, six in the second year), but the 
range of injections needed varied from 
three to 24.

Dr. Regillo pointed out that monthly 
treatment of all patients would result in 
some degree of overtreatment, as well 
as excessive expense, inconvenience, and 
a cumulative increased risk of infection, 
ocular hypertension, and glaucoma, in 
addition to possible GA and/or systemic 
adverse events.11,12

PRN Dosing
To avoid overtreatment, prn and TAE 

dosing strategies can be used, with the 
goals of suppressing choroidal neovascu-
larization (CNV) growth and secondary 
exudation. The prn treatment strategy 
was effective in CATT and IVAN, espe-
cially through the first year.4,5 However, 
in CATT at year 2, the prn treatment 
strategy was not noninferior to continu-
ous fixed dosing treatment.

In the HARBOR trial, little difference 
between the prn treatment and the 
monthly fixed dosing treatment arms 
was seen at 24 months, demonstrating 
that, using monthly monitoring with 
spectral domain OCT, one can achieve 
and maintain visual gains reasonably well 
with the prn approach, at least through 
2 years.
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TAE Dosing
Several retrospective and prospective studies from 2009 to 

2015 that evaluated the TAE approach achieved consistent 
results, averaging eight injections in year 1 and six injections 
per year thereafter, with visual gains maintained fairly well 
with follow-up of 1 to 3 years.13-19 

More recent retrospective and prospective studies have 
also evaluated the efficacy of the TAE approach:

• In a Wills Eye retrospective, long-term TAE study, over 
3 years, patients treated with ranibizumab or beva-
cizumab (Avastin, Genentech) for neovascular AMD 
gained 10.7 to 13.6 letters with a mean 7.6 injections 
in the first year, 5.7 in the second year, and 5.8 in the 
third year.20

• In the ATLAS prospective study, using aflibercept (Eylea, 
Regeneron) in a TAE approach, visual gains were main-
tained fairly well at 2-year follow-up, with a few outliers 
due to GA. The mean treatment interval at 2 years was 
9 weeks, with 75% of patients treated at an interval of 
8 or more weeks and 38% of patients extended to treat-
ment every 12 or more weeks.21

• The Fight Retinal Blindness Study demonstrated 
that using aflibercept TAE resulted in ≥ 20/40 vision 
in 58% of patients over 2 years with a mean num-
ber of 7.8 treatments in the first year and 5.7 in the 
second year.22

Other prospective studies have compared TAE with 
monthly dosing:

• In the TREX-AMD Study, patients were randomly assigned 
to monthly ranibizumab or TAE after three initial monthly 
loading doses. This study demonstrated noninferiority for 
TAE over 2 years, with 10 treatments in year 1 and eight in 
year 2.23,24 The mean extension in this study was 8.5 weeks,  
with a wide range: 33% of participants required monthly 
injections, and 37% of participants were extended to 11 to 
12 weeks between treatments.

• TREND was a large European prospective multicenter 
study comparing monthly and TAE ranibizumab. The 
study followed 650 patients for 1 year and demonstrat-
ed noninferiority of the TAE approach in maintenance 
of vision and anatomic outcomes. The mean number of 
injections for the TAE approach was 8.7.25

• In the 2-year CANTREAT prospective Canadian study, 
580 patients were randomly assigned to monthly 
ranibizumab or TAE. The study, presented by Peter 
Kertes at Euretina 2017, found TAE to be noninferior 
to monthly dosing at 12 and 24 months. The mean 
number of treatments was 9.4 in the first year and 8.6 
in the second year.

 LONG-TERM MAINTENANCE 
Dr. Regillo noted that, in the 5-year follow-up results of the 

CATT, a surprising finding was the amount of vision loss as a 
result of GA (41% of patients), ongoing neovascular activity 
(>50% of patients), and, potentially, undertreatment, with 
four to five injections per year during years 2 to 5.26 At 5-year 
follow-up, only 50% of patients had VA of 20/40 or better.

Other trials with long-term follow-up have shown better 
results. The Fight Retinal Blindness Study, an Australian 
registration-based observational study, reported that visual 
gains were well maintained up to year 6, with approximately 
five injections per year after the second year, but with some 
decline in VA at year 6 due to GA.27 

In a retrospective long-term Norwegian TAE study, 
the mean number of injections was 6.1 ± 2.8 in the first 
year, followed by 5.6 ± 3.6 injections during year 7 and 
5.4 ± 3.5 injections during year 8, respectively. VA was 
maintained up to year 5; a drop in VA occurred in years 
6 through 8, due mostly due to GA.18

No study has demonstrated clinically meaningful differ-
ences in efficacy or durability among the three anti-VEGF 
drugs.3-5,28 In a 12-month observational study that compared 
ranibizumab with aflibercept, the mean number of injections 
and VA gains were not statistically significantly different 
between agents.28

 EARLY DETECTION 
The ANCHOR, MARINA, HARBOR, and CATT data pro-

vided evidence indicating that, when neovascular lesions 
were small at baseline, patients experienced better VA 
gains.29-31 In the CATT study, baseline VA was predictive 
of VA results after 1 year of anti-VEGF therapy.31 In the 
Wills Eye TAE study, 75% of patients with VA of 20/40 or 
better at baseline maintained their VA through 2 years of 
followup.32  In the Fight Retinal Blindness Study, over 90% of 
eyes with VA of 20/40 or better at baseline maintained this 
level of VA at 2 years.22 Thus, Dr. Regillo concluded, early 
detection and early initiation of treatment appear to be 
associated with better visual outcomes. 

Carl D. Regillo, MD, speaking at the 46th annual ARDS meeting.Ph
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 THE FUTURE 
Dr. Regillo said that optimizing 

long-term outcomes in neovascular 
AMD requires a combination of 
disease control, early detection, and 
minimizing the growth and exudation 
of CNV over many years. He said that 
providers should aim to minimize 
undertreatment and maximize early 
detection, when CNV is small and VA 
is good. Providers should also aim to 
prevent recurrences. In the future, 
he said, this may be aided by more 
durable anti-VEGF agents such as bro-
lucizumab (Novartis), abicipar pegol 
(Allergan), and dual-target therapies 
targeting Ang2 and tissue factor.

Other sustained delivery approaches 
may optimize long-term outcomes in 
wet AMD; these include a Port Delivery 
System (Genentech) that is currently in 
phase 2 clinical trials, polymers and mic-
roparticles that are in phase 1 trials, and 
gene therapies that are in phase 1 trials. 

Additionally, home-based OCT may 
augment our ability to monitor for dis-
ease activity in asymptomatic patients. n
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MANAGEMENT OF RETINAL DETACHMENT IN RETINOPATHY OF PREMATURITY 
AFTER ANTI-VEGF TREATMENT

Presentation by Antonio Capone, MD
Summarized by Neepa Shah, MD

Antonio Capone, MD, spoke about 
the unique nature of retinal detach-
ments (RDs) that can occur after initial 

treatment with anti-VEGF therapy in 
patients with retinopathy of prema-
turity (ROP). He noted that the use of 
anti-VEGF therapy in the treatment 
of ROP is increasing, and that the 
anatomy of RDs seen in patients with 
ROP who have received anti-VEGF 
therapy is different from that seen in 
patients with ROP treated with laser 
photocoagulation. There is a so-called 

crunch phenomenon in these eyes—a 
complication of anti-VEGF therapy 
that results from contraction of the 
vascular component of fibrovascular 
proliferation, which makes manage-
ment of RDs more challenging.

Dr. Capone reviewed data from 
35 infants with ROP who developed 
RD after treatment with anti-VEGF 
therapy. Progression was noted a 
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mean 70 days after anti-VEGF thera-
py, but with a wide range, from 4 days 
to almost 1 year. Three configurations 
of RDs were noted: acceleration of a 
typical funnel detachment, atypical 
crunch, and effusive. 

About one-third of the children 
developed acceleration of a typical 
funnel RD. In addition, two types of 
atypical crunch were noted.

Peripheral crunch occurred in more 
anteriorly vascularized (zone 2) eyes. 
In this type of crunch, fibrosis and 
contracture of flat new vasculariza-
tion created a tight circular annular 
RD with an exaggerated circumferen-
tial configuration compared with its 
anteroposterior component.

Generally, Dr. Capone said, with 
RDs in ROP eyes that are treated 
with laser or that are untreated, 
proliferation from the ridge toward 
the anterior part of the eye is pre-
dominant. In the anti-VEGF treated 
eyes, by contrast, the contraction was 
more intrinsic and posterior.

In the other variant, termed peri-
papillary crunch, hyaloid contraction 
occurred over or near the optic 
nerve head. This occurred primarily 
in patients who had posterior 
zone 1 disease. Dr. Capone noted that 
both forms of atypical crunch are 
amenable to surgical repair, though it 
may be tedious.

About half the children had 
bilateral RDs, and most of the time 

(90%) the bilateral RDs were simulta-
neous and highly symmetrical.

 SURGICAL REPAIR 
Dr. Capone shared surgical videos 

of RD repair. He said he places his 
trocars anteriorly, within 1 mm of the 
limbus, to make sure that he stays in 
the pars plana. There are multiple tis-
sue planes that must be meticulously 
dissected, and Dr. Capone stated 
that he prefers a 27-gauge cutter for 
this task.

Dr. Capone presented some cases 
of focal contraction. In these eyes, 
delamination of the hyaloid off 
the retina is the surgical approach. 
Because the hyaloid is densely adher-
ent and the retina is quite thin, Dr. 
Capone said, he uses ocriplasmin 
(Jetrea, ThromboGenics) to assist. 
Even with anatomic success, VA may 
remain poor.

 PERSISTENT RETINAL AVASCULARITY  
With increasing use of anti-VEGF 

therapy in children with ROP, more 
peripheral vascular anomalies have 
been noted during their growth and 
development. In many of these chil-
dren the peripheral retina remains 
avascular, and there is a question 
whether this predisposes them to 
future retinal tears, detachments, or 
recurrence of ROP.

Dr. Capone said he tends to 
perform laser photocoagulation 

in children who have meaningful 
avascular retina after regression with 
or without anti-VEGF treatment. 
He showed an example of a grown 
premature boy who had never been 
treated and who now displayed lat-
tice-like peripheral vascular changes. 
In high school, the boy developed 
an asymptomatic detachment in 
his better seeing eye that split his 
fovea. Fortunately, he did well with 
surgical repair, Dr. Capone said, but 
cases such as this stress the potential 
importance of early laser prophylaxis.

 FUTURE DIRECTIONS 
Ongoing prospective studies such as 

the RAINBOW trial (NCT02375971), 
Dr. Capone said, may bring a better 
understanding of the long-term 
effects of anti-VEGF therapy in ROP. 
Although anti-VEGF drugs are helpful 
in the acute phase of disease, long-
term aspects of the therapy such as RD 
rates and surgical complexity remain 
under investigation. n
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