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Abstract A formulation of aflibercept for intravitreal
injection (Eylea) is approved for the treatment of patients
with exudative age-related macular degeneration (AMD).
Aflibercept has a significantly higher affinity for Vascular
endothelial growth factor (VEGF)-A compared with other
monoclonal anti-VEGF antibodies. In addition to binding
all VEGF-A isoforms, aflibercept also blocks other
proangiogenic factors such as VEGF-B and placental
growth factor. The VIEW 1 and 2 trials showed this drug
achieves improved results in patients with exudative AMD
similar to those obtained with monthly ranibizumab, using
a bimonthly treatment regimen after a loading dose of three
intravitreal injections, which translates to less use of
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healthcare resources. There is a subgroup of patients that
present with persistent fluid after the loading dose that
could benefit from monthly injections or personalized
proactive treatment after the first year. In the second year
of treatment, the Treat and Extend patterns can permit even
more lengthening of the time between injections. More
data are needed to confirm the optimal monitoring and
retreatment dosing, to maintain long-term efficacy. Other
preliminary data suggest that patients that do not respond to
other anti-angiogenics and patients with special patholo-
gies such as polypoidal choroidopathy or retinal
angiomatous proliferation can improve upon switching to
aflibercept. To date, the safety profile of aflibercept is
excellent and is comparable to other anti-angiogenic
treatments.

Key Points

Aflibercept is the most recent anti-angiogenic
treatment for age-related macular degeneration.

There are advantages compared with ranibizumab
and bevacizumab because it binds multiple members
of the vascular endothelial growth factor family and
placental growth factor with higher affinity.

Injected bimonthly after a three-monthly loading
dose, which translates to less use of healthcare
resources.

Non-responders to other anti-angiogenics and
patients with special variants of age-related macular
degeneration can benefit upon switching to
aflibercept.
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1 Introduction

Neovascular (also referred to as “exudative” or “wet”)
age-related macular degeneration (AMD) is characterized
by choroidal neovascularization. This serious pathology
has the consequence of loss of central vision, which sig-
nificantly affects the patient on physical, emotional, and
social levels [1-3]. Vascular endothelial growth factor
(VEGF) has been identified as the principal mediator of
new blood vessel growth [4-7]. Aflibercept is the most
recent anti-angiogenic treatment with some advantages
compared to prior options, ranibizumab and bevacizumab
because it binds multiple members of the VEGF family,
with high affinity for the VEGF-A and placental growth
factor (P1GF) isoforms [8—10]. These isoforms play a key
role in the development of the choroidal neovascularization
associated with exudative AMD [11, 12]. Additionally, the
prolonged intravitreal half-life of aflibercept compared
with ranibizumb can translate to a lower treatment load in
terms of injections, monitoring, and medical visits.

This review aims to define the current role aflibercept
plays in the treatment of patients with exudative AMD in
daily clinical practice. The presentation of a treatment
algorithm for exudative AMD with aflibercept will aid in
clinical decision making to obtain better visual results,
individualize treatment, and avoid overtreatment over the
disease course.

2 Therapeutic Approach to the Patient
with Exudative AMD with Ranibizumab
and Bevacizumab

AMD is the leading cause of blindness in the elderly in the
Western world [13—15]. Although various risk factors have
been identified, the natural evolution of AMD is still poorly
understood [15]. Various clinical trials have shown that the
intravitreal injection of drugs that inhibit VEGF produce
significantly better visual acuity (VA) in patients with
exudative AMD [16-19].

2.1 Monthly Dosing with Ranibizumab

Ranibizumab was approved for the treatment of exudative
AMD based on results from two phase III trials: ANCHOR
(patients with predominantly classic choroidal neovascu-
larisation) and MARINA (patients with minimally classic
or occult choroidal neovascularisation) [16, 17, 20].
Ranibizumab treatment resulted in improvements in VA
that were maintained with monthly treatment, resulting in
VA gains at month 12 of 8.5-11.3 letters in ANCHOR and
6.5-7.2 letters in MARINA. Based on the MARINA [16]
and ANCHOR [17, 20] studies, the fixed monthly regimen
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was established as the principal treatment option. However,
the high costs and level of care associated with a fixed
treatment regimen, together with the possibility of admin-
istering unnecessary treatments to some patients, has made
it desirable to search for other treatment patterns that
maintain efficiency by reducing the number of injections
and visits. In Europe, ranibizumab is licensed for monthly
dosing until VA is stable, followed by monitoring and
resumption of treatment as needed. In the USA, ranibizu-
mab once monthly is recommended; however, patients may
receive three or four monthly doses followed by less fre-
quent dosing with regular assessments.

Currently, the most commonly used treatment regimens
for exudative AMD with anti-VEGF drugs are the ‘pro re
nata’ (PRN, as needed or by discretion) pattern and an
extended maintenance regimen known as ‘Treat and
Extend’ (or inject and extend). Both patterns have an initial
loading phase of three-monthly injections.

2.2 PRN Regimen vs. Monthly Dosing
with Ranibizumab or Bevacizumab

The PRN regimen with ranibizumab was initially evaluated
in the PrONTO and SUSTAIN trials [21, 22] and after-
wards in other clinical trials where ranibizumab or beva-
cizumab were compared [18, 23, 24]. After an initial
loading dose, patients were observed monthly and were
treated according to criteria such as VA loss, presence of
hemorrhage in the macular area, and optical coherence
tomography (OCT) findings (‘Treat and Observe’). Unless
VA loss, hemorrhage, or an increase in fluid or macular
thickness occurs, patients are not treated and are seen again
at 4 weeks. In this way, the PRN regimen is an individu-
alized reactive treatment in which patients with exudative
AMD are treated when there are signs of neovascular
activity. A negative aspect to consider with this regimen is
that the treatment is delayed (the patient is treated when the
disease worsens). The PRN pattern will reduce the number
of injections; however, given that monthly follow-up is
necessary to determine the need to treat or not, it does not
reduce the frequency of scheduled provider care.

Because bevacizumab and ranibizumab have similar
binding patterns, it was hypothesized that bevacizumab
may be as effective as ranibizumab in the treatment of
neovascular AMD, and may provide a less expensive
alternative to approved substances specifically adapted for
intraocular use. The CATT was the first of the ranibizumab
vs. bevacizumab trials [18, 24], designed to compare not
only the non-inferiority of the two drugs but also to com-
pare a monthly regimen with a PRN protocol. At 1 year,
the average improvements in VA were +8.0 letters (be-
vacizumab monthly), +8.5 letters (ranibizumab monthly),
+5.9 letters (bevacizumab PRN), and +6.8 letters
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(ranibizumab PRN). No significant differences in VA were
noted between drugs. More eyes treated with ranibizumab
demonstrated resolution of fluid. Generally, switching
during the second year from monthly to PRN treatment
resulted in a greater mean decrease in vision, but still the
mean gain in VA was similar for both drugs (bevacizumab-
ranibizumab difference, —1.4 letters).

The IVAN trial randomized patients to receive monthly
or discontinuous ranibizumab or bevacizumab [23]. Those
treated with monthly bevacizumab gained —1.99 fewer
ETDRS letters of VA than those receiving monthly rani-
bizumab. VA gain was nearly the same in patients
receiving discontinuous as in those receiving monthly
injections (discontinuous — continuous = —0.35 letters).
At 2 years, the IVAN study showed that bevacizumab was
neither non-inferior nor inferior to ranibizumab (mean
difference —1.37 letters) and concluded that for VA, both
drugs have similar efficacy. In summary, the CATT and
IVAN results indicate that ranibizumab and bevacizumab
both confer solid visual function benefits.

In light of this finding, clinicians may be more inclined
to use the less expensive bevacizumab as therapy for
exudative AMD. In USA, the proportion of patients treated
with bevacizumab greatly exceeded those treated with
ranibizumab. Lad and colleagues showed that the use of
bevacizumab as initial treatment for neovascular AMD
among Medicare users was nearly double that of ranibi-
zumab (66.5 vs. 33.5 %) [25]. In Europe, there is a current
conflict on bevacizumab between health authorities in
European Union (EU) member states and the EU drug
regulators. The Euretina Guidelines recommends that each
treatment decision is based on an individual agreement
between the treating physician and patient, and must be the
consequence of a comprehensive discussion of treatment
alternatives and incalculable risks. Informed consent after
discussing the optimal benefit, comfort, and risks and the
off-label status of the drug is mandatory [26].

2.3 ‘Treat and Extend’ Regimen

The ‘Treat and Extend’ [27-31] pattern implies a continued
treatment but at treatment and follow-up intervals greater
than 1 month. Patients are treated monthly until signs of
activity are not observed, according to criteria such as VA
loss, biomicroscopy of the macular area, and OCT findings.
Once vision is stabilized, follow-up intervals are spaced out
in a sequential manner by 2 weeks provided there are no
signs of exudate or recurrence. Patients receive treatment
each time they are evaluated regardless of disease pro-
gression, using the signs of neovascular activity to shorten
or lengthen the follow-up period. If signs of activity are
detected, visit and treatment intervals are shortened to
4 weeks until signs of disease stability are seen again. This

individualized therapeutic strategy can be considered
proactive. Given that exudative AMD is a chronic disease,
its treatment should be assumed to be long term. The
philosophy of this pattern is to reduce recurrences while
administering less injections and requiring less visits than
fixed protocols. Additionally, the potential risk of unnec-
essarily treating some patients is reduced [32, 33].

2.4 Other Treatment Regimens

In the ‘Wait and Extend’ regimen [34], after an initial
loading dose, a flexible treatment regimen is applied during
the maintenance phase depending on disease progression.
Wait and extend is also an “as-needed” protocol (PRN)
where the injection is only performed in case of disease
activity. Although the PRN protocol has reduced the bur-
den of injections, the burden of follow-up visits still needs
to be improved. PRN requires monthly monitoring. By
contrast, in the ‘Wait and Extend’ regimen, in the case of
no activity of the lesion, the follow-up visits were pro-
gressively spread out to a maximum of 8 weeks apart. In
the event that active neovascularization is appreciated,
patients are treated and re-examined every 4 weeks until
reaching established criteria. Although results of this
therapeutic pattern are promising with regard to the
reduction in the number of injections, as well as follow-up
visits, there is the risk of leaving the patient without ther-
apeutic coverage for 3—4 months. Lengthening the follow-
up periods without treatment could delay the detection of
disease reactivation with consequential VA loss.

The ‘Quarterly capped PR’ [35], the ‘FUSION’ [36],
and the ‘Observe and Plan’ regimens [37, 38] are other
possible protocols of treatment that have not been evalu-
ated thoroughly and not widely used.

3 Exudative AMD Treatment Implications in Real
Clinical Practice

The impressive benefit of antiangiogenic therapy in the
context of the clinical trials has been widely recognized.
[16-24]. However, the results obtained in observational
studies in real clinical practice indicate that although initial
improvement is seen after the loading phase, the visual
improvement is not maintained in the maintenance phase.

In the study performed by the Lumiere group in France,
the average gain in daily clinical practice (standard devi-
ation) was 3.2 (14.8) ETDRS letters at 12 months in
patients treated with intravitreal ranibizumab [39]. Less
than 40 % of the patients received the recommended
treatment of three initial monthly injections. Additionally,
50 % of patients had to wait more than 8 days for the initial
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anti-VEGF treatment and the average number of injections
of ranibizumab was 5.1 during the 12-month period.

The joint retrospective analysis of records from Ger-
many, Holand, Belgium, and Sweden, in the framework of
the LUMINOUS study, has demonstrated that the average
ETDRS letter improvement at 12 months with ranibizumab
treatment in routine clinical practice was 0, 5.6, 2.5, and 1
with an average of 4.3, 5.5, 5.0, and 4.7 injections,
respectively [40].

In the multinational AURA study, the patients received
an average of five injections in the first year and 2.2 in the
second year, the changes in VA being +2.4 and +0.6 in the
first and second year, respectively [41]. In this study, most
patients received ranibizumab throughout. A minority of
patients also received treatment with bevacizumab and
pegaptanib. Another multinational study (EPICOHORT)
carried out in Europe after ranibizumab treatment has
described VA improvements of 1.5 letters at 1 year and 1.3
letters at 2 years [42]. Similar visual results have been
described in observational studies in the United Kingdom,
Spain, Portugal, Italy, Denmark, Germany, and Australia
[43-50].

As shown, in real clinical practice, the improvement
obtained in the clinical trials is not achieved. This could be
because of the use of reactive protocols that wait until the
reactivation of the disease retreats, which leads to insuffi-
cient number of visits and injections during the mainte-
nance phase. To conserve the visual improvements during
the loading phase in the long-term follow-up of patients
with exudative AMD using a reactive protocol, strict
patient follow-up is necessary to treat the signs of reacti-
vation, as soon as they appear. If the treatment is delayed,
vision loss occurs, which in most cases will be irreversible.
Another alternative is to use proactive treatments.

4 Aflibercept: Pharmacological Characteristics

Aflibercept (VEGF Trap-Eye) is a recombinant fusion
protein obtained through biological engineering, in which
extracellular domains (epitopes) of the human VEGF 1 and
2 receptors are incorporated, fused with the Fc fragment of
an immunoglobulin G (IgG) molecule, and formulated with
an osmotic solution for intravitreal administration. It was
developed using the technology Traps in which parts of
two receptors are used along with a constant region of IgG
to create a soluble decoy (or trap) receptor that has higher
binding affinity for its related ligands than for typical wild-
type receptors [51].

Aflibercept has a significantly greater affinity for VEGF-
A compared with other monoclonal anti-VEGF antibodies
[52]. Likewise, it has a higher affinity for the VEGF ligand
even than the natural VEGF receptors, binding VEGF in a
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1:1 ratio [51, 52]. In addition to binding to all VEGF-A
isoforms, aflibercept also binds VEGF-B and to P1GF and,
consequentially, efficiently blocks the binding and activa-
tion of VEGF via these receptors [51-53].

When aflibercept is administered intravitreally, the
compound is rapidly distributed to the retina and slowly
absorbed by the systemic circulation, with an average free
drug maximum plasma concentration (Cy,,x) of 0.02 pg/
mL (interval 0-0.054 pg/mL) after a 2-mg intravitreal
injection, in a period of 1-3 days, with concentrations
becoming undetectable approximately 2 weeks after
administration. It is important to note that the average Cp,ax
of aflibercept is approximately 50-500 times less than the
amount needed to inhibit 50 % of biologically active sys-
temic VEGF in animal models [54]. In a study of healthy
volunteers, after the intravitreal administration of 2 mg, the
average Cp,.x was 100 times less than the concentration of
aflibercept necessary to bind systemic VEGF at half of
maximum levels (2.91 pg/mL). Thus, it is extremely
unlikely that systemic pharmacodynamic effects are pro-
duced, such as changes in blood pressure [53, 55].

5 Management of Aflibercept in Clinical Practice

After the results of the VIEW 1 and 2 trials [19] were
published, and along with the aflibercept technical data
sheet [52], it is advisable that the treatment of exudative
AMD with this drug should be started with a loading dose
of three consecutive monthly injections. It is likely that
some patients could respond well with a bimonthly start,
but there are no data to be able to confirm this and therefore
this starting regimen is not recommended. Using this pro-
cess and given that the injection is done in a programmed
manner, medical visits and complementary tests such as
OCT can be avoided. A focused patient history allows the
detection of worsening signs and can rule out a massive
bleed or a tear in the retinal pigmented epithelium (RPE).
Once the loading dose is complete, the patient can be
controlled with bimonthly injections.

In VIEW studies, more aflibercept- than ranibizumab-
treated eyes were seen without retinal fluid at weeks 52 and
96 [26, 56]. Recent subgroup analyses of the VIEW trials
suggested a superior morphologic efficiency of aflibercept
in reducing intraretinal and subretinal fluid as well as
reducing RPE elevation, which suggest a superior anatomic
efficacy of aflibercept compared with ranibizumab [26].
Although changes in central retina thickness were observed
in the group with 2 mg aflibercept every 8 weeks in the
VIEW studies [19], which suggests that the anatomical
suppression is not continuous with this bimonthly dosing,
the VA results indicate that the large majority of patients
can be treated effectively for 8 weeks because more than
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90 % of patients in this group did not lose vision. There is
no evidence that these fluctuations in OCT negatively
translate to VA [19]. Therefore, the technical data sheet
shows that better results are not obtained when aflibercept
is dosed every 4 weeks compared with every 8 weeks (9.3
vs. 8.4 ETDRS letters, in the VIEW studies) [26].

After 12 months, the treatment/follow-up intervals can
be increased, as long as the neovascular membrane (NVM)
does not show activity [56]. In eyes with clear NVM
activity, such as RPE detachment or intraretinal fluid,
bimonthly injections should be maintained or even monthly
injections can be repeated [26].

After 12 months, a ‘Treat and Extend’ regimen can be
started in cases of a “dry” retina (proactive treatment) in a
similar manner to the pattern set out in the LUCAS study
[57], lengthening the period 2 weeks each time, until a
maximum interval of 3 months. There are no published
data spanning a longer time interval; thus, currently the
maximum recommended extension is 3 months. However,
in the presence of an active NVM, it is advisable to treat
and then shorten the follow-up interval by 2 weeks until
again achieving a “dry” retina. In this way, an individual
time period is established for each patient without neo-
vascular activity and a fixed treatment regimen for each
interval is established.

With regard to the question of when to stop treatment,
the assessment of functional status of the other eye, patient
availability, and patient agreement will be the basis for the
retinal specialist to decide whether to or not to suspend
intravitreal treatment.

6 Approach to the Non-Responding Patient

Variation in individual drug response is a common phe-
nomenon. In anti-VEGF treated patients with exudative
AMD, individual drug response is likely to be influenced
by many factors that vary within the population. Despite a
good initial response, some cases are refractory, with loss
of vision and recurrent development of exudate, defined as
the presence of fluid during at least 3 months after monthly
treatment with bevacizumab or ranibizumab [58]. Two
types of non-responders are contrasted: refractory patients
and those that have a recurrence. The former present with
persistent intraretinal or sub retinal liquid, despite treat-
ment. The latter present with a good response, but then
require repetitive doses to maintain the effect (prolonged
monthly injections) [59]. Exploratory analyses of the data
from the PIER trial stratified patients according to initial
gain in VA and maintenance of initial gain after the loading
dose of ranibizumab. Notably, 34 % of patients do not
improve their vision after three doses of ranibizumab
(possible refractory patients) although most of them will

maintain the initial vision. Only 40 % of the patients
maintained their initial gain in VA when injections were
given less frequently than monthly. That suggests that
many patients will need very frequent injections to control
disease activity (recurrent patients) [60].

The mechanism responsible for this resistance is
unknown, but various theories exist purporting that better
anatomical and visual results can be obtained by switching
to a different intravitreal medication [58, 59, 61]. The
resistance could be due to the development of a tolerance
or tachyphylaxis, which is manifested as a reduction in the
response to successive treatments owing to an immune
response. Likewise, chronic VEGF blockade would pro-
duce an alteration in the production of VEGF by macro-
phages from neovascular choroidal tissue. Because of this,
some cases present with a better response after changing
the anti-VEGF agent, having observed that up to 81 % of
patients favorably respond to the switching [62]. However,
it is thought that perhaps the choroidal neovascularization
becomes advanced again, which promotes the lack of
response to conventional anti-VEGF therapy.

Owing to its mechanism of action with higher affinity
than ranibizumab and bevacizumab to block the VEGF-A,
VEGEF-B, and P1GF domains, and its half-life, which is
18 days longer than that of ranibizumab [59], aflibercept
could be more effective in advanced complex vascular
cases [58]. Because of this, aflibercept could improve the
effectiveness in patients with suboptimal responses with
other anti-VEGF [59, 63].

The indications to change therapy to aflibercept are
aimed to achieve a better anatomical result and to improve
VA, as well as to increase the interval between injections
[59]. Various studies have analyzed the results of changing
treatment in resistant patients, those refractory as well as
recurrent, and have shown that these patients present with
an anatomical improvement and VA stabilization [64, 65],
permitting a small increase in the interval between injec-
tions [59]. Likewise, an important reduction in RPE
detachments have been observed [65]. However, despite
anatomical improvement, with respect to subretinal as well
as intraretinal fluid [59], the VA does not significantly
change in the majority of these cases, having been asso-
ciated with subretinal scarring and photoreceptor loss [58].
Although these studies are interesting and suggest a benefit
in converting to aflibercept, the absence of a well-balanced
control group of non-switch patients and their retrospective
nature make them difficult to interpret. It is possible the
patients could have had similar anatomic improvements
solely by changing to a fixed dosing with the previous drug
[63]. There is only a recent, small, prospective comparative
pilot study in 21 eyes who still needed monthly retreatment
at the end of a 2-year clinical trial. These patients were
randomized either to continue ranibizumab therapy or to
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convert to aflibercept therapy. Outcome measures included
average interval between treatments, resolution of exuda-
tive signs, number of retreatments, and change in VA over
12 months (the third treatment year). Outcomes were
similar in the two groups, with no statistical difference that
suggests that in patients with exudative AMD requiring
monthly retreatment with ranibizumab, there may be little
clinical difference between changing to aflibercept and
remaining on ranibizumab treatment [66].

To date, refractory or recurrent patients have been most
often identified in cases treated with ranibizumab or
bevacizumab because these drugs have been used the
longest in clinical practice. To our knowledge, there are
still no series of patients initially treated with aflibercept
that do not respond, and switched then to ranibizumab or
bevacizumab. There is a small series of cases of switching
back treatment, which involves returning to bevacizumab
treatment after switching to aflibercept. The reason for
switching back to bevacizumab was cost for five cases,
even though they were responsive to aflibercept. The other
five cases were not responsive to aflibercept. Although the
numbers of cases were small, data suggest that switching
back from aflibercept to bevavizumab is not an effective
strategy, as there was a deterioration in VA and macular
thickness in the 10 patients who were switched back to
bevacizumab [66]. In summary, it is necessary to perform
randomized clinical trials to have a high grade of evidence
regarding when and how the switching of medications
should occur.

7 Therapeutic Approach with Aflibercept
in Polypoidal Choroidal Vasculopathy (PCYV)
and Retinal Angiomatous Proliferation (RAP)

The PCV- and RAP-type lesions constitute subtypes of
AMD with a few unique clinical characteristics. In general,
the response to treatment with intravitreal injections of
ranibizumab and bevacizumab is not usually as satisfac-
tory. Although in both PCV and RAP aflibercept has
demonstrated its efficacy both in naive patients and in
refractory patients to other anti-angiogenic drugs,
prospective clinical trials with a greater number of patients
and a longer follow-up are needed to validate the promising
preliminary results summarized below [67-74].

7.1 PCV

The optimal treatment option for PCV remains elusive,
mainly because of a lack of high-quality randomized con-
trolled trials. Most studies with current treatment strategies
show good short-term visual outcome but poorer longer-
term outcome. PCV treatment options include laser
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photocoagulation, photodynamic therapy (PDT), anti-
VEGF therapy, or a combination of these modalities.
Current recommended guidelines support the combination
of PDT with anti-VEGF therapy in the treatment of PCV
[75, 76]. PCV does not seem to respond as well to anti-
VEGF monotherapy probably because VEGF levels are
elevated in eyes with PCV but not to the level seen with
other subtypes of exudative AMD [77].

Ranibizumab monotherapy was studied as one of the
treatment arms in the EVEREST and LAPTOP trials. The
EVEREST study [78] was the first exploratory randomized
controlled trial evaluating standard fluence PDT with or
without ranibizumab 0.5 mg and ranibizumab monother-
apy in 61 Asian patients. At month six, the mean change in
VA was 10.9 letters (verteporfin PDT + ranibizumab), 7.5
letters (verteporfin PDT), and 9.2 letters (ranibizumab).
LAPTOP study was designed to assess the effect of PDT
vs. anti-VEGF in terms of visual outcome. At 12 months,
in the PDT arm (n = 47), 17.0 % patients gained more
than 0.2 logarithm of minimal angle of resolution (log-
MAR) units from baseline. In the ranibizumab arm
(n = 46), 30.4 % gained more than 0.2 logMAR, signifi-
cantly better than the PDT arm. [79]. These two trials
showed that although PDT may be more effective at polyp
closure than ranibizumab, anti-VEGF therapy seemed to be
better for improving or preventing visual loss in patients
with PCV in the short term.

There are few studies assessing the role of bevacizumab
in PCV, and most of them have a short follow-up duration
or were not performed on treatment-naive patients [75].
Cho and colleagues compared ranibizumab with beva-
cizumab monotherapy in a retrospective case control study
and found no difference in polyp regression rate and VA at
6 months [80].

Kawashima and colleagues [69] compared the efficacy
of aflibercept in 15 patients with AMD and 26 patients with
PCV refractory to ranibizumab. After 6 months of
aflibercept therapy, the patients with PCV improved one
line of VA while there was no significant change in the
patients with AMD. Additionally, patients with PCV had a
significantly dryer retina without presence of fluid on OCT
compared with patients with AMD (80.8 vs. 46.7 %,
p = 0.024). No differences were observed between geno-
types (ARMS2 and CFH) or response to treatment.

In another study, Ijiri and Sugiyama [70] evaluated the
initial response to aflibercept in 33 patients with PCV
without previous treatment. At 3 months, the average VA
increased 8.9 ETDRS letters. Additionally, a dry macula
via OCT in 97 % of cases as well as a complete resolution
of choroidal polyps via indocyanine green angiography in
48 % of cases were observed. Saito and colleagues [73]
have studied 43 cases of PCV refractory to ranibizumab
and treated with aflibercept. All of the patients had
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followed a PRN treatment regimen for 12 months after a
loading dose of three consecutive monthly injections of
ranibizumab. Three months after switching treatment to
aflibercept, the average VA significantly improved
(p = 0.0074) and the polyps disappeared in 50 % of cases.

7.2 RAP

Anti-VEGF therapy for RAP has shown promising thera-
peutic efficacy, but studies to date have only reported
short-term follow-up data. Parodi and colleagues per-
formed a prospective, multicenter randomized clinical trial
to compare the effects of bevacizumab and ranibizumab in
the treatment of RAP over a 12-month follow-up. In the
bevacizumab group, 20 (77 %) and 8 (30 %) eyes gained
one or three lines of VA, respectively. In the ranibizumab
group, 17 (71 %) and 7 (29 %) eyes showed an improve-
ment of one or three lines, respectively [81]. Tsaousis and
colleagues [74] published a series of 12 patients with RAP-
type lesions without previous treatment that received three-
monthly aflibercept injections. The VA improved in 10
patients (83.3 %) and the foveal thickness decreased in all
cases. Future studies are warranted to ascertain the more
appropriate practical therapeutic strategy for the manage-
ment of RAP.

8 Safety Data

Safety data provided by the phase III trials, VIEW 1 and
VIEW 2 [19, 55], indicate that, in general, aflibercept was
well tolerated in all dose groups up to week 96, with an
ocular and non-ocular adverse effect profile similar to
ranibizumab [19]. The most frequent adverse effect (at
least 5 % of patients treated with aflibercept) was con-
junctival hemorrhage (26.7 %), eye pain (10.3 %), vitreous
detachment (8.4 %), cataract (7.9 %), floating particles in
the vitreous (7.5 %), and an increase in intraocular pressure
(7.2 %). The serious adverse effects related to injections
are rare, and include eye disorders, endophthalmitis, pro-
cedure complications, and increased in intraocular
pressure.

The use of intravitreous VEGF inhibitors may expose
patients to the theoretical risk of arterial thromboembolic
events. In the VIEW 1 and 2 trials, the observed incidence
of arterial thromboembolic events according to criteria set
by the Antiplatelet Trialists’ Collaboration [19] was 3.3 %
(60-1.824) in the treatment group with aflibercept (com-
bining the patients that received different doses) and 3.2 %
(19-595) in patients treated with ranibizumab, during the
92 weeks of follow-up.

The data of a recent online meta-analysis, including 11
trials and a total of 8341 patients with AMD, showed that

serious adverse effects and thrombotic events of all anti-
VEGEF treatments were significantly more frequent com-
pared with placebo, but the differences between treatments
were difficult to evaluate [82].

9 Treatment Algorithm with Aflibercept
in Exudative AMD

The results from the VIEW 1 and VIEW 2 trials [19, 55]
allowed for the establishment of a treatment pattern with
fixed doses of aflibercept that lead to less burden of care
and good functional results [83]. This was achieved by
starting a loading dose of three injections to be later
followed by a fixed dose every 2 months during the first
year. Because the doses will be administered independent
of the anatomic and visual status of the patient, the
complementary tests such as VA and OCT are not
required in all visits [84]. Therefore, the fixed bimonthly
patterns suppose a notable reduction in the healthcare
burden not only by lowering the number of injections and
visits, but also by reducing supplementary tests [83].
However, one must consider periodic testing with OCT
not only in the affected eye but also especially in the
contralateral eye to detect the appearance of disease and
to administer an early treatment before VA loss. The
technical data sheet of aflibercept approved in the EU
allows switching to a personalized treatment in the second
year, as can occur in the Treat and Extend protocol. In
this way, the patients with a dry macula in OCT after the
first year of bimonthly injections could lengthen the
period between injections to 3 months. In this second
year, the VA, OCT, and fundus examinations are obli-
gatory in all visits because the appearance of classic sings
of reactivation make it necessary to shorten the injection
interval. This causes an increased demand of healthcare
resources but helps to reduce over-treatment during the
second year.

During the 2013 Annual Meeting of the American
Society of Retinal Specialists, a subanalysis of the VIEW
1 and VIEW 2 studies was presented, showing that there
is a subgroup of patients that benefit from retreatment
with greater frequency during the first year (The Effect
of Early, Persistent Fluid on Subsequent Visual Acuity in
the VIEW 1 and VIEW 2 Studies of Neovascular AMD,
Glenn Jaffe, Toronto, ASRS 2013 Annual Meeting).
These patients have persistent fluid on OCT. In this
subanalysis, patients that were followed with monthly
aflibercept achieved better VA than patients treated with
monthly ranibizumab or every 2 months with aflibercept.
This would make it necessary to perform an examination
after finalizing the loading dose. If the OCT shows
absence of fluid, the patient can continue with the fixed
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pattern of bimonthly injections. This situation occurs in
80 % of patients. If the OCT shows the presence of
liquid (20 % of the remaining cases), the patient will
obtain better visual results if maintained with monthly
aflibercept injections until the macula is dry, followed
then by a Treat and Extend protocol. This personalized
treatment from the onset results in a higher demand of
healthcare resources but has the potential advantage of
improving visual results in 20 % of patients. Addition-
ally, like all personalized regimens, it is more difficult
and complex to perform. Some studies also support the
use of monthly aflibercept for treatment-resistant eyes
[85-88]. If after a loading dose the OCT shows little
improvement with respect to baseline, we can find our-
selves dealing with a poor responder. In bimonthly visits,
it is possible that the OCT shows some fluid but usually
it is not associated with loss of VA with respect to the
previous visit. The VIEW studies show that these slight
increases in macular thickness are well tolerated during
short periods without repercussions in VA, and thus a
fixed bimonthly pattern will continue to be a good option
despite the presence of a small quantity of intra or sub-
retinal fluid on OCT.

10 Conclusion

Aflibercept can achieve beneficial effects in patients with
exudative AMD similar to those obtained with monthly
ranibizumab, using a bimonthly treatment regimen after the
loading phase. To date, the safety profile of aflibercept is
excellent and comparable to other anti-angiogenic
treatments.
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