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Introduction

Abstract
Purpose: To investigate the effect of switching patients with
neovascular age related macular degeneration (nAMD) nonresponsive to bevacizumab or ranibizumab to intravitreal aflibercept
2 mg on best corrected visual acuity, macula volume, and central
macula thickness.
Methods: 50 patients with nAMD non-responsive to bevacizumab
or ranibizumab received 2 mg intravitreal aflibercept, at three
4-weekly doses, then every 8 weeks for 48 weeks. Primary outcome
was BCVA at week 48 as measured on ETDRS charts. Secondary
outcomes were proportion of patients with no fluid on OCT at week
12, 24 and 48; BCVA at week 12 and 24; mean changes in central
macula thickness and macular volumes at week 12, 24 and 48; and
tolerability and safety of aflibercept.
Results: There was a trend towards an improvement of BCVA at
week 48 compared to baseline (Student’s t-test p = 0.056, Wilcoxon
signed-ranked test p = 0.09901). There was a statistically significant
improvement in central macula thickness (-99 µm, p < 0.001),
macular volume (-0.75 mm3 p < 0.001) and PED height (-52.5 µm
p < 0.001). 62% of these patients with previous recalcitrant disease
had complete resolution subretinal fluid at the close of the study.
Conclusion: Intravitreal aflibercept is a potentially viable treatment
strategy for patients with recalcitrant neovascular AMD nonresponsive to anti-VEGF monoclonal antibodies.
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The introduction of the anti-VEGF agents into clincial practice has
radically changed the outlook for patients diagnosed with neovascular
age related macular degeneration (nAMD). Currently three agents
are available in clinical practice; bevacizumab, ranibizumab, and
aflibercept. At the present time the debate continues as to which of
these agents represents a cost effective first line agent but it would
appear from the key note non-inferiority comparative trials that if
there is a difference between these agents it may be, for most patients,
a modest one [1-3]. At the time this study was conducted bevacizumab
was funded in New Zealand as first line treatment of nAMD with
ranibizumab being restricted for use as a second line agent in those
patients who were deemed to have an inadequate response to this
agent in their “only seeing eye”. Aflibercept remains unfunded.
Regardless of the agent used it is increasingly clear that a significant
minority of patients treated with a given anti-VEGF agent have a poor
or inadequate response to treatment and a number of definitions have
now emerged in the literature for describing these recalcitrant lesions.
In broad terms recalcitrant nAMD can be divided into those patients
who are “non responders”; those whose disease fails to respond to
treatment from the outset; or tachyphylaxis, where there was initially
a favourable respose to anti-VEGF therapy, which waned with
ongoing therapy. To complicate matters “nonresponders” have also
been defined on functional criteria; patients vision fails to improve
with treatment [4], and anatomical criteria; failure of the subretinal
or intraretinal fluid to resolve [5-12]. This current study was designed
to assess the efficacy of aflibercept in treating patients whose nAMD
had failed to respond to, or who had become non-responsive to the
currently funded agents namely bevacizumab and ranibizumab. In
this study, we used anatomical criteria to define the lack of response
– persistent intraretinal or subretinal fluid 28 days after a minimum
of four consecutive ranibizumab and/or bevacizumab injections [6].
This study reports the 1 year outcome data after switching patients
with recalitrant nAMD to intravitreal aflibercept (IVT-AFL) 2 mg.

Methods
Participants
Patients were recruited from two practices in Auckland. One a
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Table 1: Inclusion and exclusion criteria.
Inclusion criteria

•
•
•
•

Known CNV secondary to AMD or PCV as demonstrated by fluorescein and ICG angiography.
Prior treatment with at least 4 injections of anti-VEGF agents (bevacizumab or ranibizumab) in the past 6 months and persistent intraretinal or subretinal fluid,
or both, on spectral-domain optical coherence tomography during this period.
Pigment epithelial detachments were included as long as there was associated subretinal fluid or intra retinal oedema.
BCVA between 35 and 90 ETDRS chart letters.

Exclusion criteria

•
•
•
•
•
•
•
•
•

Uncontrolled IOP of more than 25 mmHg.
Current vitreous haemorrhage or inflammation.
Prior vitrectomy or any intraocular surgery within 2 months of study commencement.
Anti-VEGF therapy within the previous 30 days; photodynamic therapy within the previous 90 days.
If the OCT was dry at any time during the 3 months before switching to aflibercept (to allow the inclusion of previously responsive tachyphylactic eyes).
More than 2 prior photodynamic therapy treatments.
Presence of significant subretinal fibrosis, tubulation, cystic degeneration or atrophy.
Significant corneal or lenticular opacities.
Myocardial infarction, transient ischemic attack, or cerebrovascular accident within the previous 90 days.

private clinic: Retina Specialists (Parnell, Auckland, New Zealand)
and the public sector macular service at Auckland District Health
Board (Auckland, New Zealand). The inclusion and exclusion criteria
are summarized in table 1. The mean age of patients was 78 years
with a slight female preponderance (58%). The target patients were
those with nAMD who were “non-responsive or partially responsive”
to either bevacizumab or ranibizumab as defined as: having received
at least 4 injections of either or both anti-VEGF agents in the past
6 months and despite this had persistent intraretinal or subretinal
fluid, or both, on spectral-domain optical coherence tomography
(OCT) on all occasions throughout this treatment period. The cohort
of patient recruited into this study includes patients who had been
treated with bevacizumab monotherapy as well as patients whose
“only seeing eye” was affected and who had therefore been treated
with both bevacizumab and ranibizumab.

Informed consent process
All eligible patients were approached and invited to participate
in the study. Patients were provided with both verbal and written
information on the study. Verbal and written consent was obtained
from each patient. Patients were able to exit the study at any time
point. The tenants of the declaration of Helsinki were followed.

Interventions
All patients received three IVT-AFL injections 4 week apart
commencing 6 weeks after their last intravitreal anti-VEGF injections
in the study eye. Further injections were given every 8 weeks (at
week 16, 24, 32, 40). The study terminated at week 48 when an exit
review was completed. The IVT-AFL injections were given using
sterile technique in a dedicated operating room. Following topical
anesthesia with amethacaine drops, 5% iodine was used for surface
sterilization. After placement of a lid speculum 2 mg of IVT-AFL in
0.05 ml (Bayer, Germany) was injected at the pars plana, 3.5 to 4 mm
posterior to the limbus, into the vitreous cavity. The patency of the
central retinal artery was verified in all patients following injection,
and ocular lubricant was prescribed following the procedure.

after manually adjusting the segmental lines to include the basement
membrane to the internal limiting membrane in all 19 scanned OCT
images of the central macular field. Pigment epithelial detachment
(PED) volume and height was similarly measured by adjusting the
segmental lines appropriately.
The primary outcome measure was BCVA at week 48. Secondary
outcomes were proportion of patients with no fluid on OCT at week
12, 24 and 48; BCVA at week 12 and 24; mean changes in central
macula thickness (CMT), mean change in macular volumes at week
12, 24 and 48; mean change in PED height and volume compare to
baseline, change in contrast sensitivity relative to baseline at weeks 24
and 48, and tolerability and safety of IVT-AFL.

Statistical analysis
The proportion of those patients whose visual acuity improved
after 12 months was compared to baseline. A similar analysis was
conducted to assess the proportion of patients whose disease activity
(as measured by macular volume, CMT, PED volume and height and
resolution of sub retinal fluid) improved compared to baseline.
Baseline data was assessed for normality using the Shapiro-Wilk
statistical analysis. BCVA and macula volume were found to be
normally distributed. CMT, PED volume and PED height were not
normally distributed.
For normally distributed data (BCVA, macula volume) at each
time period, including the baseline, the mean of the outcome measure
along with 95% confidence interval is presented. For data that did
not follow a normal distribution (CMT, PED volume, PED height), at
each time period, including the baseline, the median of the outcome
measure along with interquartile range (IQR) is presented.
The Wilcoxon signed-rank test and the Student’s t-test for paired
samples were used to test for differences in outcome measures
between each time period and the baseline as appropriate. P-values
for each test are presented and value < 0.05 was deemed statistically
significant.

Outcome measures

Sample size

In all patients, best corrected refracted visual acuity (BCVA) as
measured on 6 meter ETDRS chart, OCT (Spectralis, Heidelberg
Engineering, Germany), and IOP (Goldmann tonometry) were
recorded every 4 weeks. Contrast sensitivity was assessed at baseline,
6 months and 12 months. All assessments were standardized across
the two study sites. In a subgroup of 36 patients; those who were
recruited from the public sector macular service at Auckland District
Health Board (Auckland, New Zealand); total macular volume was
also assessed using the Heidelberg Eye Explorer volume analysis
software inherent in the thickness map report (Heidelberg, Germany)

From our local audit data, it was found that approximately 8-10%
of patients with nAMD did not respond adequately to the currently
funded anti-VEGF agents. With a total cohort of 700 patients in the
two services, it was estimated that approximately 70 patients were
therefore being inadequately treated with the existing treatments.
As this study was an investigator led trial, a proposal was made to
Bayer New Zealand to conduct a trial comprising 50 patients. Such
an approach not only secured access to aflibercept for most of our
eligible patients but it also ensured that we had as large a sample size
as practically possible.
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Results
Demographic data
50 patients were recruited for this study (Table 2). There was a
slight female predominance. The mean duration of disease prior to
the patient being recruited into the study and receiving Aflibercept
treatment was 35 months. The majority of lesions were occult
choroidal neovascular membrane (CNV), with a smaller proportion
of classic CNV, polypoidal choroidal vasculopathy (PCV), and
retinal angiomatous proliferation (RAP). Mean baseline BCVA was
71 letters. 48 patients completed the study, with one death from an
unrelated cause (pancreatic cancer) and one withdrawal at week 24.
Prior to their recruitment into this study patients had received
a median of 22 anti-VEGF intraviteal injections in the study eye
(bevacizumab and/or ranibizumab) (Table 2). The initial treatment
of the nAMD in all but two patients was bevacizumab with 27
patients having recieving bevacizumab monotherapy alone before
Table 2: Demographic Data.
Age in years mean, (range)

78, (58-92)

Sex (% male)

42%

Lesion type number, (%)
Occult

28, (56%)

Classic

14, (28%)

PCV

7, (14%)

RAP

1, (2%)

BCVA mean, (range)

71, (51 -85)

Time from onset of treatment with bevacizumab to switching to
aflibercept (mean, range), n = 27

32 (9-60)

Time from onset of treatment with ranibizumab to switching to
aflibercept (mean, range), n = 23

7 (5-24)

Duration of disease in months mean, (range)

35, (9-60)

Number of previous anti-VEGF treatments median, (range)
Bevacizumab

17, (6-35)

Ranibizumab

0, (3-29)

Bevacizumab and Ranibizumab

22 (9-44)

Modality of treatment number, (%)
27 (54%)

Ranibizumab monotherapy

2 (4%)

Bevacizumab and ranibizumab

21 (42%)

For the total cohort of 50 patients the median number of
bevacizumab injections administered prior to entry into the study
total was 17 and the median number of ranibiumab injections
administered was zero (Table 2). The latter figure is a reflection on that
the fact that a majority of patients (27) received avastin monotherapy
and thus received 0 ranibizumab injections. The median number of
ranibizumab injections administered to those patients (23) who were
treated with ranibizumab at some point prior to recruitment into the
study was 7.

Primary outcome
Mean BCVA was measured as 71 (95% CI: 67, 74) letters at week
12, 72 (95% CI: 70, 74) letters at week 24, and 72 (95% CI: 70, 75)
letters a week 48. As compared to baseline, there was a trend to an
improvement of BCVA at week 48 but this did not achieve statistical
significance at the 5% level (Student’s t-test p-value = 0.057, Wilcoxon
signed-rank test p-value = 0.09901; Figure 1).

Secondary outcomes
Central macula thickness: There was a statistically significant
decrease in median CMT at week 12 (306.5 µm, IQR: 260, 382.5, p
< 0.001), week 24 (348 µm, IQR: 310.5 µm, 438 µm, p < 0.001) and
week 48 (325 µm, IQR: 284.5 µm, 423.8 µm, p < 0.001), as compared
to baseline (424 µm, IQR: 336.8 µm, 495.5 µm) (Table 3).

72
68

70

BCVA (ETDRS)

74

Bevacizumab monotherapy

entry into the study. These patients had been managed with avastin
monotherapy, despite having repeatedly demonstrated a lack of
efficacy, as they could not secure fundng to support a switch to
ranibizumab treatment. In this subgroup of patients the mean time
that had elapsed between the disease presenting and the patient being
treated with aflibercept was 32 months. In 21 patients the treatment
had been switched from bevacizumab to ranibizumab prior to
entry into the study. The time of the switch from bevacizumab to
ranibizumab in this cohort of patients was determined by how long
it took for the individual to secure public funding to pay for this
treatment once it had been estabished that avastin monotherapy was
not effectively treating their disease. In this subgroup of patients the
mean time that had elapsed between their switch to ranibizumab and
their first treatment with aflibercept was 7 months (Table 2). Two
patients had been managed solely with ranibizumab monotherapy
prior to entry into the study.

n=50

n=50

n=49

n=48

0

12

24

48

Weeks
Figure 1: Mean best corrected visual acuity at baseline, 12 weeks, 24 weeks and 48 weeks. There was a trend towards improvement in BCVA (Student’s
t-test p = 0.056, Wilcoxon signed-rank test p = 0.09901) at the closure of the study. n denotes the number of paticipants completing follow-up at each time
point and error bars indicate 95% confidence interval.
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Macula volume: There was a statistically significant decrease in
mean macula volume at week 12 (7.9 mm3 , 95% CI: 7.5 mm3, 8.3
mm3, p < 0.001), week 24 (8.17 mm3, 95% CI: 7.76 mm3, 8.58 mm3,
p < 0.001) and week 48 (8.0 mm3, 95% CI: 7.6 mm3, 8.3 mm3, p <
0.001), as compare to baseline (8.8 mm3, 95% CI: 8.3 mm3, 9.2 mm3)
(Figure 2).
PED volume and height: Of the 36 patients who underwent
additional macular volume analysis 32 had a PED associated with
their nAMD. There was a statistically significant decrease in the
median height and volume of these PED at weeks 12 (height 156 µm,
IQR: 103, 287, P < 0.001; volume 0.79 mm3, IQR: 0.46, 1.10, Student’s
Table 3: Median central macula thickness at baseline, 12 weeks, 24 weeks and
48 weeks. There was a statistically significant improvement in central macula
thickness (P < 0.001) at the closure of the study. n denotes the number of
paticipants completing follow-up at each time point.
CMT

(µm)

P value

median, (lower quartile, upper quartile)
Baseline

424 (336.8, 495.5)

n = 50
12 weeks

306.5 (260, 382.5)

P < 0.001

348 (310.5, 438)

P < 0.001

325 (284.5, 423.8)

P < 0.001

n = 50
24 weeks
n = 49
48 weeks
n = 48

t-test 0.003, Wilcoxon signed-rank test 0.002) and weeks 48 (height
157 µm, IQR: 85, 229.5, Student’s t-test 0.0002, Wilcoxon signed-rank
test p 0.0002; and volume 0.67 mm3, IQR: 0.48, 1.08, Student’s t-test p
= 0.005, Wilcoxon signed-rank test p = 0.001) as compared to baseline
(height 209.5 µm, IQR: 111.5, 325.8; volume 0.905 mm3, IQR: 0.57,
2.13) (Table 4). Of these 32 patients; 18 experienced an improvement
in the size of the PED at the close of the study and in 2 patients the
PED resolved completely. In all cases where the PED did not respond
to treatment the PED was classified as solid with hyperreflective or
mixed elements [13].
Contrast sensitivity: There was no significant change in contrast
sensitivity compared to baseline at any of the time points tested (at 6
months compared to baseline Student’s t-test p = 0.6219, Wilcoxon
signed-rank test p = 0.5116; at 12 months compared to baseline
Student’s t-test p = 0.6972, Wilcoxon signed-rank test p = 0.4626).
Adverse events: No significant adverse events were observed and
no patient required cataract surgery during the study period. Two
cases of subconjunctival haemorrhage were observed at the injection
site and 5 patients reported pain after the injection lasting less than 12
hours at some time point in the study. One patient passed away from
a late presenting pancreatic adenocarcinoma.

Discussion
Currently, there is limited evidence to guide clinicians in the
management of patients who show an inadequate response to first line
anti-VEGF treatment. In broad terms clinicians have explored two
approaches to deal with this increasingly recognised issue; super dose

Table 4: Spectral domain optical coherence tomography analysis of pigment epithelial detachment after switching to aflibercept in eyes with refractory neovascular
age-related macular degeneration (n = 36).
Baseline median

12 weeks median

(lower quartile, upper quartile)

(lower quartile, upper quartile)

PED Height

209.5

156

(µm)

(111.5, 325.8)

(103, 287)

PED Volume

0.905

0.79

(mm )

(0.57, 2.13)

(0.46, 1.10)

48 weeks median

P value

(lower quartile, upper
quartile)
P < 0.001

157

P = 0.0002 Student’s
t-test

(85, 229.5)

P = 0.003 Student’s
t-test
P = 0.002 Wilcoxon
signed-rank test

P = 0.0002 Wilcoxon
signed-rank test

0.67

P = 0.005 Student’s
t-test

(0.48, 1.08)

P = 0.001 Wilcoxon
signed-rank test

**

8.5

!!!""!

**

**

!!""!

!!!""!

8.0
7.5

Macula volume (mm3)

9.0

3

P value

n=36

n=36

0

12

n=35

n=35

24

48

Weeks
Figure 2: Mean macular volume at baseline, 12 weeks, 24 weeks and 48 weeks. There was a statistically significant improvement in macular volume (**p
< 0.001) at the closure of the study. n denotes the number of paticipants completing follow-up at each time point and error bars indicate 95% confidence
interval.
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regimens or switching regimens. It has previously been hypothesized
that patients whose nAMD proved recalcitrant to treatment with
conventional dosing regimens of bevacizumab and ranibizumab may
not have been at the peak of their dose-response curve. Whilst the
HARBOR trial concluded that in treatment naive patients “super
dosing” with 2.0 mg ranibizumab conferred no additional benefit
compared to conventional dosing regimens it did not address the
question of whether a super dose regimen would improve efficacy in
that subset of patients who were “non-responders” to conventional
therapy [14]. Consequently, the SAVE study was designed with the
intention of assessing whether a “super-dose” 2.0 mg ranibizumab
regimen would be an effective strategy for treating those patients who
failed to respond to conventional dose regimens. The 3 month data
from the SAVE trial initially suggested that greater VEGF blockade
may indeed have a beneficial role in the management patients with
recalcitrant nAMD. When treated with fixed dose monthly 2.0 mg
ranibizumab patients gained a modest improvement in visual acuity
and macular thickness [15]. Although the modest gain in visual acuity
was maintained after switching to a “prn” protocol at the end of year
2 the majority of patients continued to require intensive treatment
with 70% of patients receiving all possible treatments because of
persistent fluid and the 2.0 mg dosage was subsequently withdrawn
[16]. Similarly disappointing results were reported in the LAST study
[17]. At the close of this small pilot study comprising 7 patients who
received 2.0 mg ranibizumab 71% had persistent subretinal fluid
and 57% had persistent intraretinal fluid. Moreover, the percentage
of patients whose PED volume and sub/ intra retinal fluid worsened
over the 12 months exceeded the percentage of patients in whom
these parameters improved [17]. Overall, these data would suggest
that the “super-dose” strategies have little role in the management
of patients with nAMD which is recalcitrant to conventional dosing
regimens.
Switching anti-VEGF agents is increasingly being advocated for
the management of patients with recalcitrant nAMD. Interpreting
the “switching” literature can however be confusing as authors use
different definitions for what represents a treatment “non responder.”
Whereas some authors use functional criteria [4]; failure of the
visual acuity to improve, others use an anatomical definition [5-12];
persistence of sub/intra retinal fluid and yet others use both [18]. The
differing inclusion criteria will naturally influence the study population
which means one has to exercise caution when interpreting the data
from such studies. With this caveat the results of studies which have
switched patients from ranibizumab to bevacizumab or vice versa
have largely been disappointing.
In a large retrospective review of functional non-responders,
those patients who were switched from bevacizumab to ranibizumab
had a small but significant improvement in BCVA and CMT (-66
µm) but patients that switched from ranibizumab to bevacizumab
had no significant improvement in either of these parameters.
Linear regression analysis revealed that visual acuity at the time of
the switch was the factor most strongly correlated with a subsequent
improvement in visual acuity. Interestingly, the group that switched
from bevacizumab to ranibizumab had a significantly better visual
acuity at baseline prior to the switch compared to the group that
switched from ranibizumab to bevacizumab [4]. Although, this
finding has not been replicated in other studies this finding suggests
that when dealing with patients with recalitrant disease one should be
prepared to switch agents early if the best outcome is to be achieved
for the patient. A more recent retrospective review of 110 patients
who were switched from bezacizumab to ranibizumab reported
that, at month 3, switching anti-VEGF agents failed to lead to an
improvement in visual acuity but did lead to a statistically significant
but a modest; 31.0 µm, improvement in central retinal thickness [18].
However, this improvement was not maintained to the end of followup (mean 14 months). Unfortunately no data was reported as to the
proportion of patients whose subretinal/intraretinal fluid resolved
after switching agents in either of these two studies [4,18]. These
data, as well as the data from the large keynote papers comparing
ranibizumab and bevacizumab [1,2] suggest that, perhaps at best,
Squirrell et al. Int J Ophthalmol Clin Res 2016, 3:053

only a modest benefit may be expected after switching between these
two agents.
Bevacizumab is a recombinant humanized monoclonal IgG1
antibody that binds to and non-specifically inhibits all VEGF-A
isoforms. Similarly, ranibizumab is a recombinant humanized
monoclonal antibody fragment that inhibits VEGF-A. Unlike
ranibizumab and bevacizumab, aflibercept binds all isoforms of
VEGF-A as well as VEGF-B and placental growth factor (PIGF),
potentially making this agent more efficacious [19]. Aflibercept is
a soluble decoy receptor based on “Trap” technology that binds to
both sides of the VEGF dimer forming a complex [20,21]. Moreover
it also has a significantly higher binding affinity for VEGF compared
to bevacizumab and ranibizumab [22,23]. It has therefore been
hypothesised that aflibercept may more effectively treat patients
whose nAMD was previously recalcitrant to treatment with
ranibizumab or bevacizumab. A number of retrospective case series
have emerged which lend weight to this hypothesis [5-7,9-12,24-26],
with improvements in visual acuity and central macular thickness
being reported after patients with recalitrant nAMD were switched
to aflibercept.
The results from these retrospective case series have been
corroborated by the 4 prospective studies that have examined the
efficacy of switching to aflibercept from bevacizumab or ranibizumab
in patients with recalcitrant nAMD [8,16,27-29]. The results from our
current study broadly support the published data. Of the currently
published prospective “switch” trials the TURF trial [30] is the least
representative of current practice as the participants in this study
were recruited from the “super dose” SAVE trial. After 6 months of
treatment with aflibercept there was no improvement in visual acuity
and only a modestly significant improvement in macular thickness
(-27 µm, p = 0.018). In contrast to our current study only 22% of
patients in the TURF trial were dry at 6 months. However, a review
of the baseline characteristics of patients in the TURF trial reveals
that 17% were dry at baseline and are thus are not representative of
patients in either our current study or the other published data.
In line with the other published studies [8,28,29] we found that
patients with recalcitrant nAMD experienced a rapid and significant
reduction in both their CMT and macular volumes after switching to
aflibercept. This reduction was maintained beyond 12 weeks when
the treatment interval was extended out to 8 weekly. Furthermore
30/48 of our patients, who previously had persisting fluid despite
numerous treatment with either or both ranibizumab or bevacizumb
had no subretinal fluid at week 48. The 3 other prospective AFL
switch studies have reported broadly similar data [8,28,29]. The fact
that a greater proportion of patients in our study were dry at week 48
compared to week 24 is intriguing and not easily explained. However,
a similar trend was observed in the other anatomical parameters
that we measured. Furthermore, these findings are consistent with
data reported by others who have studied this phenomenon [28]
suggesting that the neovascular complexes were stabilizing on long
term therapy. As was observed in the landmark VIEW studies both
the CMT and the proportion of patients with persisting subretinal
fluid worsened once the treatment interval was extended beyond 4
weeks in our cohort. Similar results were reported by Chang et al.
[8]. Whilst it remains unproven that a drier macular equates to better
visual outcomes the fact the fluid re-accumulates in some patients
after 4 weeks suggests that the neovascular complex has been allowed
to reactivate. As such our data lends weight to the call for clinicians to
tailor treatment to the individual [31].
Increasingly it is being recognized that the subretinal component
of the neo-vascular complex, and in particular the serous component
of PEDs, may respond particularly well to intravitral aflibercept
[5,9,10,12,24,26,28,29]. At present little attention is paid to how the
different components of the neovascular complex respond to antiVEGF treatment, with the current emphasis being placed on the
relatively easily measured parameter of central macular thickness.
However, when measuring both central macular thickness and
macular volume the Heidleberg software tends to default to comparing
ISSN: 2378-346X
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the distance between the RPE/Bruchs membrane complex and the
inner limiting membrane. Whilst such a computation will capture
the resolution of sub- and intra-retinal fluid after treatment, any
change in the sub RPE component of the neo-vascular complex will
go unreported. We were particularly interested to record the change
in the sub RPE component of the neovascular complex and thus
devised a protocol, utilizing the manual adjustment of the segmental
lines generated automatically by the Heidleberg software, to measure
this accurately in a sub group of our patients. We found that where
the neo-vascular complex had a sub RPE component, this sub RPE
component reduced considerably after treatment with aflibercept
with a significant reduction both in the PED height and volume . Of
the 32 patients in our current study who had PEDs at baseline the
PED improved in 18 and resolved completely in two patients. Of those
patients whose PED did not respond to treatment all had solid PEDs
with mixed or hyper reflective elements. It is increasingly recognised
that the response of the PED to aflibercept is dependent upon the
characteristics of the PED, with the exudative and haemorrhagic
components of the PED being particularly responsive [10,13,32]. Our
data adds further support to this observation. Similar improvements
in the sub RPE component of the nAMD lesion after treatment
with intravitreal aflibercept have now also been reported elsewhere
[5,9,10,12,13,24,26,28,29]. These data lend support to the hypothesis
that aflibercept may be more effective than either ranibizumab or
bevacizumab in the treatment of neovascular complexes, particularly
the PCV variant that contain a significant sub RPE component [29,3335]. Further studies are however needed to test this hypothesis but
recent data reporting the efficacy of aflibercept in the management of
PCV appears to support this [29,36,37].
Despite a significant improvement in the anatomical parameters
of the nAMD leison, patients in our study did not experience a
significant improvement in their visual acuity or contrast sensitivity
after switching treatments. Whilst some studies have reported
visual gains after switching to agents [8,9,11] others have shown no
improvement [5,10,12,26,28,29]. The lack of improvement in visual
acuity in our current study is likely to be a reflection of the chronicity
of the disease with its attendant loss of the photoreceptor matrix, as
the mean duration of disease in our cohort was 35 months. If these
patients had been switched to aflibercept earlier they may have
achieved better functional outcomes but, as previoulsy acknowledged,
the question of whether a drier macula achieves better long-term
functional results remains unanswered [38].
In conclusion, our current study provides longer term outcome
data on the effect of switching to aflibercept in patients who have
shown an inadequate anatomical response to either bevacizumab or
ranibizumab. Consistent with the published literature, we were able
to show a statistically significant decrease in CMT at 12 weeks, and
the beneficial effect was maintained at 48 weeks when patients were
extended to an 8 weekly fixed treatment cycle. Furthermore, 62%
of patients had resolution of what had previously been recalcitrant
subretinal fluid, at the close of the study. One potential limitation
of our study is the heterogeneity of the study population, in terms
of the lesion types and initial anti-VEGF agent used. However, our
reasonably large patient cohort with 1 year prospective followup data represents “real world’ practice and thus has an important
contribution to the management of these difficult to manage patients
with recalcitrant disease. This study demonstrates that switching
patients with recalcitrant nAMD to IVT-AFL led to statistically
significant improvements in all the surrogate markers of lesions
activity namely; CMT, macula volume, PED height and volume at 48
weeks. BCVA was maintained during the study period. No significant
adverse events were noted.
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