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Obijective: To describe the 1-year efficacy of aflibercept in Japanese patients with age-related
macular degeneration (AMD) who were resistant to ranibizumab treatment.

Design: Retrospective case series.

Participants: Fourteen consecutive eyes of 14 patients with AMD were enrolled who had no
substantial response or developed resistance to intravitreal ranibizumab injections.

Methods: All patients were subcategorized into one of two subtypes of AMD: seven patients
with occult choroidal neovascularization (CNV) and seven with polypoidal choroidal vasculopa-
thy (PCV). Serial intravitreal aflibercept (IVA) injections were administered. Comprehensive
ophthalmic examinations, including optical coherence tomography, were conducted at baseline
and at follow-up examinations at 1, 3, 6, and 12 months after the initial IVA injection. The best-
corrected visual acuity converted to logarithm of the minimum angle of resolution (logMAR)
and central macular thickness (CMT) at each follow-up visit were compared with the baseline
values. The anatomic response was also assessed with absorption or reduction of fluid in the
subretina or subretinal pigment epithelial space.

Results: The logMAR best-corrected visual acuity improved significantly at 3, 6, and 12 months
in the total cohort: at 3 and 6 months in patients with occult CNV and at 3 and 12 months in
patients with PCV. The CMT decreased significantly at all follow-up visits in the total cohort
as well as in both subtypes, except for the CMT at 6 months in PCV patients. The anatomic
improvement was also demonstrated in all cases, and pigment epithelial detachments tended to
be resolved more rapidly in patients with PCV than in patients with occult CNV.
Conclusion: Conversion to [VA was effective in patients with AMD resistant to ranibizumab,
showing rapid morphologic improvement. The logMAR visual acuity was raised significantly
within 12 months, and the clinical course of visual acuity improvement may differ according
to the AMD subtypes.

Keywords: aflibercept, age-related macular degeneration, occult choroidal neovascularization,
polypoidal choroidal vasculopathy, ranibizumab, resistance

Introduction

The prognosis of exudative age-related macular degeneration (AMD) has been
improved significantly since anti-vascular endothelial growth factor (VEGF) therapy
was introduced.! The efficacy of anti-VEGF treatment has been established in various
clinical trials using ranibizumab (Lucentis; Genentech Inc., South San Francisco, CA,
USA) or bevacizumab (Avastin; Genentech Inc.);>* however, a certain proportion
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of patients with AMD have an inadequate or unsustained
response to these drugs.”” For patients resistant to anti-VEGF
therapy, injections of increased dose of anti-VEGF agents
or combination therapy with other treatment options have
been tried.>” !

Aflibercept (Eylea; Regeneron Pharmaceuticals,
Tarrytown, NY, USA), a novel VEGF inhibitor with a high
affinity for VEGF,'>"!* has been introduced recently into
clinical practice. Because of a wider range of pharmaco-
logical targets of aflibercept compared to ranibizumab or
bevacizumab, switching to aflibercept has been consid-
ered a reasonable strategy in patients with AMD resistant
to ranibizumab or bevacizumab,'*** while no significant
efficacy of conversion from ranibizumab to aflibercept was
suggested in another study.?

Herein, we report the 1-year efficacy of conversion
therapy to aflibercept in Japanese patients with AMD resistant
to ranibizumab.

Methods

Fourteen eyes of 14 patients with neovascular AMD who
had no significant response or developed resistance to
intravitreal ranibizumab (IVR) injections were identified at
the National Hospital Organization Tokyo Medical Center
over a 12-month period. No significant response and resis-
tance were defined, respectively, as no morphologic change
after at least three IVR injections and an initial response to
IVR injections with later recurrence and lack of morphologic
improvement despite further repetitive IVR injections. The
study protocol adhered to the provisions of the Declaration
of Helsinki and was approved by the local Ethics Commit-
tee of the Tokyo Medical Center. Clinical trial registration
number: R14-133.

After obtaining written informed consent, comprehensive
ophthalmic examinations were performed in all 14 patients,
including measurement of the decimal visual acuity (VA), fun-
dus photography, fluorescein angiography (FA), indocyanine
green angiography (ICGA), and spectral domain optical coher-
ence tomography (SD-OCT) using the Cirrus HD-OCT system
(Carl Zeiss Meditec, Dublin, CA, USA). The decimal VA was
converted to the logarithm of the minimum angle of resolution
(logMAR) for statistical analysis. OCT images were acquired
using the 512x128 macular cube protocol covering a 6X6 mm
area and/or the high-resolution five-line raster protocol with
9x6 mm scans separated by 75 um.

The diagnosis of AMD was confirmed by FA and ICGA
at baseline. Subtypes of AMD were identified based on the
FA or ICGA findings, and polypoidal choroidal vasculopathy

(PCV) and retinal angiomatous proliferation (RAP) were
distinguished from a typical form of AMD. All 14 patients
subsequently received an initial intravitreal aflibercept
(IVA) injection from February 2013 to July 2013 followed
by sequential injections according to monthly or treat-and-
extend regimens.?¢28

To assess the efficacy of IVA treatment, two clinical
parameters at 1, 3, 6, and 12 months after the first IVA
injection were compared with the baseline values: the best-
corrected logMAR VA (BCVA) and the central macular
thickness (CMT). The CMT was derived from the macular
cube scans using the intrinsic automated software after adjust-
ment of the fovea to the center, where needed. An anatomical
response was assessed on OCT images by absorption or
reduction of fluid at the subretina or subretinal pigment
epithelial space using either the macular cube or the five-
line raster protocol. Assessment of anatomical response was
conducted by two independent investigators (TH and KA),
and only agreed data were used for further analysis.

Statistical analysis was performed with the Wilcoxon
signed-rank test using IBM-SPSS software version 23.0
(IBM-SPSS, Inc., Chicago, IL, USA). Statistical significance
was defined as P<<0.05.

Results

The demographic data obtained from the 14 patients (nine
men, five women) with AMD are presented in Table 1. Seven
patients were subcategorized into occult choroidal neovascu-
larization (CNV) and seven subjects into PCV. There were
no cases of classic CNV or RAP. Two representative cases
with marked improvement after IVA treatment are shown
in Figures 1 (patient 3 with occult CNV) and 2 (patient 8
with PCV). The mean age of patients at baseline (+ standard
deviation) was 77.719.4 years. Seven patients were subcat-
egorized into occult CNV and seven subjects into PCV.
The data at 6 months were unavailable in patients 7 and 11
because the follow-up examinations were canceled by the
patients. The average number of previous IVR injections was
12.4%10.0, and the average number of total IVA injections
was 7.712.3. All the injections were performed properly, and
no ocular or systemic adverse events were observed during
the follow-up period.

The changes of BCVA are listed in Table 2. The mean
BCVA of the 14 patients at baseline, 1, 3, 6, and 12 months
follow-up was 0.40+0.27, 0.3940.28, 0.2940.27, 0.26£0.21,
and 0.34%0.32, respectively (Figure 3). The change from
baseline reached statistical significance (P=0.209, P=0.002,
P=0.006,and P=0.018 at 1, 3, 6, and 12 months, respectively)
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Table | Demographics of 14 patients with AMD

Patient number Age Sex Eye AMD subtype Number of previous Number of IVA injections
IVR injections over 12 months

| 82 M R Occult CNV 4 6

2 70 M R Occult CNV 12 8

3 66 M L Occult CNV 9 8

4 83 M R Occult CNV 9 7

5 95 F L Occult CNV 5 Il

6 83 F L Occult CNV 6 7

7 96 M L Occult CNV 10 6

8 72 M R PCV 27 5

9 76 F L PCV 6 7

10 70 M R PCV 10 10

Il 77 F R PCV 12 4

12 66 F L PCV 41 12

13 74 M R PCV 15 7

14 78 M R PCV 7 10

Mean + SD 77.749.4 12.4£10.0 7.7+2.3

Abbreviations: AMD, age-related macular degeneration; CNV, choroidal neovascularization; IVA, intravitreal aflibercept; IVR, intravitreal ranibizumab; PCV, polypoidal
choroidal vasculopathy; SD, standard deviation; L, left; R, right; M, male; F, female.

Figure | The efficacy of aflibercept for treating AMD resistant to ranibizumab (patient 3 with occult CNV).

Notes: A fundus photograph at baseline (A) and SD-OCT images prior to the initial IVR injection (B), at baseline (C), | month after the initial IVA injection (D), 3 months
after the initial IVA injection (E), and 12 months after the initial IVA injection (F) in a 66-year-old man with occult CNV are shown. Marked SRF and a slight PED have
improved at |-month follow-up examination, and the retinal structure has been maintained over 12 months.

Abbreviations: AMD, age-related macular degeneration; CNV, choroidal neovascularization; IVA, intravitreal aflibercept; IVR, intravitreal ranibizumab; PED, pigment
epithelial detachment; SD-OCT, spectral domain optical coherence tomography; SRF, subretinal fluid.
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Figure 2 The efficacy of aflibercept for AMD refractory to ranibizumab (patient 8 with PCV).

Notes: A fundus photograph at baseline (A) and SD-OCT images prior to the initial IVR injection (B), at baseline (C), | month after the initial IVA injection (D), 3 months
after the initial IVA injection (E), and 12 months after the initial IVA injection (F) in a 72-year-old man with PCV are shown. Slight SRF and prominent subfoveal PED have
resolved completely at |-month follow-up examination, and the improved anatomic condition has been maintained over |2 months.

Abbreviations: AMD, age-related macular degeneration; IVA, intravitreal aflibercept; IVR, intravitreal ranibizumab; PCV, polypoidal choroidal vasculopathy; PED, pigment
epithelial detachment; SD-OCT, spectral domain optical coherence tomography; SRF, subretinal fluid.

at the follow-up examinations of 3, 6, and 12 months. No
significant difference was observed between baseline and
1-month follow-up (Figure 3). The mean BCVA of'the seven
patients with occult CNV improved significantly at 3 and
6 months (P=0.028 and P=0.027, respectively) (Figure 3),
whereas the mean BCVA of'the seven PCV patients improved
significantly only at 3 and 12 months (P=0.028 and P=0.027,
respectively) (Figure 3).

The CMT changes are shown in Table 3. The CMT
measurements were unavailable for patients 2, 7, 9, 10, and
11 at some visits because of the low image quality or the
inappropriate recording protocol. The average CMT of the
14 patients at baseline and at 1, 3, 6, and 12 months follow-up
was 273.2+£65.2, 209.1£42.0, 215.0+46.4, 227.4£36.3, and
208.2+38.2 um, respectively (Figure 3). Significant reduction

of CMT compared with baseline was revealed (P=0.002,
P=0.003, P=0.028, and P=0.002, respectively) at all follow-up
examinations (Figure 3). In the seven patients with occult
AMD, the CMT at each examination decreased significantly
from baseline (303.1£59.0 um) to 1 month (232.4+42.1 um),
3 months (225.0+45.4 um), 6 months (253.2+21.1 um), and
12 months (220.24+33.6 um) (Figure 3). Significant decrease
was found at each time point (P=0.028, P=0.028, P=0.043,
and P=0.028, respectively). The CMT of patients with PCV
also decreased compared with baseline (238.2+57.5 um)
at 1 month (181.8421.1 um), 3 months (201.0+49.0 um),
6 months (201.6129.3 um), and 12 months (196.2+41.7 um).
Significant reduction of CMT was revealed at 1, 3, and
12 months (P=0.027, P=0.043, and P=0.028, respectively).
The value at 6 months did not reach significance (P=0.345)

submit your manuscript

972

Dove

Clinical Ophthalmology 2016:10


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove Aflibercept treatment for refractory age-related macular degeneration

Table 2 Best-corrected visual acuity of 14 patients treated with IVA injection

Patient number AMD subtype BCVA (logMAR)

Baseline I month 3 months 6 months 12 months
| Occult CNV 0.52 0.52 0.40 0.40 0.30
2 Occult CNV 0.52 0.70 0.52 0.40 0.52
3 Occult CNV 0.40 0.40 0.40 0.40 0.40
4 Occult CNV 0.22 0.10 0.00 0.15 0.30
5 Occult CNV 0.52 0.52 0.30 0.22 0.40
6 Occult CNV 0.40 0.30 0.30 0.22 0.40
7 Occult CNV 1.00 1.00 0.82 NA I.10
Mean + SD (Pt 1-7) 0.51+0.24 0.50+0.29 0.39+0.25 0.3040.11 0.49+0.28
P-value P=0.462 P=0.028* P=0.027* P=0.397
8 PCV 0.15 0.10 0.05 0.22 0.00
9 PCV 0.15 0.15 0.00 0.05 0.00
10 PCV 0.05 0.05 0.00 —-0.08 —-0.08
Il PCV 0.30 0.22 0.15 NA 0.15
12 PCV 0.40 0.52 0.40 0.40 0.52
13 PCV 0.82 0.70 0.70 0.70 0.70
14 PCV 0.15 0.15 0.00 0.10 0.00
Mean £ SD (Pt 8-14) 0.29+0.26 0.27+0.24 0.19+0.27 0.23+0.28 0.18+0.30
P-value P=0.248 P=0.028* P=0.116 P=0.027*
Mean £ SD (Pt 1-14) 0.40+0.27 0.39+0.28 0.29+0.27 0.2610.21 0.34+0.32
P-value P=0.209 P=0.002* P=0.006* P=0.018*

Notes: Statistical analysis was performed with the Wilcoxon signed-rank test. *Significant difference was defined as P<<0.05 comparing BCVA (logMAR) at each visit with
baseline.

Abbreviations: AMD, age-related macular degeneration; BCVA, best-corrected visual acuity; CNV, choroidal neovascularization; IVA, intravitreal aflibercept; logMAR,
logarithm of the minimum angle of resolution; NA, not applicable; PCV, polypoidal choroidal vasculopathy; Pt, patient; SD, standard deviation.

(Figure 3). The CMT of patients 8 and 12 showed a different
trend; increased from 214 and 184 um at baseline to 220 and
213 um at 6 months, respectively.

Anatomic improvement was confirmed in all patients
(Table 4). Subretinal fluid (SRF) was observed in eleven
patients at baseline and resolved completely at 1 month in
eight patients, at 3 months in one patient, and at 6 months

in one patient. OCT showed complete resolution of SRF
within 6 months in all six patients with occult CNV and in
four of five patients with PCV who had SRF at baseline. A
pigment epithelial detachment (PED) was present at baseline
in all 14 patients and resolved completely at 1 month in six
patients (two patients with occult CNV, four patients with
PCV) followed by later complete regression in two patients

A logMAR visual acuity B Central macular thickness
0.6 350
0.5 300
04 250
200
0.3
150
02 100
0.1 ok E=3 o 50
- S ;
(logMAR) Baseline 1M 3M 6M 12 M (uM) Baselne 1M 3M 6M 12 M
coshee OCCUt CNV  =@= PCV === All patients

Figure 3 The efficacy of aflibercept assessed based on the visual acuity and central macular thickness in 14 patients with AMD (seven patients with occult CNV and seven
subjects with PCV).

Notes: The efficacy of aflibercept is assessed based on visual acuity converted to logMAR (A) and the central macular thickness measured by SD-OCT (B). Data obtained
at | month (I M), 3 months (3 M), 6 months (6 M), and 12 months (12 M) after the first IVA injection are compared with baseline data. Subcategorical data based on the
subtype classifications are also demonstrated (seven patients with occult CNV and seven subjects with PCV). The line charts of the mean data for occult CNV, PCV, and
the total cohort are shown in different colors. Statistical significance was defined as P<<0.05. Asterisks indicate significant differences (Wilcoxon signed-rank test, *=occult
CNYV, ¥*=PCV, ***=total cohort).

Abbreviations: AMD, age-related macular degeneration; CNV, choroidal neovascularization; IVA, intravitreal aflibercept; logMAR, logarithm of minimum angle of resolution;
PCV, polypoidal choroidal vasculopathy; SD-OCT, spectral domain optical coherence tomography.
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Table 3 Central macular thickness of 14 patients treated with IVA

Patient number AMD subtype CMT (um)
Baseline I month 3 months 6 months 12 months
| Occult CNV 330 222 226 225 225
2 Occult CNV 397 214 185 NA NA
3 Occult CNV 315 185 180 259 181
4 Occult CNV 297 306 305 265 251
5 Occult CNV 245 226 217 239 219
6 Occult CNV 322 272 264 278 262
7 Occult CNV 219 202 198 NA 183
Mean £ SD (Pt 1-7) 303.1+59.0 232.4+42.1 225.0+45.4 253.2+21.1 220.2+33.6
P-value P=0.028* P=0.028* P=0.043* P=0.028*
8 PCV 214 194 186 220 187
9 PCV 246 170 NA 202 174
10 PCV NA NA NA NA NA
Il PCV 304 210 207 NA 250
12 PCV 184 165 175 213 179
13 PCV 175 156 155 151 144
14 PCV 306 196 282 222 243
Mean + SD (Pt 8-14) 238.2+57.5 181.8+21.1 201.0+49.0 201.6+29.3 196.2+41.7
P-value P=0.027* P=0.043* P=0.345 P=0.028*
Mean £ SD (Pt 1-14) 273.2465.2 209.1+42.0 215.0+46.4 227.4136.3 208.2+38.2
P-value P=0.002* P=0.003* P=0.028* P=0.002*

Notes: Statistical analysis was performed with the Wilcoxon signed rank test. *Significant difference was defined as P<<0.05 comparing CMT at each visit with baseline.
Abbreviations: AMD, age-related macular degeneration; CMT, central macular thickness; CNV, choroidal neovascularization; NA, not applicable; PCV, polypoidal choroidal
vasculopathy; Pt, patient; SD, standard deviation.

with occult CNV at 3 and 12 months. Complete regressionof  Discussion

the PED occurred in four of seven patients with occult CNV  Rapid morphologic improvement following treatment with
and in four of seven patients with PCV within 12 months. In  aflibercept was shown in all 14 Japanese patients who were
six patients with persistent SRF and/or PED (patients 4, 5,6,  refractory to previous ranibizumab treatment. The efficacy
10, 12, and 14), morphologic improvement was confirmed  of aflibercept was verified at the 1-month follow-up visit
at the I-month examination on the OCT images. after the initial IVA injection and lasted for 12 months.

Table 4 Anatomical response to IVA treatment in 14 patients with AMD

Patient AMD subtype Baseline | month 3 months 6 months 12 months Complete resolution Anatomic improvement
number SRF PED SRF PED SRF PED SRF PED SRF PED ©f SRF/PED (month) assessed by OCT
I Occult CNV =+ o+ - - - - - - - - ++ (/1) +

2 Occult CNV =+ o+ o+ - - + - - - - ++ (3/1) +

3 Occult CNV o - +=+ - - + + - - ++ (1/3) +

4 Occult CNV +H o+ + + + + - + +—- (6/-) +

5 Occult CNV - ++ - + — + + + - + *— +

6 Occult CNV o - + - + + + + + +—(1/-) +

7 Occult CNV =+ o+ - + - + NA NA - - ++ (1/12) +

8 PCV - +H - - - - + + - - *+ (*11) +

9 PCV =+ o+ - - - - + + - - ++ (/1) +

10 PCV =+ o+ - + - + - + - + +—(11-) +

I PCV =+ o+ - - - - NA NA - - ++ (/1) +

12 PCV - +H - + - + - + - + */— +

13 PCV =+ o+ - - - - - - - - ++ (/1) +

14 PCV + o+ + + + + + + + + —/— +

Notes: Anatomic response was determined with spectral domain optical coherence tomography by assessing change in subretinal fluid or subretinal pigment epithelial fluid. SRF and
PED observed by OCT: ++ = detected at baseline/— = not detected at baseline; ++ = no change, + = improved (from ++) or newly appeared (from —), — = not detected at I, 3, 6,
and 12 months. Anatomic OCT change: + = improved. Complete resolution of SRF/PED: + = completely resolved, — = not completely resolved, * = not detectable at baseline.
Abbreviations: AMD, age-related macular degeneration; CNV, choroidal neovascularization; IVA, intravitreal aflibercept; PCV, polypoidal choroidal vasculopathy;
PED, pigment epithelial detachment; OCT, optical coherence tomography; SRF, subretinal fluid.
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Moreover, complete reduction of the PEDs, which never
occurred with the IVR injections, was observed in eight of
14 patients with AMD.

There are at least two possible theories to explain the
effectiveness of aflibercept in patients who are resistant to
other anti-VEGF agents. The first is the difference in phar-
macological targets, with aflibercept having a wider range of
targets including VEGF-A, VEGF-B, and placental growth
factor compared to ranibizumab (VEGF-A).'** The rapid
morphologic improvement in the current study after switch-
ing to aflibercept may have resulted from the effect of IVA on
the recalcitrant factors related to VEGF-B or placental growth
factor, in addition to the well-inhibited exudative elements
related to VEGF with pretreatment of IVR. These supplemen-
tary mechanisms of aflibercept may provide an immediate
step forward to complete regression of the remaining exuda-
tion. Another plausible explanation relates to tachyphylaxis
or tolerance, which can be addressed by switching drugs,
drug cessation, and increasing dosage.*'6-20%°

Regarding the clinical subtypes of AMD, PCV has been
discussed as a sign of poor responders to ranibizumab.
Although ranibizumab has been reported to be fairly effective
for treating PCV, complete regression of polypoidal lesions
can be expected in less than half of the patients receiving
IVR injections.* On the other hand, resolution of polypoidal
lesion by IVA treatment has been reported in 69.2%?*' and
55.4%% of cases with PCV in 12 months. Some investigators
have mentioned aflibercept may benefit patients with PCV
because aflibercept has a wide range of targets possibly criti-
cal in angiogenesis'* and related to activities of PCV vascular
lesions.'® This hypothesis supports the efficacy of aflibercept
in all seven patients with PCV in the current study. Different
demographic features such as a high rate of PCV have been
well-known in Japanese AMD population compared with
those in Caucasian population.?®** Although the increased
prevalence of PCV has also been reported in the Caucasian
AMD patients with a poor response to ranibizumab,’ the
ethnic background underlying the AMD subtypes is likely to
be a key in prediction of the aflibercept efficacy for patients
with refractory AMD.

PED is another factor associated with resistance to
ranibizumab. Suzuki et al® reported that fibrovascular PED
and Type 1 CNV were associated with nonresponders to [IVR
injections. Parodi et al** also described persistent PEDs in
77.5% of patients with occult CNV after 24 months of IVR
injections. In contrast, all seven patients with occult CNV in
the current study had morphologic improvement, especially
with absorption or reduction of subretinal pigment epithelial
fluid and SRF. The PEDs regressed completely in four of the

seven patients with occult CNV, and SRF was absorbed in all
six patients with SRF at baseline. These results indicate that
aflibercept is also effective in occult CNV with PEDs that
had a poor response to ranibizumab. Furthermore, the more
rapid PED resolution was also suggested in patients with PCV
than in patients with occult CNV in the current study. This
finding might be explained with the incorporative effect on
PED by IVA following IVR, as already discussed.

Interestingly, the course of VA improvement in seven
patients with occult CNV was not parallel to the course
of CMT changes. The recovered VA was not maintained
at 12 months, whereas the CMT showed improved retinal
structure continuously toward the 12-month visit. Various
courses after switching to IVA could be explained by the
different characteristics of vasculature between these two
subtypes, although it is difficult to determine the difference
of visual prognosis between occult CNV and PCV, consider-
ing the small sample size of the current study.***" Previous
studies have reported two different visual prognoses in
recalcitrant cases converted to IVA injections; some showed
improvement and in others the VA was maintained after
treatment.'>16192023 Several attributable factors have been
discussed regarding this discrepancy in visual outcomes: the
length of follow-up, distribution of AMD subtypes, therapy
protocols, and study designs.'>?** As far as the current study
goes, there were advantages possibly affecting the visual out-
come; thel2-month follow-up (adequate to observe the visual
improvement);'¢ the suitable AMD subtypes (confirmed by
FA and ICGA); and the smaller number of previous IVR
injections (suggesting less damage to the macular function
at baseline).!>16:1920

Only a few reports provide the visual outcome of the
conversion therapy in a prospective study design. Mantel
et al® reported in a prospective study that conversion to IVA
in recalcitrant patients showed similar morphologic and visual
outcomes compared to continuous monthly IVR injections.
In addition, Kawashima et al** mentioned better visual prog-
nosis in recalcitrant patients with PCV than typical occult
CNV after conversion to IVA in a prospective study design.
Given the fact that subcategorization of AMD subtypes was
not described in Mantel’s report, the distribution of the AMD
subtypes may determine the treatment outcomes. In other
words, the proportion of PCV in a cohort could be related
to the favorable outcome of the conversion therapy. More
numbers of prospective studies in large cohorts are needed to
find out the prognostic factors in the conversion therapy.

There are limitations in the current study. The number
of cases was relatively small, with some lacking data for the
subtype analysis. The treatment protocol was not perfectly
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standardized in all cases. Therefore, a larger cohort with long-
term follow-up over 12 months could provide more powerful
evidence of the different efficacy of IVR or IVA and visual
improvement after conversion to IVA in refractory AMD.

In summary, the rapid response to aflibercept in patients
with AMD resistant to ranibizumab has been supported
by morphologic improvement, and the effect lasted for
12 months. PEDs tended to be resolved more rapidly in
patients with PCV than in patients with occult CNV in the
current study. Visual improvement can be predicted within
12 months from conversion to IVA injections, and further
investigation is needed to elucidate the desirable protocol of
the conversion strategy for refractory AMD.
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