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Abstract

Purpose To describe the efficacy of

intravitreal aflibercept on 12-month visual

and anatomical outcomes in patients with

neovascular age-related macular degeneration

(AMD) recalcitrant to prior monthly

intravitreal bevacizumab or ranibizumab.

Methods Non-comparative case series of 21

eyes of 21 AMD patients with evidence of

persistent exudation (intraretinal fluid/cysts,

or subretinal fluid (SRF), or both) on spectral

domain OCT despite Z6 prior intravitreal

0.5mg ranibizumab or 1.25mg bevacizumab

(mean 29.8±17.1 injections) over 31.6±17.4

months who were transitioned to aflibercept.

Results At baseline, best-corrected visual

acuity (BCVA) was 0.42±0.28 logarithm of

minimum-angle of resolution (logMAR),

central foveal thickness (CFT) was

329.38±102.67mm and macular volume (MV)

was 7.71±1.32mm3. After 12 months of

aflibercept (mean 10.2±1.2 injections), BCVA

was 0.40±0.28 logMAR (P¼ 0.5), CFT

decreased to 292.71±91.35mm (P¼ 0.038) and

MV improved to 7.33±1.27mm3 (P¼ 0.003).

In a subset of 15 eyes with a persistent

fibrovascular or serous pigment epithelial

detachment (PED), mean baseline PED

greatest basal diameter (GBD) was

2350.9±1067.6mm and mean maximal height

(MH) was 288.7±175.9 mm. At 12 months,

GBD improved to 1896.3±782.3mm
(P¼ 0.028), while MH decreased to

248.27±146.2mm (P¼ 0.002).

Conclusion In patients with recalcitrant

AMD, aflibercept led to anatomic

improvement at 12 months, reduction in

proportion of eyes with SRF and reduction in

PED, while preserving visual acuity.
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Introduction

Some eyes with neovascular age-related

macular degeneration (AMD) have persistent

disease activity despite monthly therapy.1

Various strategies have been attempted in eyes

including increasing the frequency of dosing2

by alternating treatment between ranibizumab

and bevacizumab or increasing the dose of the

drug while maintaining a monthly regimen.2

Efforts have also focused on switching these

eyes to aflibercept.3–6

In this case series review, we analyze the

visual and anatomical changes following

12 months of intravitreal aflibercept in

previously treated patients with recalcitrant

exudative-AMD.

Case series

This was an interventional, IRB approved, non-

comparative case series of consecutive patients

with neovascular AMD that were switched from

treatment with intravitreal ranibizumab or

bevacizumab to intravitreal aflibercept for

recalcitrant exudative-AMD defined as
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choroidal neovascularization secondary to AMD with

spectral domain OCT (SD-OCT; Heidelberg Spectralis

HRAþOCT, Vista, CA, USA) documentation of

subretinal fluid (SRF) and/or intraretinal fluid (IRF)

and/or subretinal pigment epithelium (RPE) fluid with

adjacent SRF/IRF following 46 months of monthly

anti-VEGF treatment. Idiopathic polypoidal choroidal

vasculopathy and central serous retinopathy cases were

excluded. We excluded eyes with anti-VEGF therapy

o28 days prior, photodynamic therapy (PDT) o3

months prior or 44 prior PDT treatments, significant

subfoveal-fibrosis (450% of lesion), prior triamcinolone

(o6 months), intraocular surgery (o2 months), history

of vitrectomy, active intraocular-inflammation, vitreous

hemorrhage, subretinal hemorrhage involving 41 disc

area of central fovea, previous RPE tear, or best-corrected

visual acuity (BCVA) o20/400.

Each subject served as his/her own historical control

and was treated by the same physician using identical

retreatment criteria (before/after conversion).

Twenty-one eyes of 21 patients (9 males, 12 females;

mean-age 80.7±4.5 years) who had received 29.8±17.1

(range 6–70) prior ranibizumab or bevacizumab

injections over 31.6±17.4 (range 7–63) months were

Figure 1 (a) Scatterplot showing a 12-month follow-up versus baseline logarithm of the minimal angle of resolution (logMAR) visual
acuity after transitioning to aflibercept injections to treat recalcitrant neovascular age-related macular degeneration. (b) Scatterplot
showing 12-month follow-up versus baseline central foveal thickness on SD-OCT (microns) after transitioning to aflibercept injections
to treat recalcitrant neovascular age-related macular degeneration. (c) Scatterplot showing a 12-month follow-up versus baseline
macular volume on SD-OCT (mm3) after transitioning to aflibercept injections to treat recalcitrant neovascular age-related macular
degeneration.

Table 1A Visual and anatomical outcomes after converting to aflibercept in the study population with refractory neovascular
age-related macular degeneration (n¼ 21)

Parameter Baseline mean±SD
(range)

1 Month
mean±SD (range)

3 Months
mean±SD (range)

6 Months
mean±SD (range)

12 Months
mean±SD (range)

P-valuea

BCVA (logMAR) 0.42±28 (0.1–0.90) 0.39±0.30 (0–1) 0.39±0.31 (0–1) 0.42±0.28 (0–0.83) 0.40±0.28 (0–1) 0.48
Central subfoveal
thickness (mm)

329.38±102.67
(216–637)

306.05±92.62
(200–608)

332.14±101.70
(208–658)

304.14±83.48
(206–609)

294.7±91.35
(193–627)

0.038

Macular volume (mm3) 7.71±1.32
(4.83–10.15)

7.40±1.15
(4.71–8.60)

7.75±1.27
(4.92–9.32)

7.52±1.13
(5.23–9.02)

7.33±1.27
(5.07–9.36)

0.033

Abbreviations: BCVA, best-corrected visual acuity; logMAR, logarithm of minimal angle of resolution; PED, pigment epithelial detachment.
a Paired t-test, baseline compared with 12 months follow-up.

Table 1B Spectral domain optical coherence tomography analysis of pigment epithelial detachment after switching to aflibercept in
eyes with refractory neovascular age-related macular degeneration (n¼ 15)

Parameter Baseline mean±SD (range) 6 Months mean±SD (range) 12 Months mean±SD (range) P-valuea

BCVA (logMAR) 0.37±0.26 (0.1–0.90) 0.37±0.23 (0–0.83) 0.37±0.26 (0–1) 0.85
PED Maximal Height (mm) 288.73±175.91 (110–635) 240.60±135.81 (68–510) 248.27±146.22 (90–506) 0.0019
PED greatest basal diameter (mm) 2350.93±1067.58 (457–4392) 2075±1097.06 (489–4470) 1896.33±782.25 (447–3528) 0.029

Abbreviations: BCVA, best-corrected visual acuity; logMAR, logarithm of minimal angle of resolution; PED, pigment epithelial detachment.

Maximal height is the distance between the outer border of Bruch’s membrane and inner border of RPE.
a Paired t-test, baseline compared with 12 months follow-up.

Intravitreal aflibercept in recalcitrant neovascular AMD
DS Grewal et al

896

Eye



included. Average previous injections were 11.33/year

(ranibizumab) and 11.1/year (bevacizumab). Nine

patients were former smokers, while 12 had never

smoked and none had prior myocardial infarction or

cardiovascular accident. Five eyes (24%) had received

ranibizumab exclusively (mean, 27.4; range, 6–43) of

which one patient had received a single prior PDT

treatment, four eyes (19%) had received bevacizumab

exclusively (mean, 20.4; range 6–37), and 12 eyes (57%)

had been treated with both agents (mean, 33.8; range,

7–70 injections). Eyes had been treated with bevacizumab

or ranibizumab monthly till signs of exudation were

present. None of the eyes had vitreomacular traction or

an epiretinal-membrane on baseline SD-OCT.

Patients received a minimum of three monthly

aflibercept injections following which they switched to a

bimonthly-interval if there was resolution of SRF/IRF,

else were maintained on a monthly regimen. The interval

frequency was guided by OCT.

At baseline, BCVA was 0.42±0.28 logarithm of

minimum-angle of resolution (logMAR) (20/52 snellen;

range 0.10–0.90 logMAR), central foveal thickness (CFT)

was 329.38±102.67mm (range 216–637mm) and macular

volume (MV) was 7.71±1.32 mm3 (range 4.83–10.15 mm3).

After 12 months of aflibercept (mean 10.2±1.2

injections; range 10–12), BCVA was 0.40±0.28 logMAR

(20/50 snellen; range 0–1, P¼ 0.5, Figure 1a), CFT

decreased to 292.71±91.35mm (range 193–627, P¼ 0.038,

Figure 1b), and MV improved to 7.33±1.27 mm3 (range

5.07–9.36, P¼ 0.003, Figure 1c; Table 1A). There was a

reduction in proportion of eyes with persistent SRF

(17/21 to 10/21, P¼ 0.05) and IRF (10/21 to 5/21 eyes,

P¼ 0.2). Figures 2 and 3 are representative case examples

of the anatomical response after switching to aflibercept.

Figure 2 A patient with persistent SRF despite 22 prior anti-VEGF injections (1 Bevacizumab and 21 Ranibizumab) over the
prior 22 months and was transitioned to aflibercept. Following 12 monthly aflibercept injections, SRF substantially reduced
on SD-OCT. CFT improved from 341 to 319 mm and macular volume reduced from 10.01 to 9.34 mm3. Visual acuity was preserved
at 20/60.
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We analyzed a subgroup of 15 eyes with a persistent

fibrovascular or serous pigment epithelial detachment

(PED). Using software calipers, we calculated a

significant reduction of greatest basal diameter and

maximal height both at 6 and 12 months (Table 1B). None

of the eyes in our study developed significant ocular or

systemic adverse events.

Discussion

Short-term efficacy of transitioning to aflibercept in such

recalcitrant eyes has been reported.4–9 Potential

explanations for the overall anatomic success of

aflibercept therapy in recalcitrant eyes include

tachyphylaxis, pharmacogenetics, or the increased

binding affinity of aflibercept.

The anatomic gains in our study did not translate into

improved visual acuity. This is not surprising, as our

patients had received a mean of 29.8 prior injections with

persistent exudation. Prior studies have shown that in

cases of chronic AMD, conversion from bevacizumab to

ranibizumab yielded improvements in anatomy, but not

visual acuity.10

We did not analyze the characteristics of eyes that

failed to respond to aflibercept. It is also not yet clear

whether similar but earlier intervention with aflibercept

could avoid visual acuity loss and whether cases initially

unresponsive to aflibercept might show similar responses

when switching to another anti-VEGF medication such as

ranibizumab. Most patients required monthly aflibercept,

more frequent than the bimonthly dosing it is designed for

as these were recalcitrant eyes. It is also possible that as

we included eyes that had been followed for 12 months

on aflibercept, these were cases more responsive, as

non-responders may have been switched to another

regimen or might elect to abandon treatment.

Figure 3 A patient with a persistent pigment epithelial detachment (PED) and SRF despite 45 prior ranibizumab injections over the
prior 50 months, was transitioned to aflibercept. Following 12 monthly aflibercept injections, there was resolution of the PED and SRF
on SD-OCT. CFT improved from 419 to 207mm and macular volume reduced from 8.92 to 8.94 mm3. Visual acuity was preserved at 20/60.
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In conclusion, this study provides 1-year results

following transition to aflibercept for previously treated

eyes. We observed a significant reduction in CFT, MV,

PED height, and diameter with a near 50% decrease in

the number of eyes with persistent SRF/IRF.

Summary

What was known before
K In patients with recalcitrant AMD despite prior anti-

VEGF treatments, intravitreal aflibercept can result in
anatomic improvement in the short term.

What this study adds

K In patients with recalcitrant AMD despite prior
anti-VEGF treatments, intravitreal aflibercept leads to
anatomic improvement at 12 months, reduction in
proportion of eyes with SRF, and reduction in PED
dimensions, while preserving visual acuity.
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