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Abstract

Purpose To clarify the efficacy of aflibercept for treating

exudative age-related macular degeneration (AMD).

Methods We prospectively studied 47 eyes with AMD.

Forty-seven patients (mean age 72.2 years) received three

consecutive monthly intravitreal aflibercept injections fol-

lowed by an injection every 2 months until 12 months. The

primary outcome was the 12-month visual results compared

with baseline; the secondary outcomes were the prevalence

of geography atrophy (GA), a dry macula at month 12, and

anatomic changes on optical coherence tomography.

Results The mean logarithm of the minimum angle of

resolution best-corrected visual acuity (BCVA) in 27 eyes

with typical AMD and 20 eyes with polypoidal choroidal

vasculopathy (PCV) significantly (p\ 0.0001, p\ 0.05,

respectively) improved from 0.60 to 0.32 at baseline to

0.29 and 0.21 at month 12. At month 12, 22 (81.5 %) eyes

with typical AMD and 17 (85 %) eyes with PCV had dry

macula. The subfoveal choroidal thicknesses in typical

AMD and PCV decreased significantly (p\ 0.0001 for

both comparisons) from 241 ± 118 and 294 ± 76 l at

baseline to 198 ± 104 and 244 ± 84 l at month 12. Pro-

gressing or new GA was seen in three eyes with typical

AMD and one eye with PCV; the mean change in the

BCVA was significantly (p = 0.0026) worse at month 12.

No other complications developed.

Conclusion Intravitreal aflibercept significantly improved

VA and anatomic changes in typical AMD and PCV over

12 months. Development of GA might be a risk for

declining VA.

Keywords Aflibercept � Age-related macular

degeneration � Polypoidal choroidal vasculopathy �
Geographic atrophy � Vascular endothelial growth factor

Introduction

Exudative age-related macular degeneration (AMD) asso-

ciated with choroidal neovascularization (CNV) is respon-

sible for significant visual loss [1, 2]. Gass classified CNV

into types 1 and 2 [3], and this classification is commonly

used in treating patients with AMD. Major clinical trials

report the superior efficacy of anti-vascular endothelial

growth factor (VEGF) drugs such as ranibizumab (Lucentis,

Genentech, Inc., South San Francisco, CA, USA) [4, 5], and

the equally efficacious aflibercept (Eylea, Regeneron, Tar-

rytown, NY, USA, and Bayer, Berlin, Germany) [6].

Polypoidal choroidal vasculopathy (PCV) is known for

its characteristic indocyanine green angiography (ICGA)

findings [7, 8], which are highly prevalent in Asian and

Caucasian patients with AMD [8–10]. In these patients,

photodynamic therapy (PDT) with verteporfin (Visudyne,

Novartis Pharma AG, Basel, Switzerland) seems to be

more effective than anti-VEGF monotherapy using beva-

cizumab (Avastin, Genentech, Inc.) or ranibizumab, espe-

cially for occluding polypoidal lesions [11]. Several recent

studies report the efficacy of intravitreal aflibercept injec-

tions for occluding polypoidal lesions and causing sub-

foveal choroidal thinning (SFCT) [12–15]. The subfoveal

choroidal thickness (SFCT) might be useful in determining
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treatment choices. However, most of those reports are

either short-term or retrospective studies.

A recent multicenter cohort study evaluates the 7-year

outcomes in three types of CNV for patients with AMD,

treated with Ranibizumab and labeled as ANCHOR,

MARINA, and HORIZON. The study reports an overall

mean decrease of 8.6 letters in the Early Treatment Dia-

betic Retinopathy Study (ETDRS) scores (the SEVEN-UP

STUDY) [16]. The SEVEN-UP study found that macular

atrophy is correlated significantly with poor visual out-

comes. Moreover, the Comparison of Age-related Macular

Degeneration Treatments Trials also shows that geographic

atrophy (GA) is a concern in patients with AMD after

treatment with anti-VEGF therapy, because GA could

directly cause a decline in VA [17]. Only a Few reports

deal with GA after injections of aflibercept. A prospective

study of the prevalence of GA after anti-VEGF

monotherapy is needed.

The purpose of the current study was to prospectively

study the efficiency of aflibercept for treating patients with

AMD including PCV.

Methods

The institutional review board/ethics committee of

Fukushima Medical University approved this prospective

nonrandomized study (Umin ID000010997, Jun 19/2013).

The primary outcome was the 12-month visual outcomes

compared with baseline; the secondary outcomes included

the prevalence rates of GA and dry macula at month 12.

After the potential risks and benefits were explained in

detail, all patients provided written informed consent.

Aflibercept became available for medical use in Japan in

December 2012. Patients were recruited from June 2013 to

December 2013.

The inclusion criteria were the presence of treatment-

naive neovascular AMD with CNV under the fovea

detected by fluorescein angiography (FA), patients aged

older than 50 years, and informed consent for inclusion in

the study. There were no limitations on the visual acuity

(VA) levels or greatest linear dimensions (GLDs) of the

lesions at baseline.

The exclusion criteria included previous laser photoco-

agulation or submacular surgery and retinal angiomatous

proliferation, an axial length exceeding 26.5 mm, uncon-

trolled glaucoma, retinal pigment epithelial tears, GA

exceeding 175 mm of linear dimension, diabetic macu-

lopathy, retinal vascular occlusion, idiopathic macular

telangiectasia, and previous treatments with PDT or

intravitreal injections of ranibizumab, bevacizumab, or

pegaptanib sodium (Macugen, Pfizer Canada Inc., Saint

Laurent, Quebec, Canada).

All patients were treated with three consecutive monthly

intravitreal injections of aflibercept followed by injections

every 2 months until 12 months. We classified the patients

Table 1 Baseline patient

characteristics
Characteristic Typical AMD PCV

Patients, no. 27 20

Women 5 2

Men 22 18

Age (years)

Mean ± SD 76.4 ± 10.2 72.2 ± 6.4

Eyes, no. 27 20

LogMAR BCVA

Mean 0.60 0.32

Median 0.52 0.15

Range 1.70 to -0.18 1.30 to -0.18

Central retinal thickness

Mean ± SD 385 ± 158 310 ± 128

Subfoveal choroidal thickness

Mean ± SD 241 ± 118 294 ± 76

GLD (lm)

Mean ± SD 3999 ± 2102 (FA-guided) 2912 ± 1935 (ICGA-guided)

PED, no. (%) 4 (14.8) 7 (35)

Geographic atrophy, no. (%) 3 (11.1) 1 (5)

AMD age-related macular degeneration, PCV polypoidal choroidal vasculopathy, SD standard deviation,

GLD greatest linear dimension, FA fluorescein angiography, ICGA indocyanine green angiography, PED

pigment epithelial detachment, logMAR BCVA logarithm of the minimum angle of resolution
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based on the subtype of neovascular AMD, i.e., PCV or

typical AMD. A clinical diagnosis of PCV was established

based on the findings of the polypoidal lesions on ICGA.

We used the best-corrected VA (BCVA) measured with

a Japanese standard decimal VA chart and calculated the

mean BCVA using the logarithm of the minimum angle of

resolution (logMAR) scale. In the discussion, we converted

the decimal VA into the ETDRS VA letter scores with a

mathematical method as reported previously according to

the retreatment guidelines for ranibizumab in Japan

[18, 19].

All patients underwent a standardized examination

including slit-lamp biomicroscopy with a contact lens,

fundus color photography, FA, ICGA with a fundus

camera (TRC-50 FA/IA/IMAGEnet H1024 system, Top-

con, Tokyo, Japan) and confocal scanning laser ophthal-

moscopy [Heidelberg Retina Angiograph 2 (HRA2),

Heidelberg Engineering, Heidelberg, Germany]. The

central retinal thickness (CRT) and SFCT were measured

at baseline and 1, 2, 3, 4, 6, 8, 10, and 12 months after

treatment using spectral-domain optical coherence

tomography (OCT) (Heidelberg Spectralis OCT, Heidel-

berg Engineering). FA was performed to determine the

lesion type, location, CNV activity, and GLD of typical

AMD. ICGA was performed to determine the presence

and location of polypoidal lesions and branching vascular

network vessels and the GLD of PCV. FA and ICGA

were performed at baseline and 3 and 12 months after

treatment. A dry macula was defined as the absence of

subretinal and intraretinal spaces by OCT and investigated

at month 12.

GA was defined as the area with increased visibility of

choroidal vasculature on fundus photographs and short-

wavelength autofluorescence (SW-AF) images obtained by

HRA2 with hypoautofluorescence exceeding a linear

dimension of 175 mm. SW-AF was performed at baseline

and 3, 6, and 12 months after treatment.

Intravitreal aflibercept was injected 3.5–4.0 mm poste-

rior to the corneal limbus into the vitreous cavity using a

30-gauge needle after topical anesthesia was applied. After

three consecutive monthly intravitreal injections of

aflibercept, the drug was injected every 2 months until

12 months with follow-up examinations including OCT.

Statistical analysis was performed using the Student’s

t test for visual outcomes. p\ 0.05 was considered

significant.

Fig. 1 The changes in the mean best-corrected visual acuity (BCVA)

in 27 eyes with typical age-related macular degeneration (tAMD) and

20 eyes with polypoidal choroidal vasculopathy (PCV) treated with

aflibercept during the 12 months of the study. A significant improve-

ment in the mean BCVA is seen in eyes with tAMD at months 1, 2, 3,

4, 6, 8, 10, and 12 (p = 0.021, p = 0.0061, p\ 0.0001, p\ 0.0001,

p\ 0.0001, p\ 0.0001, p\ 0.0001, p\ 0.0001, respectively, paired

t test) and PCV at months 3, 6, 8, 10, and 12 (p = 0.0057, p = 0.011,

p = 0.017, p = 0.011, p = 0.020, respectively, paired t test). The

vertical bars indicate ± 1 standard error of the mean. Months 1, 2, 3, 4,

6, 8, 10, and 12 are equivalent to 1, 2, 3, 4, 6, 8, 10, and 12 months after

the initial treatment
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Results

Forty-seven eyes of 47 Japanese patients (40 men, 7

women; age range 59–93 years; mean ± standard devia-

tion 72.2 ± 6.4 years) with AMD were included. All

patients completed 12 months of follow-up and received

seven injections. Table 1 shows the baseline characteristics

of and clinical data from the 47 patients (47 eyes). PCV

was present on ICGA in 20 (42.6 %) eyes. The other 27

eyes were diagnosed with typical AMD, i.e., predominantly

classic CNV in eight (29.6 %) eyes, minimally classic

CNV in six (22.2 %) eyes, and occult with no classic CNV

in 13 (48.1 %) eyes using FA. The mean GLDs of typical

AMD measured by FA was 3999 lm and PCV measured

by ICGA 2912 lm.

Eyes with PCV

In the 20 eyes with PCV, the mean logMAR BCVA

(Snellen equivalent) levels at baseline and month 12 were

0.32 (20/42) and 0.21 (20/32), indicating significant

(p\ 0.05) improvement after treatment (Fig. 1). At month

12, the BCVA increased in two (10 %) of the 20 eyes by

three lines or more, and the VA was stable in 18 (90 %)

eyes (defined as a loss of fewer than three lines of vision).

The BCVA did not decrease by three or more lines in any

patients during the 12 months of the study.

ICGA showed complete regression of polypoidal lesions

in 12 (60 %) eyes and fewer polypoidal lesions in eight

(40 %) eyes at month 3. At month 12; 14 (70 %) eyes had

complete regression of the polypoidal lesions and six

(30 %) eyes had decreased polypoidal lesions by ICGA.

No polypoidal lesions recurred during follow-up.

In the eyes with PCV, the CRT decreased significantly

(p\ 0.0001) from 310 ± 128 lm at baseline to

156 ± 35 lm at month 12 (Fig. 2). Nineteen of the 20 eyes

had a serous retinal detachment (SRD) and one eye had

both an SRD and edema at baseline. A pigment epithelial

detachment (PED) was seen in seven (35 %) eyes on OCT

(a serous PED in 2 eyes; a hemorrhagic PED in 5 eyes).

OCT showed dry macula in 17 (85 %) of 20 eyes at month

12. In the remaining three eyes, the SRDs recurred in two

eyes and there was a residual SRD in one eye. Of the three

eyes without a dry macula, one eye had complete regres-

sion and two eyes had incomplete regression of the poly-

poidal lesions by ICGA. OCT showed that the PED

resolved in five of the seven eyes, and two eyes had a

persistent hemorrhagic PED at month 12. The SFCT

Fig. 2 The changes in the central retinal thickness (CRT) in 27 eyes

with typical age-related macular degeneration (tAMD) and 20 eyes

with polypoidal choroidal vasculopathy (PCV) treated with afliber-

cept during the 12 months of the study. A significant decrease in the

CRT is seen in eyes with tAMD at months 1, 2, 3, 4, 6, 8, 10, and 12

(p\ 0.0001, p\ 0.0001, p\ 0.0001, p\ 0.0001, p\ 0.0001,

p\ 0.0001, p\ 0.0001, p\ 0.0001, respectively, paired t test) and

PCV at months 1, 2, 3, 4, 6, 8, 10, and 12 (p\ 0.0001, p\ 0.0001,

p\ 0.0001, p\ 0.0001, p\ 0.0001, p\ 0.0001, p\ 0.0001,

p\ 0.0001, respectively, paired t test). The vertical bars indicate ± 1

standard error of the mean. Months 1, 2, 3, 4, 6, 8, 10, and 12 are

equivalent to 1, 2, 3, 4, 6, 8, 10, and 12 months after the initial

treatment

Aflibercept for Japanese AMD 77

123



decreased significantly (p\ 0.0001) from 294 ± 76 l at

baseline to 244 ± 84 lm at month 12 (Fig. 3). Figures 4

and 5 show a typical case of PCV treated with aflibercept.

Eyes with typical AMD

In the 27 eyes with typical AMD, the mean logMAR BCVA

level (Snellen equivalent) improved significantly

(p\ 0.0001) from 0.60 (20/80) at baseline to 0.29 (20/39) at

month 12 (Fig. 1). Fourteen (51.9 %) eyes had a three-line or

greater increase in BCVA, and 13 (48.1 %) eyes had

stable VA (defined as a loss or gain within three lines of

vision) at month 12. The BCVA did not decrease by three or

more lines in any patient over the 12 months of the study.

The CRT decreased significantly (p\ 0.0001) from

385 ± 158 lm at baseline to 161 ± 84 lm at month 12

(Fig. 2). At baseline, an SRD developed in 19 of the 27

eyes, cystoid macular edema in two eyes, and both SRD

and edema in six eyes. OCT showed a fibrovascular PED in

four (14.8 %) eyes. At month 12, 22 (81.5 %) eyes had a

dry macula by OCT. In the remaining five eyes, three had a

recurrent SRD, one eye had recurrent macular edema, and

one eye had both a recurrent SRD and residual macular

edema. OCT showed resolved fibrovascular PEDs in two

eyes and residual PEDs in two eyes at month 12. The SFCT

at month 12 was 198 ± 104 lm, which was significantly

(p\ 0.0001) thinner compared with the baseline value of

241 ± 118 lm (Fig. 3). Figures 6 and 7 show a case of

typical AMD treated with aflibercept.

GA detected by SW-AF was seen in three eyes with

typical AMD and one eye with PCV at baseline. At month

12, progressing or new GA was seen in three (11.1 %) eyes

with typical AMD (Fig. 7) and one (5 %) eye with PCV. In

these four eyes, the mean change in the BCVA at month 12

(-1.31 lines) was significantly (p = 0.0026, Mann–Whit-

ney U test) worse compared with the 43 eyes without

progressing or developing GA (2.62 lines).

No complications developed, such as unexpected

increasing subretinal hemorrhages ([1 disc diameter), RPE

tears, ocular inflammation, increased intraocular pressure

over 21 mmHg, severe visual loss, endophthalmitis, pro-

gression of cataract, or systemic adverse events.

Fig. 3 The changes in the subfoveal choroidal thickness (SFCT) in

27 eyes with typical age-related macular degeneration (tAMD) and 20

eyes with polypoidal choroidal vasculopathy (PCV) treated with

aflibercept during the 12 months of the study. Significant decreases in

the SFCT are seen in eyes with tAMD at months 1, 2, 3, 4, 6, 8, 10,

and 12 (p\ 0.0001, p\ 0.0001, p\ 0.0001, p\ 0.0001,

p\ 0.0001, p\ 0.0001, p\ 0.001, p\ 0.0001, respectively, paired

t test) and PCV at months 1, 2, 3, 4, 6, 8, 10, and 12 (p\ 0.0001,

p\ 0.0001, p\ 0.0001, p\ 0.0001, p\ 0.0001, p\ 0.0001,

p\ 0.001, p\ 0.0001, respectively, paired t test). The vertical bars

indicate ± 1 standard error of the mean. Months 1, 2, 3, 4, 6, 8, 10,

and 12 are equivalent to 1, 2, 3, 4, 6, 8, 10, and 12 months after the

initial treatment

78 M. Saito et al.

123



Discussion

The current study showed that intravitreal aflibercept

injections significantly improved the VA and there were

positive anatomic changes in patients with both typical

AMD and PCV during the 12 months of the study. How-

ever, ophthalmologists should be aware that there is a risk

of declining VA with progressing or new GA.

The VEGF Trap-Eye: investigation of efficacy and

safety in Wet AMD (VIEW 1 and VIEW 2) studies report

equal efficaciousness of ranibizumab [6]. However, no

major studies report the efficacy for patients with PCV.

Oishi et al. report the efficacy of aflibercept in 98 patients

with AMD and 42 patients with PCV during 12 months

who received injections once monthly for 3 months

followed by once every 2 months for 8 months [20]. In that

study, 27 (73 %) of 37 patients had complete regression of

polypoidal lesions with improvement of VA at month 12.

In the current study, ICGA showed that the polypoidal

lesions completely regressed in 14 (70 %) of 20 eyes and

decreased in six (30 %) eyes with BCVA improvement of

1.49 lines, which was equivalent to 7.5 letters on the

ETDRS chart. The Efficacy and Safety of Verteporfin

Photodynamic Therapy in Combination with Ranibizumab

or Alone Versus Ranibizumab Monotherapy in Patients

with Symptomatic Macular Polypoidal Choroidal Vascu-

lopathy (EVEREST) study reports that ranibizumab

monotherapy, PDT monotherapy, and ranibizumab plus

PDT groups improved 9.2, 7.5, and 10.9 letters, respec-

tively, at month 6 [11]. Although the EVEREST study had

Fig. 4 A 70-year-old man with

polypoidal choroidal

vasculopathy treated with

aflibercept. At baseline, the

best-corrected visual acuity

(VA) is 0.70 logarithm of the

minimum angle of resolution

VA (Snellen equivalent;

20/100). a A color fundus

photograph shows a serous

retinal detachment (SRD),

grayish-white subretinal

fibrinous exudate with

subretinal hemorrhage and lipid.

b Fluorescein angiography

shows occult with no classic

choroidal neovascularization.

c Early-phase and d late-phase

indocyanine green angiography

images clearly show polypoidal

lesions (arrows). Horizontal

(e) and vertical (f) optical
coherence tomography images

show an SRD, protrusion of the

highly reflective retinal pigment

epithelium line corresponding to

the polypoidal lesions, and

highly reflective area

corresponding to the fibrinous

exudate
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a 6-month follow-up, aflibercept monotherapy for PCV in

the current study had almost equivalent efficacy for VA as

the EVEREST study. The EVEREST study also showed

that the polypoidal lesions regressed completely in six

(28.6 %) eyes in the ranibizumab monotherapy group [11].

Aflibercept might have a high probability of achieving

complete regression of polypoidal lesions compared with

the previously used anti-VEGF drugs [12–15, 21]. The

mechanism of aflibercept’s high success in occluding

polypoidal lesions compared with previously used anti-

VEGF agents such as bevacizumab or ranibizumab is still

in question. We reported a significant decrease in the SFCT

with complete regression of polyps (50 and 56.5 %) in

PCV eyes refractory to ranibizumab with 3 and 6 months

of follow-up [13, 21]. In our previous study we speculated

that that might have resulted from the powerful VEGF-

binding affinity of aflibercept and the promotion of

thrombus formation [13]. A third possible reason is that

aflibercept may curb the CNV near or under the retinal

pigment epithelium (RPE). One study claims that in

monkey eyes aflibercept was being taken up by the RPE

[22]; if that is correct, the same medication may generate

greater occlusion of polypoidal lesions compared with

ranibizumab [21]. Moreover, complications or systemic

adverse events did not occur in the current study. Anti-

VEGF therapy tends to cause fewer adverse events such as

unexpected increases in subretinal hemorrhages compared

with PDT monotherapy, indicating that aflibercept

monotherapy might be the first treatment option for

patients with PCV.

Fig. 5 Twelve months after

intravitreal aflibercept injections

in the same case described in

Fig. 4 Seven injections of

aflibercept were administered

due to proactive treatment with

three consecutive monthly

followed by intravitreal

injections every 2 months. a At

month 12, the best-corrected

visual acuity (VA) improved to

0.05 70 logarithm of the

minimum angle of resolution

VA (Snellen equivalent; 20/22).

A color fundus photograph

shows resolution of a serous

retinal detachment (SRD),

fibrinous exudate, subretinal

hemorrhage, and lipid. b A

fluorescein angiography image

shows regression of leakage at

the macular area. c An early-

phase indocyanine green

angiography image shows

complete regression of the

polypoidal lesions. d A fundus

autofluorescence image shows

no geographic atrophy.

Horizontal (e) and vertical

(f) optical coherence
tomography images show

resolution of the SRD
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Of the 27 current eyes with typical AMD, the BCVA

12 months from baseline improved a mean of 3.14 lines,

which was equivalent to 15.5 letters on the ETDRS chart.

The VIEW 1 and 2 studies report that the group treated

with injections every 8 weeks gained 7.9 and 8.9 letters,

respectively, at week 52 [6]. Although the exact reason

why the current study found more gains in ETDRS letters

than the VIEW studies is unknown, it might depend on the

characteristics’ differences of Japanese and Caucasian

patients.

The presence of a serous PED in eyes with AMD is a

risk factor for severe and irreversible visual loss [23]. In

addition, we reported that PDT with verteporfin was less

successful for treating occult CNV associated with a serous

PED [24]. Recently, Cho et al. reported that serous PEDs

had a significantly (p = 0.022) higher chance of resolution

compared with fibrovascular PEDs after anti-VEGF treat-

ment during 12 months [25]. In the current study, four eyes

had a fibrovascular PED at baseline that resolved in two

eyes; in the other two eyes, the PED was unchanged at

month 12 with improvement in the VA by a mean of 1.52

lines. Intravitreal aflibercept may be effective for such

intractable cases that have undergone previous treatments.

GA is reported to increase significantly with age and

was present in 3.5 % of people aged 75 years and older in

the US [26]. Although the GA enlarges annually in eyes

with AMD during the natural course [27], monthly or

frequent injections of anti-VEGF agents could cause

Fig. 6 An 87-year-old woman

with typical age-related macular

degeneration treated with

aflibercept. At baseline, the

best-corrected visual acuity

(VA) is 0.82 70 logarithm of the

minimum angle of resolution

VA (Snellen equivalent;

20/133). a A color fundus

photograph shows a subretinal

hemorrhage, edema, and drusen

at the macular area. b A

fluorescein angiography image

shows minimally classic

choroidal neovascularization.

c An early-phase indocyanine

green angiography image shows

no polypoidal lesions. d A

fundus autofluorescence image

shows no geographic atrophy.

Horizontal (e) and vertical

(f) optical coherence
tomography images show a

large area of cystoid macular

edema
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enlargement of the GA. Kuroda et al. report that RPE

atrophy developed in 5.4 % of eyes with neovascular AMD

during 26.7 months of ranibizumab treatment [28]. In the

current study, the GA progressed or newly developed at

month 12 in three (11.1 %) eyes with typical AMD and one

(5 %) eye with PCV. The mean change in the BCVA of the

four eyes with progressing or new GA at month 12 was a

decrease of 1.31 lines, which was significantly worse

compared with the 2.62-line improvement in the remaining

43 eyes without progressing or new GA. Therefore, oph-

thalmologists should be alert to the progression or devel-

opment of GA during follow-up because of the risk for

decreasing VA. Long-term, prospective, randomized stud-

ies are needed to compare ranibizumab and aflibercept for

progression of GA.

The limitation in the current study was the small sample

size. Large, long-term, prospective, randomized studies are

needed to confirm the current results.

In conclusion, the current study showed that intravitreal

aflibercept injections significantly improved the VA and

the anatomic changes in patients with both typical AMD

and PCV during the 12 months of the study. However, it is

important to be aware of the presence of progressing or

new GA because of the risk of declining VA.

Fig. 7 Twelve months after

intravitreal aflibercept injections

in the same case described in

Fig. 6. Seven injections of

aflibercept were administered

with three consecutive monthly

followed by intravitreal

injections every 2 months. a At

month 12, the best-corrected

visual acuity (VA) declined to

1.05 70 logarithm of the

minimum angle of resolution

(logMAR) VA (Snellen

equivalent; 20/222). A color

fundus photograph shows

geographic atrophy (GA)

involving the fovea (arrows).

b A fluorescein angiography

image shows decreased leakage

at the macular area. c An early-

phase indocyanine green

angiography image shows no

polypoidal lesions. d A fundus

autofluorescence image shows

GA as hypoautofluorescence

(arrows). Horizontal (e) and
vertical (f) optical coherence
tomography images show

resolution of the cystoid

macular edema
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