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ABSTRACT

Introduction: To characterize the response to
antivascular endothelial growth factor (VEGF)
treatment of macular neovascularization (MNV)
secondary to age-related macular degeneration
(AMD) with subclinical angioid streaks (AS)
during a 2-year follow-up.
Methods: Retrospective, longitudinal, case-
control, and multicentric study. Among a
cohort of neovascular AMD population, we
selected patients with subclinical AS and treat-
ment-naı̈ve MNV treated with anti-VEGF for a
2-year follow-up. An age- and sex-matched
control group with treatment-naı̈ve MNV sec-
ondary to AMD without subclinical AS was
selected. Demographics and differences in
treatment response (i.e., number of injections
needed, anatomical and functional outcomes)
between the two groups were analyzed.

Results: Among 102 eyes of 102 patients with
neovascular AMD, 34 eyes of 34 patients
(82 ± 6 years old) were included in the sub-
clinical AS group, whereas 68 eyes of 68 patients
(81 ± 6 years old, p = 0.342) in the control
group. All eyes with subclinical AS presented
RPD compared to 56% of eyes without sub-
clinical AS (p\ 0.001). During the 2-year fol-
low-up, eyes with subclinical AS needed more
injections (10.6 ± 3.2 vs 8.3 ± 3.1 injections for
eyes with and without subclinical AS, respec-
tively, p\ 0.001). Visual acuity (VA) decreased
during the treatment (from 0.53 ± 0.37 at the
baseline to 0.69 ± 0.45 LogMAR at 2-year fol-
low-up, p = 0.044) in eyes with subclinical AS;
no VA changes were observed in the control
group (p = 0.798). RPE atrophy at the end of the
2-year follow-up affected 74% of cases with
subclinical AS and 29% of cases of the control
group (p\ 0.001).
Conclusions: MNVs secondary to AMD with
subclinical AS are characterized by worse func-
tional and anatomical outcomes after 2-year
anti-VEGF treatment compared to MNV sec-
ondary to AMD without subclinical AS, sup-
porting the different pathophysiological
mechanisms involved in this recently described
AMD phenotype.
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Reticular pseudodrusen; Subclinical angioid
streaks

Key Summary Points

Why carry out this study?

Subclinical age-related angioid streaks (AS)
is a recently described new phenotype of
age-related macular degeneration (AMD).

To describe the response to antivascular
endothelial growth factor (VEGF)
treatment of macular neovascularization
(MNV) secondary to AMD with subclinical
AS during a 2-year follow-up.

What was learned from the study:

MNV secondary to AMD with subclinical
AS showed a higher percentage of macular
atrophy development and worse visual
outcomes after 2 years of treatment,
despite the greater number of injections
needed.

Our results suggested that age-related
subclinical AS etiology is a negative
predictor of functional outcomes in
patients with neovascular AMD.

INTRODUCTION

Age-related macular degeneration (AMD) is a
complex disease with a multifactorial back-
ground involving genetic and environmental
influences. AMD pathogenesis is not completely
understood, even though three main structures
are primarily involved: photoreceptors, retinal
pigment epithelium (RPE) cells, and the chor-
oidal circulation (especially the choriocapillaris)
[1–6]. Recently, our group described a new AMD
phenotype, namely subclinical angioid streaks
(AS). Subclinical AS are characterized by struc-
tural OCT findings typical of AS [Bruch’s mem-
brane (BM) undulations, BM breaks, and large
dehiscences of BM] but with the absence of AS
employing fundus examination (for this reason

‘‘subclinical’’) in patients with landmarks of
AMD [i.e., drusen and reticular pseudodrusen
(RPD)] [7]. The primary involvement of the BM
using structural OCT and the concomitant high
prevalence of RPD suggested the predominant
involvement of BM as a driving factor of this
new phenotype.

The development of macular neovascular-
ization (MNV) represents a landmark of
advanced AMD development, characterizing
the neovascular form of the disease [8]. How-
ever, the development of choroidal neovascu-
larization (CNV) was reported in several other
macular diseases, such as in angioid streaks
[9, 10]. The main therapy of MNV/CNV is based
on intravitreal antivascular endothelial growth
factor (VEGF) injections. Nevertheless, the
treatment response of neovessels (i.e., number
of injections needed, treatment regimen,
development of fibrosis and/or atrophy) is dif-
ferent based on the background disease [11–13].
The pathogenesis of subclinical AS phenotype
showed several differences compared to other
AMD phenotypes because of the greater
involvement of the BM. For this reason, the
response of MNV to the anti-VEGF treatment
could be different in AMD patients with sub-
clinical AS phenotype compared to MNV com-
plicating other AMD phenotypes.

This study aimed to characterize the
response to anti-VEGF treatment of treatment-
naı̈ve MNV secondary to AMD and subclinical
AS phenotype during a 2-year follow-up. We
compared their response to AMD eyes with
treatment-naı̈ve MNV but without AS treated
with the same regimen.

METHODS

Study Population

This is a retrospective, longitudinal, case-con-
trol, and multicentric study conducted at the
Medical Retina and Imaging Unit, Department
of Ophthalmology, IRCCS San Raffaele Hospi-
tal, University Vita-Salute San Raffaele in Milan,
Italy, and at the IRCCS-Fondazione Bietti in
Rome, Italy. Medical records of all consecutive
patients with a diagnosis of AMD in at least one
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eye presenting between January and June 2021
and followed until June 2023 were reviewed. All
included patients signed a written informed
consent for the retrospective study that was
approved by the local ethics committee for each
involved center. Due to the retrospective nature
of the study, the study did not require a specific
Ethics Committee Approval in line with Italian
laws. The study was conducted following the
tenets outlined in the Declaration of Helsinki
for research involving human subjects.

We included patients with the following
features: (1) 50 years of age and older; (2) diag-
nosis of AMD; (3) presence of subclinical AS; (4)
presence of treatment-naı̈ve MNV at the base-
line; (5) treatment with anti-VEGF injections
(aflibercept as first choice) using a rigorous pro-
re-nata (PRN) regimen; (6) 2-year follow-up. The
presence of subclinical AS was defined accord-
ing to the previously published criteria (i.e., BM
breaks, and/or large dehiscences of BM using
structural OCT and absence of AS employing
fundus examination) [7]. For our clinical prac-
tice standards, all patients treated using a PRN
regimen were treated with a loading phase of 3
monthly consecutive injections, and, after that,
they were evaluated every 8 weeks (using
aflibercept). In case of any sign of exudation
[presence of intra/subretinal fluid (IRF/SRF)
and/or subretinal hyperreflective material
(SHRM) by means of structural OCT, and/or
presence of hemorrhage using fundus exami-
nation], each patient was re-injected with no
tolerance. All patients were followed by the
same team using the same treatment strategy.

We excluded patients with the following
features: (1) presence of any other macular dis-
ease; (2) previous macular treatment before the
baseline (e.g., laser photocoagulation, photo-
dynamic therapy, intravitreal injections); (3)
relevant opacities of the optic media and/or
inadequate fixation to permit high-quality
imaging; (4) myopia[ 6 diopters (D) of sphere
or 3D of cylinder, and/or axial
length[25.5 mm; (5) no adherence to the
previously reported rigorous PRN regimen; (6)
presence of systemic diseases related to AS,
including PXE, Paget’s disease, and hemoglobi-
nopathies (sickle cell trait disease and
thalassemia).

A control group was recruited including age-
and gender-matched subjects with AMD but
without subclinical AS. The sample of the con-
trol group was selected with a ratio of 1:2
because of the higher prevalence of AMD
without subclinical AS. As in the subclinical AS
group, also patients included in the control
group were affected by treatment-naı̈ve MNV at
the baseline and were treated with the same
rigorous PRN regimen during the 2-year follow-
up.

If both eyes were includable in the subclini-
cal AS or control group, only one eye for each
patient was included. The included eye was
randomly chosen flipping a coin.

All patients (in both subclinical and AMD
groups) were evaluated at the baseline and at
each control during the 2-year follow-up with a
complete examination including assessment of
distance best-corrected visual acuity (BCVA)
using Snellen charts and converted to LogMAR
for statistical evaluation, fundus examination,
infrared reflectance (IR), fundus autofluores-
cence (FAF), and structural OCT. At the base-
line, also fluorescein (FA) and indocyanine
green angiographies (ICGA) and/or OCT-an-
giography (OCT-A) were performed to confirm
the presence of MNV. Infrared reflectance,
structural OCT, FA, and ICGA were acquired
using HRA2 ? OCT Spectralis (Heidelberg
Engineering, Heidelberg, Germany) whereas
OCT-A using PLEXElite 9000 (Car Zeiss, Meditec
Inc. Dublin, CA, USA).

The following clinical findings were recor-
ded: BCVA, central macular thickness (CMT),
and subfoveal choroidal thickness (ChT) at the
baseline and at 1- and 2-year follow-up; pres-
ence of drusen, RPD, or both; subtype of MNV;
presence of macular RPE atrophy using struc-
tural OCT at the baseline and during the follow-
up; fellow-eye status (intermediate AMD, neo-
vascular AMD, or geographic atrophy); number
of injections; switch to another anti-VEGF drug
during the follow-up.

CMT was automatically assessed within a
1-mm ETDRS circle centered on the fovea by
using the inbuild Spectralis OCT software. Sub-
foveal ChT was measured in structural EDI OCT
with the inbuilt caliper in the foveal location.
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Statistical Analyses

Statistical calculations were carried out using
Statistical Package for the Social Sciences (SPSS)
software (version 28.0.1.0; SPSS, Inc., Chicago,
IL, USA). Categorical variables were reported as
counts (percentages) whereas continuous vari-
ables as means ± standard deviation. The dif-
ference between the proportions of
independent categorical variables has been
analyzed with Pearson’s chi-square test. All
continuous variables were tested for normal
distributions using the Kolmogorov-Smirnov
test. Measurement values between subclinical
AS and control groups were compared using
Student’s t-test for independent samples. Com-
parison of quantitative variables among the
three different time points (i.e., baseline, 1-year
follow-up, and 2-year follow-up) was performed
using repeated measures analysis of variance
(ANOVA) with Bonferroni post-hoc analysis.

The P-value cut-off point for statistical sig-
nificance has been set to 0.05.

RESULTS

Patients’ Demographics and Main Clinical
Findings at Baseline

One hundred two eyes of 102 patients affected
by treatment-naı̈ve MNV secondary to neovas-
cular AMD were enrolled. All patients were
Caucasian. Among 102 eyes, 34 eyes of 34
patients (24 females and 10 males; mean age
82 ± 6 years old) were included in the subclin-
ical AS group, whereas 68 eyes of 68 patients (46
females and 22 males; mean age 81 ± 6 years
old) were enrolled in the control AMD group.
No statistically significant difference in age and
sex was disclosed between patients with sub-
clinical AS and patients with other phenotypes
of AMD (i.e., control group) (p = 0.342 and
p = 0.763, respectively). Thirty-four eyes of the
subclinical AS subgroup were included for the
presence of BM breaks (32 out of 34 cases, 94%)
and/or the presence of BM dehiscences (7 out of
34 cases, 21%) (Fig. 1). Fellow eyes of patients
affected by subclinical AS were usually charac-
terized by a more advanced stage of AMD (73%

were affected by neovascular AMD and 18% by
GA) compared to the fellow eyes of patients in
the control group (45% were affected by neo-
vascular AMD and 12% by GA) (p\ 0.001)
(Table 1).

Analyzing the landmarks of AMD (presence
of drusen, RPD, or both), all 34 eyes with sub-
clinical AS presented RPD, in combination with
drusen (15 out of 34 cases, 44%) or without (19
out of 34 cases, 56%). No cases showed only
drusen without RPD. This distribution was sig-
nificantly different (p\0.001) compared to the
control group (i.e., eyes with AMD but without
subclinical AS) (Table 1). Indeed, in the control
group, RPDs were presented in 56% of cases (38
out of 68 cases), in combination with drusen (32
out of 68 cases) or without (6 out of 68 cases).
Thirty of 68 cases (44%) presented only drusen.

Analyzing the presence of macular atrophy,
5 of 34 eyes (15%) of the subclinical AS group
and 5 of 68 eyes (7%) of the control group were
affected by macular atrophy at the baseline
(p = 0.239).

Among 34 eyes with subclinical AS, 73% (25
out of 34) displayed a type 1 MNV, 15% (5 eyes)
a type 2 MNV, 9% (3 eyes) a mixed type 1 and 2
MNV, and 3% (1 eyes) a type 3 MNV. This dis-
tribution was significantly different (p = 0.012)
compared to the control group (Table 1).

cFig. 1 A representative case of a patient affected by
neovascular age-related macular degeneration (AMD) with
subclinical age-related angioid streaks in the right eye.
A–C Baseline [i.e., diagnosis of treatment-naı̈ve macular
neovascularization (MNV)]. Fundus autofluorescence
(A) and combined infrared reflectance (IR) with structural
optical coherence tomography (OCT) B-scan passing
through the optic nerve (B) showing the presence of
peripapillary atrophy with petaloid aspect, Bruch’s mem-
brane undulations (yellow asterisks), and breaks (red
triangles) in the peripapillary area. Combined IR and
structural OCT passing through the fovea showing
exudation of a MNV with subretinal fluid, small intrareti-
nal cystic spaces, and subretinal hyperreflective material.
D–E Two-year follow-up (13 anti-VEGF injections).
Fundus autofluorescence (D) shows the development of
macular atrophy. Combined IR and structural OCT
(E) show the absence of exudative signs in correspondence
with the MNV
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Indeed, among 68 eyes with AMD but without
subclinical AS, 68% (46 out of 68) displayed a
type 1 MNV, 4% (3 eyes) a type 2 MNV, 3% (2
eyes) a mixed type 1 and 2 MNV, and 25% (17
eyes) a type 3 MNV. This different distribution
in MNV subtypes was confirmed also analyzing
only patients with RPD (all 34 subclinical AS
eyes and 38 eyes of control group); indeed,
among 38 RPD eyes of the control group, 60%
(23 out of 38) displayed a type 1 MNV, 3% (1
eye) a type 2 MNV, 3% (1 eye) a mixed type 1
and 2 MNV, and 34% (13 eyes) a type 3 MNV.

At baseline, mean BCVA was about 20/63
Snellen equivalent in both groups (0.53 ± 0.37
LogMAR in the subclinical AS group, and
0.50 ± 0.43 LogMAR in the control group,
p = 0.347). No significant difference was dis-
closed analyzing the CMT (p = 0.055), but sub-
clinical AS eyes showed a significantly lower
subfoveal ChT compared to the control group
(149 � 69 lm vs 185 � 78 lm, respectively,
p = 0.014) (Table 1).

Main Clinical Findings at 2-Year Follow-
up

During the 2-year follow-up, 34 eyes affected by
subclinical AS were treated with a mean of
10.6 ± 3.2 anti-VEGF injections, whereas 68
eyes of the control group were treated with a
significantly lower number of anti-VEGF injec-
tions (8.3 ± 3.1 injections, p\ 0.001). This dif-
ference was also evident when analyzing only
the number of anti-VEGF injections in the first-
year follow-up (6.9 ± 2.0 vs 5.3 ± 2.0 injections
in the subclinical AS and control group,
respectively, p\0.001) (Figs. 1 and 2). The
number of injections was significantly higher in
subclinical AS group also when compared to
only 38 eyes displaying RPD in the control
group (10.6 ± 3.2 vs 8.7 ± 3.1 anti-VEGF
injections, respectively, p = 0.007).

Seven out of 34 eyes in the subclinical AS
group and 16 out of 68 eyes in the control group
were switched to other anti-VEGF molecules
during the follow-up because of no response to
aflibercept.

Regarding BCVA outcomes, eyes affected by
subclinical AS showed a significant decrease of

Table 1 Demographics and main clinical features of the
study population

AMD with
subclinical
AS

AMD
without
subclinical
AS

P value

Patients, n 34 68 \

Eyes, n 34 68 \

Age, years

(mean ± SD)

82 ± 6 81 ± 6 0.342

Sex, n (%) 0.763

Males 10 (29) 22 (32)

Females 24 (71) 46 (68)

AMD phenotype (eyes), n (%) \ 0.001

Only drusen 0 (0) 30 (44)

Only RPD 19 (56) 6 (9)

Drusen ? RPD 15 (44) 32 (47)

MNV subtype, n (%) 0.012

Type 1 25 (73) 46 (68)

Type 2 5 (15) 3 (4)

Type 3 1 (3) 17 (25)

Mixed (Type 1

and 2)

3 (9) 2 (3)

Fellow eye status, n (%) \ 0.001

Intermediate

AMD

3 (9) 29 (43)

Neovascular

AMD

25 (73) 31 (45)

Geographic

atrophy

6 (18) 8 (12)

BCVA, LogMAR

(mean ± SD)

0.53 ± 0.37 0.50 ± 0.43 0.347

CMT, lm

(mean ± SD)

348 ± 143 403 ± 171 0.055
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BCVA during the 2-year follow-up (BCVA of
0.53 ± 0.37 LogMAR at the baseline and
0.69 ± 0.45 at 2-year follow-up, p = 0.016),
whereas eyes affected by AMD without sub-
clinical AS did not show significant difference of
BCVA during the follow-up (p = 1) (Table 2).
Furthermore, eyes affected by subclinical AS
showed a significantly lower BCVA compared to
eyes with AMD without subclinical AS at the
end of 2-year follow-up (0.69 ± 0.45 and
0.50 ± 0.48 LogMAR, respectively, p = 0.032),
despite the similar BCVA at the baseline
(0.53 ± 0.37 LogMAR in the subclinical AS
group, and 0.50 ± 0.43 LogMAR in the control
group, p = 0.347). The difference in the 2-year
BCVA was confirmed comparing subclinical AS
eyes with only 38 eyes displaying RPD in the
control group (0.69 ± 0.45 and 0.47 ± 0.46
LogMAR, respectively, p = 0.025).

From an anatomical point of view, CMT
showed a significant decrease during the 2-year
follow-up in both groups (p\0.001 in both
groups), and a significant reduction of subfoveal
ChT was disclosed in both groups (p = 0.002
and p = 0.023 in the AMD with AS and AMD
without AS groups, respectively) (Table 2).

Analyzing the presence of RPE atrophy at the
end of the 2-year follow-up, 25 of 34 eyes (74%)
of the subclinical AS group were affected by
atrophy compared to 20 of 68 eyes (29%) of the
control group (p\0.001).

DISCUSSION

In this study, we reported that treatment-naı̈ve
MNVs secondary to AMD with subclinical AS
are characterized by a different response to anti-
VEGF treatment (i.e., number of injections,
anatomical and functional outcomes) during a
2-year follow-up compared to treatment-naı̈ve
MNV secondary to AMD without subclinical AS.

Subclinical AS is a recently reported pheno-
type of AMD that affects about 13.4% of
patients with AMD [7]. This new phenotype is
characterized by a predominant involvement of
BM as a driving factor. Indeed, almost all cases
displayed Bruch’s membrane alterations using
structural OCT and the presence of RPD. These
features are very close to pathophysiological
mechanisms involved in the ‘‘typical’’ AS (i.e.,
visible on fundus examination). The develop-
ment of CNV is a frequent scenario in patients
affected by AS, facilitated by the locus minoris
resistentiae of the BM interruption. However,
CNVs secondary to AS are usually characterized
by a worse prognosis due to the predominance
of type 2 CNV, a high number of injections
needed, and development of fibrosis and/or
atrophy with worse visual outcomes [9–13].
Different molecules showed efficacy in stabi-
lization of BCVA up to 4-year follow-up in CNV
secondary to AS [11, 12, 14–18]. Recently, a few
studies have shown promising results in terms
of BCVA improvement and a low number of
recurrences in CNVs secondary to AS treated by
aflibercept [11, 18]. However, all studies were
performed on small series (\ 35 eyes), with
variable follow-up, and all with PRN regimens.
For this reason, a comparison between a PRN or
proactive regimen (i.e., treat and extend) or
between different molecules is not available.

Interestingly, in the present study, we found
several differences in MNV secondary to AMD
with subclinical AS and the control group (i.e.,
MNV secondary to AMD without AS), with
several common features between CNV/MNV
secondary to subclinical AS and typical AS.
Indeed, in our series, MNV secondary to AMD
with subclinical AS showed a greater proportion
of type 2 MNV compared to MNV secondary to
AMD but without subclinical AS (24% vs 7% of

Table 1 continued

AMD with
subclinical
AS

AMD
without
subclinical
AS

P value

Subfoveal ChT,

lm

(mean ± SD)

149 � 69 185 � 78 0.014

AMD age-related macular degeneration, AS angioid
streaks, SD standard deviation, RPD reticular pseudo-
drusen, MNV macular neovascularization, BCVA best-
corrected visual acuity, CMT central macular thickness,
ChT choroidal thickness
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cases, p\0.001). Furthermore, MNV secondary
to AMD with subclinical AS needed more
injections during the 2-year follow-up
(10.6 ± 3.2 vs 8.3 ± 3.1 anti-VEGF injections in
the AMD eyes with subclinical AS and without
subclinical AS, respectively, p\0.001). Despite
the greater number of injections, MNV sec-
ondary to AMD with subclinical AS developed a
higher rate of macular atrophy during the
treatment, leading to worse visual outcomes.
Indeed, MNV secondary to AMD with subclini-
cal AS displayed a significant worsening of
BCVA during the 2 years of treatment
(p = 0.044), differently from the control group
(i.e., MNV secondary to AMD without subclin-
ical AS), which showed stable BCVA during the
treatment. This could be due to the higher rate
of atrophy development in the AMD with sub-
clinical AS group (74% vs 29% in the AMD eyes

with subclinical AS and without subclinical AS,
respectively, p\ 0.001). The development of
macular atrophy is one of the worst events in
the treatment of exudative MNV secondary to
AMD [19–22]. The rate of atrophy development
is very variable, depending also on the AMD
phenotype. However, in our series, the higher
percentage of macular atrophy development
could also be associated with the PRN treat-
ment. Indeed, it is well known that a greater
fluctuation of the macular thickness is associ-
ated with higher development of macular atro-
phy during the treatment [23, 24]. In this way, a
‘‘proactive’’ treatment (like the treat and extend
regimen) should reduce the fluctuation of
macular thickness compared to a ‘‘reactive’’
treatment (as the PRN regimen). However, we
need to keep in mind that both groups (i.e.,
MNV secondary to AMD with and without
subclinical AS) were treated with the same anti-
VEGF regimen, the same drug, and by the same
teams. Therefore, we supported that the differ-
ent percentage of macular atrophy development
between the two groups was due to the different
phenotypes of the disease, reflecting a different
pathogenetic background. As previously repor-
ted, subclinical AS was supposed to be charac-
terized by a predominant involvement of the
Bruch’s membrane, in contrast to the supposed
choriocapillaris and RPE/photoreceptor loss of
the other phenotype of AMD [3–7, 25]. Fur-
thermore, the group of AMD with subliclinical
AS was characterized by the presence of RPD in
almost all cases and a significantly thinner
choroidal thickness compared to the control

bFig. 2 A representative case of a patient affected by
neovascular age-related macular degeneration (AMD)
without subclinical age-related angioid streaks in the right
eye. A–B Baseline [i.e., diagnosis of treatment-naı̈ve
macular neovascularization (MNV)]. Fundus autofluores-
cence (A) and combined infrared reflectance (IR) with
structural optical coherence tomography (OCT) B-scan
passing through the fovea (B) showing the presence of a
MNV with subretinal fluid (SRF) and sub-retinal pigment
epithelium fluid but no alterations of Bruch’s membrane.
D–E Two-year follow-up (9 anti-VEGF injections).
Fundus autofluorescence D shows absence of macular
atrophy. Combined IR and structural OCT E show the
presence of persistent SRF

Table 2 Main clinical features of the study population at the baseline and at the end of 2-year follow-up

AMD with subclinical AS
(n = 34)

AMD without subclinical AS
(n = 68)

Baseline 2-year follow-up Baseline 2-year follow-up

Mean – SD Mean – SD P value Mean – SD Mean – SD P value

BCVA, LogMAR 0.53 ± 0.37 0.69 ± 0.45 0.016 0.50 ± 0.43 0.50 ± 0.48 1

CMT, lm 348 ± 143 277 ± 115 \ 0.001 403 ± 171 318 ± 147 \ 0.001

Subfoveal ChT, lm 149 ± 69 132 ± 70 0.002 185 ± 78 172 ± 72 0.023

Statistical analysis: Student’s paired t-test
AMD age-related macular degeneration, AS angioid streaks, n number, SD standard deviation, BCVA best-corrected visual
acuity, CMT central macular thickness, ChT choroidal thickness
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group. Both these two features are known to be
significant risk factors for the development of
atrophy [26–28].

One can argue that differences in MNV sub-
types and responses to anti-VEGF were due to
the greater prevalence of RPD in the subclinical
AS group compared to the control group (100%
vs 56%, respectively). However, all these differ-
ences were confirmed when we compared only
the 38 eyes displaying RPD in the control group.

The present study has several limitations.
First, even if we included 102 eyes, this is a
relatively small sample size for patients with
neovascular AMD. However, we selected only
eyes treated by a rigorous PRN regimen and
with the same drug in both groups. Another
limitation could be due to the PRN regiment
that was adopted in the treatment of MNV.
However, the same regimen and same criteria of
re-treatment were used in both groups, leading
to results comparable between groups. Of
course, prospective studies with larger sample
sizes are needed to confirm our conclusions and
to possibly gather more insights into the
pathogenesis of these different AMD
phenotypes.

CONCLUSION

In conclusion, we reported the characteristics of
MNV secondary to AMD with subclinical AS,
defining its treatment response to anti-VEGF
therapy compared to MNV secondary to AMD
without subclinical AS. We highlighted that
MNV secondary to AMD with subclinical AS
showed a higher percentage of macular atrophy
development and worse visual outcomes after
2 years of treatment, despite the greater number
of injections needed. This was probably due to
the greater proportion of type 2 MNVs and the
greater aggressivity of MNVs secondary to this
AMD phenotype. All these features should be
kept in mind during the treatment of MNV
secondary to AMD for the different prognoses
with different phenotypes and to better per-
sonalize the treatment of patients affected by
this recently reported AMD phenotype.
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