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PURPOSE. To explore the long-term effect of diabetic retinopathy on response to
anti-vascular endothelial growth factor (VEGF) treatment in age-related macular
degeneration–associated type 1 macular neovascularization (MNV) using optical
coherence tomography angiography (OCTA).

METHODS. A total of 45 eyes with exudative neovascular age-related macular degeneration
(nAMD) with type 1 MNV were included in the analysis. Among them, 24 eyes of 24
patients had no history of diabetes mellitus (DM) in their anamnesis and were assigned
to the Not Diabetic group; 21 eyes of 21 patients had mild diabetic retinopathy and
were included in the Diabetic group. We considered the following outcome measures:
(1) best-corrected visual acuity changes; (2) central macular thickness; (3) MNV lesion
area; and (4) MNV flow area. The OCTA acquisitions were performed at the following
time points: (1) baseline visit, which corresponded to the day before the first injection;
(2) post-loading phase (LP), which was scheduled at 1 month after the last LP injection;
and (3) 12-month follow-up visit.

RESULTS. All morphofunctional parameters showed a significant improvement after the
LP and at the 12-month follow-up visit. Specifically, both the Diabetic group and the
Not Diabetic group displayed a significant reduction of MNV lesion areas at both the
post-LP assessment (P = 0.026 and P = 0.016, respectively) and the 12-month follow-up
(P = 0.039 and P = 0.025, respectively). Similarly, the MNV flow area was significantly
decreased in both the Diabetic group and the Not Diabetic group at the post-LP assess-
ment (P < 0.001 and P = 0.012, respectively) and at the 12-month follow-up (P = 0.01
and P = 0.035, respectively) compared to baseline. A smaller reduction in the MNV lesion
area was observed in the Diabetic group at both the post-LP evaluation (P = 0.015) and
the 12-month follow-up (P = 0.032). No other significant differences were found between
the groups for the other parameters (P > 0.05).

CONCLUSIONS. Our results indicated that the Diabetic group exhibited a smaller reduction
in MNV lesion area after 12 months of anti-VEGF treatment. This highlights the
importance of considering diabetic retinopathy as a potential modifier of treatment
outcomes in nAMD management, with DM serving as a crucial risk factor during
anti-angiogenic treatment.
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Age-related macular degeneration (AMD) represents a
leading cause of vision loss, as it affects over 6 million

people globally.1 Advanced stages of AMD consist of
geographic atrophy and neovascular AMD (nAMD). The
latter form, also known as wet or exudative AMD, results
in a severe vision impairment due to the development of
exudative macular neovascularization (MNV).2,3 However,
the pathogenesis of AMD is multifaceted, involving a range
of environmental and genetic factors. These factors include

advanced age, smoking, cardiovascular disease, and diabetic
angiopathy. The intricate interaction of these elements
contributes to the development and progression of AMD.4–9

The relationship between diabetes mellitus (DM) and nAMD
remains a topic of debate within the scientific community.
Whereas some studies have reported a correlation between
DM and nAMD, suggesting that DM may increase the risk of
developing nAMD, other reports propose that diabetes could
actually act as a protective factor against nAMD. Additionally,
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some studies have found no significant association between
these two conditions. This conflicting evidence highlights
the complexity of understanding the interplay between DM
and nAMD, warranting further research to elucidate the true
nature of their relationship.10–13

Diabetic retinopathy (DR), characterized by damage to
the blood vessels in the retina, stands as one of the most
prevalent retinal vascular diseases. It exhibits a relatively
high prevalence among individuals with DM.14–16 Whereas
AMD is traditionally viewed as primarily affecting the outer
retinal layers, specifically the complex comprised of the
retinal pigment epithelium (RPE), Bruch’s membrane, and
choriocapillaris (CC), recent evidence suggests that this
complex (RPE–CC) is impaired in individuals with DM, even
in the absence of DR. These findings disrupt the traditional
paradigm of these conditions and emphasize the intercon-
nectedness of retinal pathology spanning various layers and
diseases.17,18

The recent implementation of novel techniques of reti-
nal imaging, such as optical coherence tomography angiog-
raphy (OCTA), has allowed researchers to deeply explore
microvascular alterations in different retinal disorders. In
particular, OCTA has been widely used in MNV assessment,
at the beginning and in response to anti-vascular endothelial
growth factor (anti-VEGF) therapy.19

Previous research focused on evaluating the role of DR
on nAMD through the use of OCTA.11,20 In our previous
study, which investigated the impact of DR on morpho-
logical changes in type 1 MNV associated with AMD, we
observed a lesser reduction in MNV area following the load-
ing dose of anti-VEGF therapy in eyes with DR.11 However,
a significant limitation of our findings was the short follow-
up duration, limited to only 1 month after the loading phase
(LP) of antiangiogenic therapy. Therefore, given the current
dearth of long-term evidence regarding the effects of DR
on morphological changes of MNV in nAMD, the objective
of this study was to conduct a thorough long-term analysis,
spanning 1 year, of DR-related morphological alterations in
type 1 MNV during anti-VEGF therapy as evaluated by OCTA.

METHODS

Study Participants

This was a retrospective study involving 45 eyes of 45
patients with a diagnosis of exudative nAMD and naïve
type 1 MNV undergoing anti-VEGF treatment with a follow-
up extending to up to 1 year. All of the patients were
enrolled at the Medical Retina Service of the Department of
Translational Biomedicine Neuroscience, University of Bari
Aldo Moro, Italy, between September 2021 and September
2023. The study adhered to the tenets of the Declaration
of Helsinki and was approved by the institutional review
board of Department of Translational Biomedicine Neuro-
science, University of Bari Aldo Moro. Informed consent was
obtained from all subjects included in the study.

A total of 45 eyes presenting a diagnosis of exudative
nAMD with type 1 MNV were included in the analysis.21

Among them, 24 eyes of 24 patients had no history of DM
in their anamnesis and were assigned to the Not Diabetic
group; 21 eyes of 21 patients who had mild DR were
included in the Diabetic group. The classification of mild
non-proliferative diabetic retinopathy (NPDR) was based on
the Early Treatment Diabetic Retinopathy Study (ETDRS)
score. Specifically, we defined mild NPDR as the presence

of at least one microaneurysm and/or mild hemorrhages,
in accordance with the ETDRS criteria.22 None of the eyes
included in the study had undergone prior treatment and
were subjected to a loading dose of anti-VEGF therapy
(aflibercept). This initial treatment was comprised of three
monthly injections of aflibercept, followed by a pro re nata
(PRN) regimen for up to 1 year.

The following exclusion criteria were adopted: (1) pres-
ence of MNV types other than type 1 MNV; (2) infection
or inflammation affecting one or both eyes; (3) advanced
cataract; (4) presence of other macular and/or optic nerve
(e.g., glaucoma) pathologic conditions; (5) history of previ-
ous anti-VEGF treatments or retinal laser therapy in the study
eye; (6) history of myocardial infarction or cerebrovascular
disease within the last 6 months; (7) myopia greater than
3.00 diopters; (8) evidence of complications associated with
neovascular AMD, including massive subretinal hemorrhage,
RPE tear, and vitreous hemorrhage; (9) previous vitreoreti-
nal procedure in the study eye; or (10) neurodegenerative
diseases such as Alzheimer disease or Parkinson disease.
Moreover, images presenting a poor quality (<6/10), incor-
rect or incomplete segmentation, and/or motion artifacts
were excluded.

Study Protocol

The OCTA assessment was performed using a XR Avanti
AngioVue OCTA (Optovue, Fremont, CA, USA). The follow-
up was based on (1) baseline visit corresponding to the
day before the first injection; (2) post-LP, which was sched-
uled at 1 month after the last LP injection; and (3) 12-
month follow-up, which was conducted 12 months after
the initiation of treatment and was scheduled to occur
30 ± 7 days after the final anti-VEGF injection adminis-
tered during the study period. At each visit, patients under-
went a complete ophthalmological examination, including
best-corrected visual acuity (BCVA), measured in Snellen
and converted to logMar; intraocular pressure assessment;
dilated fundus ophthalmoscopy; and OCT and OCTA assess-
ment.

We considered the following outcome measures: (1)
BCVA changes, (2) central macular thickness (CMT), (3) MNV
flow area, and (4) MNV lesion area.

Imaging Processing

En Face. OCTA 3 × 3-mm scans and structural OCT
and OCTA images were acquired with the RTVue XR Avanti
(Optovue) device with an A-scan rate of 70,000 scans per
second and with a light source length of 840 nm. The latter
system combines the acquisition of both horizontal and
vertical volume scans (containing 400 A-scans) in order to
reduce motion artifacts.23

Central Macular Thickness. CMT was measured
within the 1-mm-diameter innermost circle of the ETDRS
grid of the Optovue software centered over the fovea.

Macular Neovascularization Analysis. To visualize
the entire MNV, we employed the methodology outlined
by de Carlo et al.24 In brief, a manual segmentation was
obtained with the slab having the RPE as the upper limit
and Bruch’s membrane as the lower limit to encompass the
entire MNV type 1. Consequently, adjustments were made
to the outer and inner boundary levels to include the entire
MNV area, as seen in the corresponding OCT B-scan images
(Fig. 1). Subsequently, a region of interest outlining the
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FIGURE 1. (A) OCTA en face image of a patient affected by AMD-
associated MNV type 1 at baseline visit. (B) A region of interest
outlining the perimeter of the MNV was delineated on the CC en face
image. The boundaries of the MNV lesion were manually defined in
each CC en face image. (C) Spectral-domain OCT scan of a patient
affected by AMD-associated MNV type 1 at the baseline visit. The
manual segmentation was obtained with the slab having the RPE as
the upper limit and Bruch’s membrane as the lower limit to encom-
pass the entire MNV type 1. Consequently, adjustments were made
to the outer and inner boundary levels to include the entire MNV
area, as seen in the corresponding OCT B-scan images.

A B C

FIGURE 2. OCT and OCTA scans from an enrolled non-diabetic
patient affected by type 1 MNV in AMD at the different time points.
Scans were acquired at the baseline visit, post-LP visit, and 12-
month follow-up. The figure shows the MNV changes throughout
the follow-up. (A) baseline visit; (B): post-LP visit; (C) 12-month
follow-up.

perimeter of the MNV was delineated on the CC en face
image (Fig. 1). The boundaries of the MNV lesion were
manually defined by two masked retinal experts (GB, PV)
in each CC en face image. The interobserver agreement, on
average, was determined to be excellent in the assessment
of MNV borders, with a coefficient of 0.92 (confidence inter-
val, 0.88–0.94). Subsequently, the automatic software of the
device calculated the MNV area (comprised of the entire area
within the drawn region of interest) and the MNV flow area
(representing the flow area within the user-defined MNV
lesion area) at the baseline, post-LP, and 12-month follow-up
visits in both groups (Fig. 2).

Statistical Analysis

Statistical analysis was performed using SPSS Statistics 20.0
(IBM, Chicago, IL, USA). Normality of the data was assessed
by using the Shapiro–Wilk test. A paired t-test was used
to compare quantitative metrics among the different time
points. To compare delta changes between the groups, Fried-
man nonparametric tests were performed. A chosen level of
statistical significance was set at P < 0.05.

RESULTS

Demographics

A total of 45 eyes of 45 patients with naïve nAMD-related
type 1 MNV were included in the analysis. Among them, 20
were women and 25 were men. In the Not Diabetic group,
the mean ± SD age was 78.29 ± 5.27 years; the mean age
of the Diabetic group was 80.25 ± 7.52 years. The compar-
ison between the groups was not statistically significant (P
= 0.177). The mean number of injections at the 12-month
follow-up was 7.88 ± 0.91 in the Diabetic group and 7.42
± 0.87 in the Not Diabetic group (P = 0.339). None of the
patients in the Diabetic group presented with diabetic macu-
lar edema (DME) at baseline or during the follow-up period.
In the Diabetic group, 35% of patients were phakic; in the
Not Diabetic group, 42% were phakic (P = 0.622). Table 1
reports the characteristics of patients included in the analy-
sis.

BCVA and Central Macular Thickness

The mean BCVA at the baseline visit was 0.54 ± 0.34 logMAR
in the Diabetic group, and it was 0.50 ± 0.33 logMAR in the
Not Diabetic group (P = 0.307). Compared with baseline,
BCVA significantly improved at post-LP and the 12-month
follow-up (T1: 0.42 ± 0.29 logMAR, P < 0.001; T2: 0.41 ±
0.20 logMAR, P = 0.002, respectively) in the Diabetic group
(Table 2). However, no significant difference was observed
between the BCVA at post-LP and that at the 12-month
follow-up (P= 0.916). Conversely, in the Not Diabetic group,
BCVA showed significant improvement from baseline both
at the post-LP assessment (0.39 ± 0.37 logMAR, P = 0.002)
and at the 12-month follow-up (0.32 ± 0.35 logMAR, P
= 0.006) (Table 2). Furthermore, no statistically significant
difference in BCVA was observed between these subsequent
time points (P = 0.511).

Regarding the CMT, no difference was found between
the two groups at baseline (P = 0.550). In the Diabetic
group, there was a significant reduction compared to base-
line (286.58 ± 56.93 μm) at both the post-LP assessment
(239.18 ± 50.29 μm, P = 0.002) and the 12-month follow-
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TABLE 1. Demographic Characteristics of Patients Included in the Analysis

Diabetic Group Not Diabetic Group P

n 21 24 0.177
Age (y), mean ± SD 80.25 ± 7.52 78.29 ± 5.27 0.366
Female, n 12 8 0.113
Cardiovascular disease,* n (%) 5 (23.8) 4 (16.66) 0.564
Number of anti-VEGF injections, mean ± SD 7.88 ± 0.91 7.42 ± 0.87 0.339
DME presence, n (%) 0 (0) — —
Phakic status, n (%) 7 (35) 10 (42) 0.622

The 12-month follow-up OCT was analyzed at 12 months from treatment initiation, corresponding to 30 ± 7 days after the last intravitreal
injection for both groups.

* History of heart attack or stroke.

TABLE 2. Morphofunctional Results at Different Time Points

Diabetic Group, Mean ± SD Not Diabetic Group, Mean ± SD

Baseline Post-LP 12-Month Follow-Up P Baseline Post-LP 12-Month Follow-Up P

BCVA (logMAR) 0.54 ± 0.34 0.42 ± 0.29 0.41 ± 0.20 0.001* 0.50 ± 0.33 0.39 ± 0.37 0.32 ± 0.35 0.002*

0.002† 0.006†

0.916‡ 0.511‡

CMT (μm) 286.58 ± 56.93 239.18 ± 50.29 256.88 ± 71.31 0.002* 290.08 ± 62.11 233.17 ± 41.23 234.23 ± 39.82 0.002*

0.044† 0.001†

0.208‡ 0.939‡

MNV lesion area (mm2) 1.52 ± 2.01 1.21 ± 1.9 1.23 ± 2.2 0.026* 1.47 ± 2.38 1.01 ± 1.79 0.78 ± 1.09 0.016*

0.039† 0.025†

0.468‡ 0.008‡

MNV flow area (mm2) 0.97 ± 1.16 0.67 ± 1.06 0.72 ± 1.19 0.001* 0.78 ± 1.34 0.55 ± 0.95 0.41 ± 0.43 0.012*

0.01† 0.035†

0.401‡ 0.037‡

* P value of the paired t-test comparing quantitative metrics between the baseline visit and post-LP.
† P value of the paired t-test comparing quantitative metrics between the baseline visit and 12-month follow-up.
‡ P value of the paired t-test comparing quantitative metrics between post-LP and 12-month follow-up.

up (256.88 ± 71.31 μm, P = 0.044). However, no differences
were observed at the 12-month follow-up when compared
to the post-LP measurements (P = 0.208) (Table 2). Similarly,
in the Not Diabetic group, the CMT exhibited a significant
reduction from baseline (290.08 ± 62.11 μm) at both the
post-LP assessment (233.17 ± 41.23 μm, P = 0.002) and
the 12-month follow-up (234.23 ± 39.82 μm, P < 0.001)
(Table 2). However, no significant difference was observed
between the CMT at post-LP and that at the 12-month follow-
up (P = 0.939).

MNV Analysis

In the Diabetic group, there was a significant reduction in
the lesion area of MNV when compared to the baseline visit
(1.52 ± 2.01 mm2) at both the post-LP assessment (1.21 ±
1.9 mm2, P = 0.026) and the 12-month follow-up (1.23 ±
2.2 mm2, P = 0.039). However, no significant difference was
observed between these subsequent time points (P = 0.468).
Conversely, in the Not Diabetic group, there was a signifi-
cant reduction in the MNV lesion area from baseline (1.47 ±
2.38 mm2) both at post-LP (1.01 ± 1.79 mm2, P = 0.016) and
at the 12-month follow-up (0.78 ± 1.09 mm2,P= 0.025). This
decreasing trend in MNV area remained significant between
the post-LP and 12-month follow-up assessments (P= 0.008)
(Table 2). Furthermore, no difference was found in the MNV
area between the two groups at baseline (P = 0.470).

Regarding the MNV flow area, in the Diabetic group there
was a significant reduction compared to baseline (0.97 ±
1.16 mm2) both at post-LP (0.67 ± 1.06 mm2, P < 0.001)
and at the 12-month follow-up (0.72 ± 1.19 mm2, P = 0.01),

whereas no significant difference was observed between
these subsequent time points (P = 0.401). Conversely, in
the Not Diabetic group, there was a significant reduction in
the MNV flow area from baseline (0.78 ± 1.34 mm2) both
at post-LP (0.55 ± 0.95 mm2, P = 0.012) and at the 12-
month follow-up (0.41 ± 0.43 P = 0.035). This decreasing
trend in MNV flow area remained significant between the
post-LP and 12-month follow-up assessments (P = 0.037)
(Table 2). Furthermore, no difference was found in the MNV
flow between the two groups at baseline (P = 0.326).

Comparison Between Groups

The comparative analysis conducted between the Diabetic
and Not Diabetic groups did not reveal significant differ-
ences concerning functional parameters (BCVA) and struc-
tural OCT parameters (CMT) assessed at various time
points. However, it is essential to emphasize the significance
between the two groups regarding anatomical parameters
evaluated with OCTA. Specifically, a smaller reduction in the
area of the MNV was observed in the Diabetic group both
at the post-LP evaluation (P = 0.015) and at the 12-month
follow-up (P = 0.012) (Fig. 3). Additionally, no differences
were observed in terms of flow area between the two groups
at all time points (Table 3).

DISCUSSION

In this retrospective study employing OCT and OCTA, we
investigated the impact of DR on the longitudinal morpho-
logical and functional alterations in type 1 nAMD-associated
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FIGURE 3. Representative OCTA images showing the evolution of MNV in the Not Diabetic and Diabetic groups over time. The figure
presents two cases from each group at three time points: baseline, post-LP, and 12-month follow-up. In the Not Diabetic group (top two
rows), a reduction in MNV size and complexity can be seen over time. In contrast, the Diabetic group (bottom two rows) showed less
pronounced changes in MNV structure and size, particularly between post-LP and 12-month follow-up.

MNV following the LP and 12-month follow-up of anti-VEGF
treatment. Our findings indicate that eyes with mild NPDR
exhibited distinct responses to treatment for nAMD. Specif-
ically, the Diabetic group demonstrated a limited reduction
in the MNV lesion area after 1 year of intravitreal therapy.
This observation underscores the importance of consider-
ing such differential responses, particularly because OCTA-
based metrics are currently utilized in the management of
both nAMD and DR.

It has been suggested that alterations in the structure and
function of the RPE and the choroidal circulation, which are
associated with diabetes, may elevate the risk of developing
neovascular nAMD.18,23 Indeed, previous histological reports
have demonstrated basement membrane thickening of the
CC and other small choroidal blood vessels associated with
luminal narrowing and capillary dropout in diabetic eyes
with prolonged disease duration.23 Following OCTA anal-
ysis, it has been hypothesized that eyes with NPDR may
exhibit macular hypoperfusion and photoreceptor damage
as a consequence of CC impairment.18

However, there is limited evidence regarding the influ-
ence of DR on the management of patients with nAMD.
Specifically, this subset of patients might exhibit divergent
responses to anti-VEGF treatment over the long term, partic-
ularly concerning retinal anatomical changes. In our previ-
ous study examining the impact of DR on the response to the
anti-VEGF loading phase treatment in patients with nAMD,
we noted that the Diabetic group showed a smaller reduction

in the size of the MNV compared to patients solely affected
by nAMD.10 Therefore, in this study, we chose to evaluate
these preliminary results 1 year after the initiation of treat-
ment by analyzing a similar group of patients. The results
were encouraging, confirming the minor reduction in MNV
after the LP in the Diabetic group. However, the most inter-
esting finding pertained to the behavior of the neovascular
lesion after 1 year of treatment initiation. Specifically, the
Diabetic group did not exhibit a reduction in MNV after
12 months; instead, there was a lack of significant reduction
of the area of the MNV. In contrast, the Not Diabetic group
showed a continuous reduction in the size of the MNV. This
last result appears to be highly significant, especially consid-
ering that the size of MNV evaluated with OCTA serves as
a valuable biomarker in assessing the response or lack of
response to treatment.25,26

The lack of significant reduction of the neovascular
membrane area in the Diabetic group after 1 year of treat-
ment suggests a distinct treatment response compared to the
continuous reduction observed in the Not Diabetic group.
This finding underscores the importance of considering DR
as a potential modifier of treatment outcomes in neovascular
AMD management.

Multiple mechanisms could be contributing to this result,
and they may even coexist simultaneously; for example, it
is plausible that the presence of DR alters the angiogenic
pathways involved in MNV. DR is associated with dysreg-
ulated VEGF signaling and increased levels of inflamma-
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tory cytokines, which could potentially lead to a different
response to anti-VEGF therapy. These altered pathways may
result in a reduced responsiveness to anti-VEGF therapy,
leading to a less pronounced reduction of neovasculariza-
tion over time. Another possibility is that the microvascu-
lar changes associated with DR, such as capillary dropout
and basement membrane thickening, create a less conducive
environment for the resolution of neovascular complexes.
The compromised vascular structure and function in diabetic
eyes may impede the ability of anti-VEGF therapy to induce
significant regression of the MNV, resulting in a lesser degree
of reduction compared to non-diabetic eyes.

This latter observation is further supported by another
of our previous studies, which found that the Diabetic
group exhibited greater ischemia of the CC surrounding the
MNV even before treatment initiation compared to the Not
Diabetic group. Additionally, following the anti-VEGF load-
ing phase, the Diabetic group did not experience signifi-
cant changes, unlike the Not Diabetic group, which demon-
strated a gradual reperfusion of the CC around the neovas-
cular membrane.19

Additionally, we assessed changes in the MNV flow in
both groups, revealing a decrease after the LP procedure and
also after 1 year of anti-VEGF treatment. Our findings corrob-
orate previous research, such as the study by Mastropasqua
et al.27 Importantly, we did not observe any significant differ-
ences in MNV flow between the two groups, although the
Not Diabetic group exhibited a decreasing trend 12 months
post-treatment. These results support the theory that anti-
VEGF treatment leads to a reduction in the number and
perfusion of smaller pathological vessels, but larger trunks
remain adequately perfused, even in cases of nAMD compli-
cated by initial stages of DR.25

The differential response to anti-VEGF therapy observed
between the Diabetic and Non-Diabetic groups might
be related to variations in vitreous VEGF concentrations.
Although we did not directly measure VEGF levels in our
study, previous research has shown that diabetic patients
often have higher baseline VEGF concentrations. For exam-
ple, Dell’Omo et al.28 reported significantly elevated vitreous
VEGF levels in diabetic patients compared to non-diabetic
controls, with levels further increased in those with prolifer-
ative DR. In the context of AMD, Tong et al.29 found that
VEGF levels were significantly higher in the vitreous of
patients with active choroidal neovascularization compared
to those without. These findings suggest that our Diabetic
group might have had higher baseline VEGF levels, poten-
tially requiring more aggressive or prolonged anti-VEGF
therapy to achieve reductions in MNV size similar to those
observed in the Not Diabetic group.

It is crucial to note that, although all previously signif-
icant parameters assessed with OCTA showed notable
changes, there were no significant differences between the
two groups in terms of functional (BCVA) and anatomi-
cal parameters measured with structural OCT, specifically
CMT. Indeed, both groups exhibited a notable improvement
in BCVA and a significant reduction in CMT compared to
baseline following the LP and 1 year after treatment initia-
tion. However, no significant differences were observed in
terms of CMT and BCVA between the LP assessment and
measurements taken 1 year into treatment. This suggests
that, although there might be variances in the underlying
anatomical changes detected with OCTA, these differences
do not substantially affect visual function. This conclusion
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is supported by the similar improvements in visual acuity
observed in both groups following treatment.

Our study has limitations that should be considered when
interpreting our findings. First, our sample size was relatively
small, potentially limiting the generalizability of our results.
Additionally, the absence of a control group means that
observed differences during the follow-up period could have
occurred even without anti-angiogenic therapy, thus affect-
ing the interpretation of treatment effects. Furthermore, the
use of spectral-domain OCTA, which utilizes shorter wave-
length light compared to swept-source OCTA, may result
in reduced signal penetration through the RPE, potentially
affecting the accuracy of our imaging data. Among the
limitations of our study, we acknowledge that our analy-
sis focused primarily on flow and density parameters of
the MNV, in line with our previous research. Although this
approach ensured consistency and comparability with our
earlier findings, it may have limited our ability to provide a
more comprehensive analysis of the vascular components
affected by anti-VEGF therapy. A more detailed examina-
tion of additional OCTA parameters, such as the differenti-
ation between trunk vessels and newly formed fine neovas-
cularization or measurements of retinal vessel density in
the macular area at baseline, could potentially offer deeper
insights into the mechanisms underlying the differential
responses observed between eyes with and without DR.
Moreover, our study did not directly assess choroidal perfu-
sion, which could potentially influence MNV changes, espe-
cially in diabetic eyes. Future studies incorporating choroidal
perfusion measurements could provide valuable insights
into the relationship between choroidal ischemia and MNV
response to anti-VEGF therapy in eyes with DR. Finally, our
analysis did not account for potential confounding factors
related to systemic and ocular parameters, despite our efforts
to ensure homogeneity in terms of age and axial length
between the two patient samples. However, it is impor-
tant to consider the strengths of our study, as well. Specif-
ically, we exclusively enrolled patients with type 1 MNV
who were treatment naïve, allowing for a focused inves-
tigation that leveraged the capabilities of OCTA, particu-
larly in quantitative assessment. Additionally, to the best
of our knowledge, our study is the first to analyze eyes
with nAMD even in the presence of mild NPDR and to
evaluate long-term morphovascular and morphofunctional
changes following anti-VEGF treatment. Through OCTA
imaging, we observed a distinct response to intravitreal ther-
apy in terms of MNV lesion area in the Diabetic group,
highlighting DM as a significant risk factor to consider in
patients with nAMD who are undergoing anti-angiogenic
therapy.

In conclusion, our study represents the first compre-
hensive investigation of the impact of DR on longitudinal
morphological and functional changes in type 1 MNV asso-
ciated with AMD in patients undergoing anti-VEGF ther-
apy for 1 year. Utilizing OCTA, we unveiled a divergent
response to intravitreal therapy in terms of MNV lesion
area in the DR group. Specifically, the Diabetic group did
not demonstrate a reduction in MNV area after 12 months;
instead, the area of MNV remained largely unchanged. In
contrast, the Not Diabetic group exhibited a continuous
reduction in MNV size. The lack of significant reduction of
the neovascular membrane area in the Diabetic group after
1 year of treatment indicates a distinct treatment response
compared to the continuous reduction observed in the Not
Diabetic group. This highlights the significance of consid-

ering DR as a potential modifier of treatment outcomes
in nAMD management, with DM serving as a risk factor
to consider during anti-angiogenic treatment. Future larger
studies utilizing swept-source OCTA and longer follow-
up durations are necessary to validate our preliminary
findings.
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