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ABSTRACT

Introduction:  Photobiomodulation (PBM) 
has become a promising approach for slowing 
the progression of early and intermediate dry 
age-related macular degeneration (dAMD) to 
advanced AMD. This technique uses light to 

penetrate tissues and activate molecules that 
influence biochemical reactions and cellular 
metabolism. This preliminary analysis is aimed 
at assessing the safety, tolerability, and short-
term effectiveness of the EYE-LIGHT®PBM treat‑
ment device in patients with dAMD.
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Methods:  The EYE-LIGHT® device employs two 
wavelengths, 590 nm (yellow) and 630 nm (red), 
in both continuous and pulsed modes. Patients 
over 50 years of age with a diagnosis of dAMD 
in any AREDS (Age-Related Eye Disease Study) 
category were randomly assigned to either the 
treatment group or the sham group. The treat‑
ment plan consisted of an initial cycle of two 
sessions per week for 4 weeks. Safety, tolerabil‑
ity, and compliance outcomes, along with func‑
tional and anatomical outcomes, were assessed 
at the end of the fourth month.
Results:  This preliminary analysis included 
data from 76 patients (152 eyes). All patients 
were fully compliant with treatment sessions, 
and only one fifth of patients treated with PBM 
reported mild ocular adverse events, highlight‑
ing exceptional results in terms of tolerability 
and adherence. Changes in best-corrected visual 
acuity (BCVA) from baseline to month 4 differed 
significantly between the sham and PBM-treated 
groups, favoring the latter, with a higher pro‑
portion achieving a gain of five or more letters 
post-treatment (8.9% vs. 20.3%, respectively; 
p = 0.043). No significant differences in central 
subfield thickness (CST) were observed between 
the two groups over the 4-month period. The 
study also found a statistically significant dispar‑
ity in mean drusen volume changes from base‑
line to month 4 between the groups in favor of 
patients treated with PBM (p = 0.013).
Conclusion:  These preliminary results indicate 
that PBM treatment using the EYE-LIGHT® sys‑
tem is safe and well tolerated among patients 
with dAMD. Furthermore, both functional and 
anatomical data support the treatment’s short-
term efficacy.
Trial Registration:  ClinicalTrials.gov identifier 
NCT06046118.

Keywords:  Age related macular degeneration; 
Drusen; Dry AMD; Low-level light therapy; 
Photobiomodulation

Key Summary Points 

Why carry out this study?

Age-related macular degeneration (AMD) is 
a condition characterized by impaired mito‑
chondrial function, oxidative stress, and 
inflammation affecting the retinal pigment 
epithelium (RPE), choriocapillaris, and neu‑
roretina.

Previous research indicated that photobio‑
modulation (PBM) therapy may play a benefi‑
cial role in enhancing mitochondrial metabo‑
lism, regulating inflammation pathways, and 
mitigating oxidative stress.

What was learned from the study?

This randomized controlled double-blind 
study investigated the safety, tolerability, 
patient compliance, and short-term efficacy 
of a novel PBM device employed in patients 
with non-exudative AMD.

Preliminary results collected at 4 months 
show that PBM therapy using the EYE-
LIGHT® system was safe and well tolerated 
in patients with dry AMD (dAMD). Patients 
were fully compliant. Additionally, short-
term efficacy was confirmed by the signifi‑
cant improvement of both functional and 
anatomical data obtained in the group of 
treated patients compared to sham.

INTRODUCTION

Age-related macular degeneration (AMD) is a 
common ocular condition characterized by the 
degeneration of the macula, eventually leading 
to a progressive and severe vision loss. AMD 
represents the major cause of legal blindness in 
developed countries, impacting approximately 
20 million individuals in the United States and 
196 million worldwide, with a significant impact 
on quality of life in affected patients [1]. Given 
the progressive aging of the population, the 
number of patients with AMD is projected to 
rise significantly in the near future [2].
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The clinical classification of AMD includes 
various stages [3]. While early or intermediate 
AMD is identified by the presence of drusen 
with or without pigmentary changes, late AMD 
can be complicated by macular neovasculariza‑
tion (MNV) or geographic atrophy (GA). Nota‑
bly, any stage without MNV is considered dry 
AMD, encompassing early/intermediate AMD 
and GA. The dry stage of the disease (dAMD) 
affects approximately 85–90% of patients with 
AMD.

The pathogenesis of AMD is multifactorial, 
involving older age, genetic predisposition, and 
several environmental risk factors that can ulti‑
mately trigger increased inflammation, mito‑
chondrial dysfunction, and oxidative stress. As 
a result, waste products from the photoreceptor 
outer segment such as lipofuscin, lipids, lipo‑
proteins, cellular debris, and pigment accumu‑
late underneath the retina. These deposits may 
form drusen, which typically localize between 
the basement membrane of the retinal pigment 
epithelium (RPE) and the inner collagenous 
layer of Bruch’s membrane [4].

Given the significant impact on quality of life 
and the related social costs of AMD, diagnosing, 
monitoring, and treating the disease are poised 
to become major challenges for the global oph‑
thalmology community in the coming years. 
Consequently, research efforts and innovative 
therapeutic approaches are focusing on slowing 
the progression of the disease and preventing 
the advanced stages, characterized by either 
outer retinal and RPE atrophy, or development 
and exudation of MNV.

Currently, the primary strategy to delay early 
and intermediate AMD progression includes 
maintaining a healthy lifestyle and taking oral 
nutritional supplements [5]. More recently, a 
noninvasive biotechnology known as photobio‑
modulation (PBM) has emerged as a promising 
strategy to reduce the progression of early and 
intermediate dAMD to late AMD. Previous stud‑
ies employing a three-wavelength PBM device 
(Valeda Light Delivery System, LumiThera, Inc., 
Poulsbo, WA, USA) have shown that this tech‑
nology is effective for the treatment of interme‑
diate dAMD, demonstrating improvements in 
visual acuity and contrast sensitivity, as well as 
reducing drusen volume [6–9].

In 2024, the EYE-LIGHT® PBM device (Espan‑
sione Group S.p.A., Bologna, Italy) obtained 
the CE mark in the European Union for the 
treatment, amongst other destinations of use 
involving the ocular surface [10–13], of dAMD, 
in compliance with the Medical Device Regu‑
lation. This device uses medical-grade light-
emitting diodes (LEDs) emitting wavelengths 
of ~590 nm and ~630 nm in both continuous 
and pulsed modes. This technology, also known 
as Light Modulation® Low-level Light Therapy 
(LM® LLLT), involves the penetration of tissues 
by light that activates molecules modulating 
biochemical reactions and cellular metabolism.

The purpose of this preliminary analysis was 
to evaluate the safety, tolerability, and short-
term efficacy of LM® LLLT using the EYE-LIGHT® 
PBM treatment in patients with dAMD.

METHODS

This is a preliminary analysis of the safety, toler‑
ability, and short-term efficacy of the first cycle 
of PBM treatment employing the EYE-LIGHT® 
device. This randomized controlled study was 
conducted across five European centers (Uni‑
versity Magna Graecia of Catanzaro, Catanzaro, 
Italy; University of Genoa, Genoa, Italy; Uni‑
versity of Ferrara, Ferrara, Italy; İstanbul Retina 
Institute, İstanbul, Turkey; Ankara University 
Faculty of Medicine, Ankara, Turkey), received 
the Ethics Committee approval from the Uni‑
versity Magna Graecia of Catanzaro, and  was 
conducted in accordance with the tenets of the 
Declaration of Helsinki. All study participants 
provided written informed consent. Patients 
were informed of their right to withdraw from 
the study at any time and for any reason, with‑
out any impact on their medical care.

Patients were included if they were 
aged > 50 years and had a diagnosis of dAMD 
belonging to any AREDS (Age-Related Eye 
Disease Study) category, and were randomly 
assigned to either the treatment or sham group. 
The AREDS stage was ascertained based on color 
picture and fundus autofluorescence imag‑
ing [14]. Specifically, AREDS category 1 was 
defined as no AMD, including patients with no 
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or only a few small drusen (i.e., < 63 microns 
in diameter). AREDS category 2 was defined 
as early AMD, characterized by multiple small 
drusen, a few intermediate drusen (i.e., 63 to 
124 microns in diameter), or abnormalities in 
the RPE abnormalities. AREDS category 3 was 
defined as intermediate AMD, characterized by 
extensive intermediate drusen, including at least 
one large drusen (> 125 μm in diameter) or geo‑
graphic atrophy not involving the center of the 
fovea. Lastly, AREDS category 4 was defined as 
advanced/late AMD [15]. In the case of bilateral 
disease, both eyes of the patient were included 
in the analysis. Patients were excluded in the 
case of macular neovascular membrane (MNV), 
herpes infection, dense cataract not permit‑
ting high-quality imaging examinations, or any 
other significant ocular and/or retinal diseases 
in either eye. Additional exclusion criteria were 
concomitant epilepsy, neurological diseases, psy‑
chiatric comorbidities, and pregnancy.

Treatment

Patients were randomly assigned in a 1:1 ratio 
to receive either PBM treatment using the 
EYE-LIGHT® device (Espansione Group S.p.A., 
Bologna, Italy) or a sham treatment. The sham 
treatment used the same device but emitted 
a very low light power (i.e., less than 30% of 
the standard output), which has no biological 
effects on target tissues. The complete treat‑
ment plan for patients with dAMD with the 
EYE-LIGHT® device involves two cycles: cycle 
1 includes eight sessions, with two sessions per 
week over 4 weeks, while cycle 2, conducted 4 
to 6 months after cycle 1, comprises six sessions, 
with two sessions per week over 3 weeks. No 

pupil dilation is required during the treatment. 
Each session lasts 12 min and has two phases: in 
phase I, yellow light is delivered continuously 
with eyes closed for 300 s, followed by pulsed 
delivery with eyes open for 60 s; in phase II, red 
light is delivered continuously with eyes closed 
for 300 s, followed by pulsed delivery with eyes 
open for 60 s. Figure 1 shows a diagram repre‑
senting each treatment session and their sched‑
ule over time.

Ophthalmic Examination

All patients were evaluated at baseline (BL) and 
at 4 months (M4) after the competition of the 
cycle 1. A complete ophthalmic examination, 
including best-corrected visual acuity (BCVA) 
using Early Treatment for Diabetic Retinopathy 
Study (ETDRS) charts, slit lamp examination, 
fundus examination by indirect ophthalmos‑
copy, and intraocular pressure (IOP) measure‑
ment, was performed before patient enrollment 
(BL) and at M4. All patients were also evalu‑
ated using spectral-domain optical coherence 
tomography (SD-OCT) (Heidelberg Engineer‑
ing, Heidelberg, Germany), using a 20 × 20 
high-resolution (HR) horizontal dense volume 
scan (49 sections each). All scans were tracked 
with the follow-up function. The mean drusen 
volume was evaluated within the first ETDRS 
ring using the Heidelberg software followed by 
manual segmentation correction if needed. The 
central subfield thickness was measured using 
the automated measure provided by the Hei‑
delberg software, and manual adjustments were 
adopted only in cases of segmentation errors. 
Drusenoid RPE detachments, defined as RPE 
elevations ≥ 350 μm, were also included in the 
drusen volume measurements.

Study Outcomes

The primary outcome was the evaluation of the 
safety, tolerability, and compliance outcomes of 
patients with dAMD undergoing one cycle of 
eight sessions of sham or PBM using the EYE-
LIGHT® device. The secondary outcome was the 

Fig. 1   Representative image showing the mask and the 
treatment modality. A Schedule of each cycle and session 
when used in the setting of dry age-related macular degen-
eration. B Subsequent phases performed during each treat-
ment session. Specifically: (1) 300  s of continuous yellow 
light delivered with eyes closed and 60  s of pulsed yellow 
light delivered with eyes opened; (2) 300  s of continuous 
red light delivered through eyes closed and 60 s of pulsed 
red light delivered with eyes opened. LM® LLLT Light 
Modulation® Low-level Light Therapy

◂
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assessment of short-term functional and ana‑
tomical outcomes at M4.

Safety, Tolerability, and Compliance

The safety of the treatment was assessed at 
4 months by monitoring for signs of retinal 
phototoxicity including any indications of 
exudation, inflammation, or new-onset MNV 
as evaluated by fundus photography, SD-OCT, 
and optical coherence tomography angiography 
(OCTA). Additionally, the occurrence of poten‑
tially treatment-related ocular-specific adverse 
events (AEs) was also evaluated, including dry 
eye-like symptoms, superficial punctate kerati‑
tis, visual perseveration (i.e., persistence or reap‑
pearance of the glare image), and warmth at the 
application site.

The tolerability of the treatment was meas‑
ured at M4 through the Brief Ocular Discom‑
fort Inventory (BODI) questionnaire [16], an 
11-point scale where 0 indicates no discomfort 
and 10 indicates extreme discomfort (Fig. 2).

The compliance was defined as the adher‑
ence to the treatment schedule, measured as the 
percentage of treatment sessions attended and 
entirely completed over the treatment sessions 
expected.

Functional and Anatomical Outcomes

Changes from BL to M4 in mean BCVA, mean 
drusen volume, and mean central subfield 

thickness were also evaluated in both the sham 
and PBM groups.

Statistical Analysis

Given the bilateral simultaneous application of 
the treatment, both eyes of each patient were 
included, and all analyses were based on indi‑
vidual eyes rather than on individual patients, 
unless specified otherwise. Categorical vari‑
ables are expressed as counts and percentages, 
whereas quantitative variables are expressed as 
mean ± standard deviation (SD).

The distribution of continuous variables was 
inspected graphically and then verified with the 
Shapiro–Wilk test. Given the lack of a normal 
distribution of the data, non-parametric tests 
were used. Between-group comparisons were 
performed with either the Wilcoxon rank-sum 
(Mann–Whitney U) test or the Fisher’s exact test 
according to the variable type. The Wilcoxon 
signed-ranked test for paired data was used to 
compare changes from BL to M4 within the 
same patient group (sham or PBM).

All statistical analyses were performed using 
Stata 18.0 software (StataCorp, College Station, 
TX, USA). A two-sided p-value of less than 0.05 
was considered statistically significant.

RESULTS

This preliminary analysis included data from 76 
patients for a total of 152 qualifying eyes. The 

Fig. 2   Brief Ocular Discomfort Inventory questionnaire
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mean patient age was 68.6 ± 10.2 years, and 76% 
(n = 58) were female.

Most patients were phakic (81.8%) and had 
early/intermediate-stage dAMD, classified as 
AREDS categories 2 (40.0%) and 3 (46.7%). No 
statistically significant differences between the 
sham and the PBM groups were found at BL for 
demographic and clinical parameters, as shown 
in Table 1.

Safety, Tolerability, and Compliance 
Outcomes

No signs of retinal phototoxicity were observed 
in either group at M4. A total of 46 eyes (30.3% 
of the total) had at least one ocular AE. The 
number of eyes with ocular-specific AEs was 
higher in the sham group (40.8%; n = 31) than in 
the PBM group (19.7%; n = 15) (p = 0.008): specifi‑
cally, dry eye-like symptoms in seven eyes (9.2% 
of the total) in the sham group versus six eyes 
(7.9%) in PBM (p = 1.00); visual perseveration 
in nine eyes (11.8%) in the sham group versus 
three eyes (3.9%) in PBM (p = 0.130); warmth at 
the application site in 17 eyes (22.4%) in the 
sham group versus eight eyes (10.5%) in the 
PBM (p = 0.079). Conversely, superficial punctate 
keratitis was never diagnosed after any mask ses‑
sion in either group. No ocular-specific AEs led 
to study discontinuation.

At M4, the mean BODI score was 1.22 ± 2.0 in 
the sham group and 1.6 ± 2.5 in the PBM group, 

with no significant differences between the two 
groups (p = 0.50).

Overall, all patients (100%) of both the sham 
and PBM groups were fully compliant with all 
treatment sessions. Three patients were with‑
drawn from the study due to the development of 
MNV in one eye; interestingly, all these patients 
belonged to the sham group (7.8% vs. 0% in the 
treatment group; p = 0.240).

Functional and Anatomical Outcomes

The values of all functional and anatomical 
parameters for the sham and PBM groups at 
both time points are reported in Table 2.

Best‑Corrected Visual Acuity

Sham- and PBM-treated groups had similar 
BCVA at BL (66.2 ± 14.7 vs. 64 ± 15.5 ETDRS let‑
ters, respectively, p = 0.367). At M4, neither the 
sham nor the PBM group experienced signifi‑
cant BCVA changes compared to BL; however, 
a non-statistically significant decrease in ETDRS 
letters was noted in the sham group (1.13 ± 5.0, 
p = 0.071), while a non-statistically significant 
improvement was detected in the PBM group 
(0.48 ± 5.31, p = 0.184) (Fig. 3A). The comparison 
of BCVA changes from BL to M4 detected in the 
two groups was significantly different in favor of 
patients treated with PBM (p = 0.026) (Fig. 3B). 
Additionally, stratified analysis showed that a 

Table 1   Baseline demographic and clinical characteristics of sham- and photobiomodulation-treated groups

SD standard deviation, AREDS Age-Related Eye Disease Study, BCVA best-corrected visual acuity, ETDRS Early Treatment 
Diabetic Retinopathy Study, CST central subfield thickness, CT choroidal thickness, MDV mean drusen volume

Parameter Sham Photobiomodulation p-value

Age (years; mean ± SD) 68.6 ± 11.3 68.6 ± 9.2 0.897

Sex (female; %) 68.4% 84.2% 0.176

Lens status (phakic; %) 74.3% 72.4% 0.854

AREDS (% categories 1/2/3/4) 10.8/40.5/44.6/4.1% 3.9/39.5/48.7/7.9% 0.340

BCVA (ETDRS; mean ± SD) 66.2 ± 14.7 64 ± 15.5 0.367

CST (μm; mean ± SD) 283.2 ± 49.7 291.5 ± 71.9 0.806
MDV (mm3; mean ± SD) 23.2 ± 11.1 35.7 ± 47.7 0.242
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significantly higher percentage of patients in the 
PBM group gained five or more letters (one-line 
improvement or better) compared to the sham 
group (20.3% vs. 8.9%, respectively; p = 0.043).

Mean Drusen Volume

Mean drusen volume increased significantly 
from BL to M4 by an average of 0.25 ± 5.20 mm3 
in the sham group (p = 0.048), while a nonsignifi‑
cant reduction by a mean of −0.97 ± 16.74 mm3 
was found in the PBM group (p = 0.10) (Fig. 3C). 
A statistically significant difference was detected 
in the change in mean drusen volume between 
the two groups in favor of patients treated with 
PBM (p = 0.013) (Fig. 3D). Figure 4 shows the 
reduction of macular drusen from BL to M4 in 
a representative patient belonging to the PBM 
group.

Central Subfield Thickness

No significant differences in central subfield 
thickness were noted in either the sham or PBM 
group at any time point, nor did the amount 
of change from BL to M4 differ significantly 
between the two groups (all p > 0.05) (Fig. 3E, F).

DISCUSSION

This preliminary analysis after the first cycle of 
PBM treatment with the EYE-LIGHT® system in 
patients with dAMD showed a favorable safety 
profile with no signs of retinal phototoxic‑
ity observed in either the sham or PBM group. 
About one fifth of treated patients experienced 
mild ocular AEs, mainly warmth at the applica‑
tion site, that did not influence patient adher‑
ence to treatment.

Safety results align with findings obtained in 
the LIGHTSITE III study involving patients with 
dAMD treated with a different PBM device 
(LumiThera Valeda Light Delivery System), 
which reported ocular-specific AEs in about one 
fourth of treated patients [17].

PBM therapy typically acts in an optical win‑
dow with three wavelengths ranging from the 
red to near-infrared regions of the light spectrum Ta
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Fig. 3   A, C, E Changes from baseline (BL) to month 
4 (M4) in the sham- and PBM-treated groups for best-
corrected visual acuity (BCVA), mean drusen volume 
(MDV), and central subfield thickness (CST), respectively. 
P-value refers to the comparison within each group. B, D, F 

Comparison of changes between baseline and month 4 in 
the sham- and PBM-treated groups for BCVA, MDV, and 
CST, respectively. Δ delta of change, PBM photobiomodu-
lation
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(500–1000 nm) delivered by a light source [18]. 
EYE-LIGHT® LLLT uses light-emitting diodes 
(LED) emitting two wavelengths of 590 nm (yel‑
low) and 630 nm (red) in continuous and pulsed 
mode. On the other hand, the Valeda Light 
Delivery System delivers through LED three 
wavelengths in the yellow (590 nm–5 mW/cm2), 
red (660 nm–65 mW/cm2) and near-infrared 
(NIR) (850 nm–8 mW/cm2) in a total exposure 
time of 250 s subdivided into four phases. Phase 
1 delivers pulsed yellow and NIR wavelengths 
for 35 s with the patient’s eyes open. Phase 2 
delivers a continuous red wavelength for 90 s 
with closed eyes. Phase 3 and phase 4 repeat 
the first two phases, respectively. Specifically, 
red light (630 nm) targets cytochrome c oxidase 
(CcO), a crucial chromophore within mitochon‑
dria responsible for the electron transport mech‑
anism, restoration of mitochondrial membrane 
potential (MMP), and ATP production; yellow 
light (590 nm) inhibits the expression of vascu‑
lar endothelial growth factor (VEGF), a protein 
involved in the formation of blood vessels in the 
advanced exudative stages of the disease [19]. 
Additionally, yellow light promotes the release 

of nitric oxide (NO) from intracellular stores, 
reducing oxidative stress-mediated injury and 
enhancing oxygen delivery. Furthermore, pho‑
ton absorption activates numerous transcrip‑
tion factors, leading to increased expression of 
antioxidant enzymes and anti-apoptotic and 
anti-inflammatory signaling proteins support‑
ing the vitality of retinal cells [19–21]. These 
effects suggest that PBM treatment could have a 
beneficial role in AMD, a condition marked by 
mitochondrial dysfunction, oxidative stress, and 
inflammation within the RPE, choriocapillaris, 
and neuroretina.

Our evaluation of procedure tolerability 
showed a similar BODI score between the two 
study groups, confirming the good level of 
patient satisfaction with treatment. All patients 
were fully compliant except for three who were 
withdrawn from the study due to the devel‑
opment of MNV in one eye. Interestingly, all 
three belonged to the sham group, suggesting 
the beneficial effects of PBM therapy in coun‑
teracting the natural progression of dAMD to 
the advanced wet stages. This result contrasts 
with the higher conversion rate from dAMD to 

Fig. 4   Representative OCT B-scans showing the reduction of macular drusen in a patient belonging to PBM group. A Base-
line (BL). B Month 4 (M4)
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wet AMD reported in the LIGHTSITE III study in 
patients treated with the Valeda Light Delivery 
System versus controls (5.4% vs. 1.8%) after a 
longer follow-up (13 months) [17].

Given the short-term follow-up of this pre‑
liminary analysis, functional and anatomical 
parameters were considered secondary out‑
comes. The BCVA changes from BL to M4 expe‑
rienced by sham and treated groups were sig‑
nificantly different in favor of patients treated 
with PBM who, in a statistical higher percentage, 
reached a post-treatment gain of five or more 
letters in comparison to the sham group. These 
functional improvements are in line with data 
reported in the LIGHTSITE III study, in which 
the average increase in BCVA was 5.4 letters in 
the PBM group and 3.0 letters in sham-treated 
eyes at month 13 [17].

Structural OCT has significantly enhanced our 
ability to explore and accurately measure drusen 
volume thanks to the development of various 
algorithms designed to automatically segment 
drusen volume, enabling precise quantification 
[22, 23]. Abdelfattah and colleagues [24] were 
the first to use structural OCT to investigate the 
role of drusen volume in the progression to late 
AMD among individuals with early/intermedi‑
ate AMD. Their findings revealed that patients 
with a drusen volume exceeding 0.03 mm3 
had more than a fourfold higher likelihood of 
advancing to late AMD than those with lower 
drusen volumes. Subsequently, Hirabayashi et al. 
[25] used structural OCT to determine the fre‑
quency of multiple biomarkers of intermediate 
AMD and their relationship with the develop‑
ment of complete retinal pigment epithelium 
and outer retinal atrophy (cRORA) after 2 years. 
Their study, involving 330 consecutive patients 
with intermediate AMD in at least one eye, indi‑
cated that drusen volume is a risk factor for the 
onset of cRORA within a 2-year period. More 
recently, Liu et al. [26] conducted a longitudinal 
study on 171 eyes with intermediate AMD to 
design a clinical trial for therapies aimed at slow‑
ing the progression from intermediate AMD to 
GA. Using persistent choroidal hypertransmis‑
sion defects (hyperTDs) as the clinical trial end‑
point, they found that a drusen volume higher 
than 0.25 mm3 within a 5-mm fovea-centered 
circle could predict that approximately 68% 

of intermediate AMD eyes would develop a 
hyperTD within 12 months. Therefore, drusen 
volume is an important risk factor for disease 
progression, although it should be noted that 
changes in drusen volume are dynamic and not 
consistently progressive throughout the course 
of the disease.

In the present study, a statistically signifi‑
cant difference in the changes in mean drusen 
volume from BL to M4 was observed between 
the two groups. This may suggest that PBM 
has the potential to slow the accumulation of 
drusenoid material or improving the RPE func‑
tion, leading to partial resorption of drusen. 
Although our findings should be considered 
preliminary, it is important to note that these 
results are in contrast to those reported in the 
LIGHTSITE III study, in which no significant 
change in mean drusen volume was reported 
in patients treated with PBM, while an increase 
was detected in those receiving sham treatment 
[17].

As mentioned above, changes in drusen 
volume are dynamic and not consistently pro‑
gressive throughout the course of the disease. 
For instance, a reduction in drusen volume 
may precede drusen-associated RPE atrophy. 
Therefore, a reduction in drusen volume is not 
always associated with a positive outcome, 
as it may indicate a biomarker of progressive 
late AMD development. We recognize that 
the short-term follow-up of this preliminary 
analysis does not allow us to draw any definite 
conclusions. However, it is noteworthy that 
none of the treated eyes developed new onset 
of interdigitation and ellipsoid zone irregulari‑
ties or new formation of RPE loss, indicating 
that the regression of drusen did not contribute 
to new GA formation.

Concerning CST, no significant differences 
were noted in either group over 4  months. 
Anatomical findings reported in this study 
regarding thickness measurements are con‑
sistent with structural OCT data reported in 
the LIGHTSITE II study (LumiThera Valeda), 
where at 9 months no significant difference 
was observed between the treatment and the 
sham groups [27].

This preliminary analysis, focused mainly on 
safety and tolerability outcomes, suffers from 
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limitations related to the short-term follow-
up and the lack of strict inclusion criteria that 
will be overcome by a prospective, interven‑
tional, randomized, sham-controlled, double-
masked multicentric clinical trial including 
adult patients suffering from dAMD (DRUSEN 
study, part of the broader LIGHTWAVE I effort) 
currently ongoing across the same centers. 
Another limitation is related to the study of 
retinal phototoxicity that was evaluated solely 
through multimodal imaging rather than using 
functional tests, such as electroretinography. 
However, multimodal imaging is frequently 
used to detect even subtle signs of retinal 
toxicity.

CONCLUSION

In conclusion, these preliminary results show 
that PBM therapy using the EYE-LIGHT® sys‑
tem is safe and well tolerated in patients with 
dAMD. Furthermore, functional and anatomical 
data appear to suggest the short-term efficacy of 
the procedure.
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