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Background

Age-related macular degeneration (AMD) is the leading cause of blindness in
industrialised countries and the third in the world

CI dSS |ﬁ Ed as. Early AMD | Intermediate AMD Advanced non- Advanced

neovascular AMD | neovascular AMD

Several small drusen Many medium-sized | Many drusen and Choroidal
or few medium-size drusen or at least geographic atrophy into | neovascularization
drusen one large-drusen or macula
geographic atrophy Davis MD, et al. The Age-Related Eye

not E}EI{!]'LIJiTI.g nto Disease Study severity scale for age-
e related macular degeneration: AREDS
Report No. 17. Arch Ophthalmol. 2005.
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AMD epidemiology

* The prevalence of all forms of the disease
in subjects over 40 years is about 6-7%,
while it rises up to 30% in subjects over 75

YEArs

* Inltaly currently more than 800.000
people are affected by early/intermediate
AMD and about 400.000 by advanced AMD

@ 113 milion  £¥EE
@ 69 million '
@ 39 million
] 25 million

* Global prevalence is expected to increase O 2 milion
in the coming years, reaching more than
300 million affected individuals by 2040

Wong WL, et al. Global prevalence of age-related macular degeneration and disease burden
projection for 2020 and 2040: a systematic review and meta-analysis. Lancet Glob Health. 2014.
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Busted myth |

Looking at available treatments and investments, we are led to believe that
neovascular subtype is the most important form of AMD

.
- L)
F S " e [
(5 78 lv- = .-«:-\
hb'lﬂ.l. * iy ’—I.ﬂ. "._ -
B om0l "
“_ 4 r:‘!. A
;*ﬂ-.t Vai " ._"‘"H'E‘: = .
-

Dry AMD accounts for at least 85% of all AMD cases!

Li JQ, et al. Prevalence and incidence of age-related macular degeneration in Europe: a systematic
review and meta-analysis. Br J Ophthalmol. 2020.
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Busted myth Il

Intermediate AMD represents only one stage of the disease

Several intermediate AMD phenotypes exist, characterized by different risk
of progression!

Large drusen (green arrows) Large drusen (green arrows) large drusen [green arrows) Large drusen (green arrow)

Pigmentary abrormalities absent Pigmentary abnormalities absent Pigrmentary abnormalities {black arrows) | Plgmentary abnormalities (black arrow)
RPO/SDD absent RED/SDD [orange arrows ) RPD/SDD absent RPOYSDD [orange armows)

For similar features both eyes, For simllar features both eyes, Far similar features both eyes, For similar features both eyes,

S-year progression rate: 12% S-year progression rate; 29% S-year progression rate: 50% S-year progression rate: 72%

Agron E, et al. An Updated Simplified Severity Scale for Age-Related Macular Degeneration Incorporating Reticular Pseudodrusen: Age -Related Eye Disease Study Report Number 42. Ophthalmology 2024.




Busted myth Il

There are no treatments for dry AMD. We can only “wait and see”

EARLY/INTERMEDIATE
Periadic

Observation-oriented

comprehensive
ophthalmalogical
examination

Antioxidant vitamin and mineral supplements

NO YES NO

YES

Several therapeutic options

ADVANCED

AREDS 4" LEVEL
Dry AMD

UNILATERAL BILATERAL

CNV
Antioxidant vitamin and Observation-orienged
mineral supplements

TNV is undor (nmar) tha fovea CHV Is autside the foves

Typical CNV
= 50% of the
whle lesion)

Typical Chy
(= 50% af the
whole kesion)

Typical Chy
asceounts for 0% of
the total lesion

Local laser photocoagulation or
anti-WEGF drugs other treatments
similar to CNV near the fovea CNV

Anti-¥EGF drugs should be used.

Anti-VEGF
drugs should
be used

Wet AMD

PCv

Reguilar
observations

Lesion is in {near] Lesi
thie fovea

I% under
(mear} the fovea

POT+2 VEGF dirugs
Laser photocoagulation POT+anti-VEGF drug

POT or anti-VEGF drugs

are already available both for intermediate

AMD and geographic atrophy (GA)!
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Treatments for Intermediate AMD

XLIX CONGRESSO REGIONALE S.0.SI * 10-12 APRILE 2025 « GIARDININ



Treatment 1 Assumption: Lack of essential compounds

* The basis of the Mediterranean Diet (MeDi)
pyramid includes the Mediterranean A Mediterranean Diet Pyramid 5 Mediterranean Diet Adherence
lifestyle, with conviviality, daily moderate
physical activity, and balanced diet

spreads and oils
m-gm-l.::u

* The worst is the adherence to MeDi Nt e & _ w2\ oy
pyramid, the highest is the risk of onset and
progression of chronic diseases and retinal
diseases

Moderate

* Patients with AMD are known to have low
level of essential compounds for the retina

Sbai O, et al. Effect of the Mediterranean Diet (MeDi) on the Progression of Retinal Disease: A Narrative
Review. Nutrients. 2024.




Treatment 1 Solution: Nutraceuticals

* Nutraceuticals are foods (or part of a food)

that provide medical or health benefits,
including the prevention and/or treatment
of a disease

OBIETTIVO: valutare |'associazione tra modificazioni
della dieta e rischio di progressione della DMS**# |

RISULTATI:

I L b o ! 4 . DMS avanzata
'assunzione di antiossidanti e zinco riduce

il rischio di progressione della DMS verso le forme - 2 5 %
avanzate * :

Una maggiore assunzione

: dei carotenoidi Luteina DMS neovascolare*  Atrofia geografica*®
J e Zeaxantina nduce la o (o)
itamin € 500 mg* probabilita di sviluppare = 3 5 A = 5 5 A
Fr—— 273 /a0 1* DMS neovascolare » —
e atrofia geografica’®
Beta-carotens 15 mg*
’ DMS neovascolare*
ki e Una dieta ricca di acidi grassi polinsaturi o
Copper 2mg Omega-3 e di pesce ¢ associata ad una nduzione - 394
' del rischio di sviluppare DMS neovascolare ®
vitamin ¢ 500 mg* -
vitamin E 273 mg/a00 1= ~ Luteina e Zeaxantina assunte in aggiunta alla
Anc 25 mg* " formulazione AREDS priva di beta carotene DMS avanzata* DMS neovascolare*  Atrofia geografica*
, : o riducono ulteriormente il rischio di progressione 00/ - = O/ O/
Copper img 0 della DMS ¢ progi - g 3 70 e ) 2 70 m /O
Lutedn 10mg od _
* Valori percentuali di riduzione del rischio relative ottenuti - -
Jeaxanthin 2mg tramite la formula [(1-valore Odds ratio)x100]

*MATILTT SCCRDGRNE Dl DDS0 SCCovivrsd i Fhe makan Mevsiny of MOuners
O 1000 mg, vt B 80 Mg Dela-carodend 7.5 ma anc: 15 mg isdulal 7.4
SETRATAOVEL AR5 TRE AR Mgt ed Epd DNSoass 5l
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Nutraceuticals: an evolving approach

Although AREDS and AREDS2 formulations are currently the most effective, many
other molecules are under investigation:

* Citicoline and Coenzyme Q10 -> Neurodegeneration

* Omega-3 fats EPA and DHA -> Cellular damage + inflammation + angiogenesis dysregulation
* Troxerutin -> Apoptosis + inflammation + angiogenesis dysregulation

* Vitamin B12 and Folic Acid -> Hyperhomocysteinemia (Apoptosis+inﬂammation+angiogenesis dysregulation)
* Lycopene -> Inflammation + angiogenesis dysregulation

* Saffron -> Apoptosis + inflammation + angiogenesis dysregulation

* Berries -> Apoptosis + inflammation + angiogenesis dysregulation

* Many other molecules under investigation...
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Deficient social support

Do we need Nutraceuticals? P

mﬂr& function
Dy!thil Widowerhood
Older adults are vulnerable to malnutrition due to -

age-related physiological decline, reduced access to
nutritious food, money, and comorbidity

Bad emotions

Mental diseases

Meurodegenerative diseases

The overall prevalence is between 3-28%, mainly e S
associated with overall status :

~i— Adherarce i 2 bwe 4 oz, sardegs of Tshieeek
e Loy AL @R e il OF e ity wogatatibis, and < tat & 2 Snangs of AEh ik

Cumulative Incidence
=

Poor health behaviours significantly associated with
the incidence of AMD ;

1 2 a 4 L]
Follow-up Tima (years)

[ lative ncid f k I ‘to higher AMD ity (%)
Adherance to green leafy vegetables andior fish Ny T R e - By N
Year 1 Year 2 Year 3 Year 4 Year 5
. - - - High Adherance: = 2.7 sorvings'woeek of green laafy 2685 (11 0% 1% 7% 0% 1%

The degree of malnutrition correlates with the risk S S '

[Adharance o = 2.7 servingswoak of grean laafy ey N

vogatabies 245 (9) 0% % 10% T 19%

fincreasing di verity in AMD B e e TR R p e o

O C e a S S e a S e S e e Low Adberance: rd inake of green leafy vegetabias and " .
g y = i 4 02 saeviogs o feh fveak 1381 (51) 0% 2% 12% 6% 2%

Seddon JM, et al. The role of nutritional factors in transitioning between early, mid, and late stages of
age-related macular degeneration: prospective longitudinal analysis. Am J Clin Nutr. 2024.
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Treatment 2 Assumption: The importance of Lutein

*

*

Macular carotenoids are decreased in AMD patients

500 f ¥ - :
Zeaxanthin Zeaxanthin .

No.of No.of No.of No.of Favors Lutein/ | Favors No Lutein/ Normal Eye Normal Eye Early ARM AMD

Carotenoid Level

Eyes Events Eyes  Events Zeaxanthin | Zeaxanthin P Value (age ,:gf' [""RT p;’;:e"t] (n=H1) (n=0)
A= n=

Late AMD

All eyes 3451 940 3440 1000 - 0.90(0.82-0.99) .04

Large drusen OU 2688 576 2742 667 . 0.87(0.77-0.95) .04

Late AMD in 1 eye 763 364 b9 333 + 0.96(0.83-1.11) .59
Neovascular AMD

All eyes 3461 607 3440 (55 [ 0.89 (0.79-1.00) 05

Large drusen OU 2688 322 2742 407 ' 0.80(0.68-0.95) 01 d e b ﬁ f .

——muwo . Many studies support the benefit of Lutein
Central geographic atrophy 7 1

Alleyes 3451 367 3440 390 —- 0.92(0.78-1.07) .27 SuU pplementanon in AMD

Large drusen QU 2688 274 2742 301 — 0.94(0.78-1.13) 51

Late AMD in 1 eye 763 93 098 97 ——— 0.85(0.64-1.13) .27

0.4 06 08 1012141618

; Age-Related Eye Disease Study 2 (AREDS2) Research Group. JAMA Ophthalmol. 2014;132(2):142-149.
Hazard Ratio (95% CI)

_i.ill B

r.
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The effects of Lutein supplementation

* Preserve visual acuity —> VA was stable in the lutein
group and declined significantly in the placebo group

Mean VA Change (logMar)
e

Murray 1J, et al. Invest Ophthalmol Vis Sci. 2013;54(3):1781-1788. = |

Lutein Group

Correlation between change in MPOD and change in VA
after & months of lutein supplementation

* Increase macular pigments concentration —> 1
significant correlation was found between the increase ;-
in MPOD and the increase in VA : *:‘;,-f

Weigert G, et al. Invest Ophthalmol Vis Sci. 2011;52(11):8174-8178.
MPOD (% change after 6 months)

P<0.05

Is it possible to optimize Lutein supplementation?

e
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Treatment 2 Solution: Lutein Scleral lontophoresis

* During iontophoresis, lutein, in the form Bath Tube (active electrode)
of liposome aggregates, passes through : i L
the sclera and the ciliary body and | A |

reaches the peripheral retina

* Once lutein is delivered to the peripheral
retina, it diffuses through the tissue’s
components towards the macular region
(blue arrows) =&
Optic Nerve — | DN ° Retina
* Electric mobility (2.5 mA for 4 minutes)
facilitates transport of lutein toward the

m a C u |a Lombardo M, et al. J Biophotonics. 2018;11(3):10.1002/jbio.201700095

B o SRt
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Does Lutein scleral iontophoresis really work?

Average concentration of lutein measured by RRS
in eyes from treated and and control groups

* Transscleral iontophoresis was shown to be ek
effective for in-situ delivery of lutein to the retina £ " -  Controls (n=2) ﬁ
of human donor eyes E g miontophoresis (n=6)

E 1: Eye dissection and

* 40 minutes after treatment, RRS measurements ¢ . por Faman snaoe
demonstrated that lutein greatly enriched the inner “ 1o gy ; .l ﬂ,

sclera, choroid, and retina of all treated samples innerSdera  Chorokd rerpheral  Maaia e\
* Preliminary findings show that treated patients ‘ T
undergo VA and retinal sensitivity improvements - R
l ==

Deular  Lacimation Photophobla  Doutar
ltehing discoemdort

* High safety profile "piam inigne alasm e o

T T 1
Bassling 1 wesk 1 mOnh 3 months

COVA improved significantly (p=0.07) at 1 week postoperatively, and then returned toward
preoperatively value during follow-up (5 ETDORS letters).

° MUItice nter Clinical trial OngOing... The 1-mm EDTRS sector retinal thickness did not change during follow-up (from 263 pym

at the baseline to 262 pm at 3 months [p=0.52])
The patients did not complain of pain or discomfort during the treatment.
At 1 week, the patient outcome report score for tolorah |II¥ was low for all syrrtpmrns
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Treatment 3 Assumption: A stimulated cell does not die

Apoptosis and metabolic dysregulation are major pathogenic mechanisms in AMD

Retinal cells in AMD are known to have decreased intracellular and mitochondrial activities

Vascularization
P — - Oxygen Delivery Improvement of
> Inflammatory Responses

Cellular Chromophores

Absorption of Photons by
. Chromophores
Stimulated cell

Light Interaction

Neuroprotection

Enhancement of
Mitochondrial Function

Protection of Neurons

Increased ATP Production

Improved Cellular Garg D, Daigavane S. Photobiomodulation in Ophthalmology: A
Respiration

Comprehensive Review of Bench-to-Bedside Research and Clinical
Integration. Cureus. 2024.

- - =
A 3
T :
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Treatment 3 Solution: Photobiomodulation

Photobiomodulation therapy is based on delivering wavelengths of light at 590 nm (yellow),

660 nm (red) and 850 nm (NIR) " 3
L . - . - i - o
Lightsite studies I, II, Il showed clinical benefits : Es . -
£ <8,
& 35'2‘ %

T
BL M1 M4 M5 ME M3 M2 Mi3 Month 13 Timepoint

Timeframe (Months)

Table 1. Valeda PBM |
Specifications

Light Source LED

1 ‘ 590 nm 4 mW/cm? L
660nm | 65mwiem? | |
o)
aidase

850 nm 0.6 mW/cm?

. I i
' Treatment Total of 250
—_— exposure seconds/ eye

Boyer D, et al. LIGHTSITE Ill: 13-Month Efficacy and Safety Evaluation of Multiwavelength Photobiomodulation in Nonexud
(Dry) Age-Related Macular Degeneration Usmg the Lumithera Valeda nght Dellvery System Retlna 2024




Treatments for AMD GA
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The central role of Complement System in GA

plus age

Genetic
variants of
complement

Light exposure

. Antigen + antibody (IgG) + C1=
Clcomplex

components
result in
overactivation
of C3

Oxidative stress

a- a- o
C2a-b @» csia-b S
% E
Autoantibodies o
to modified C3convertase (B X o
mrbace 0 | | I i i s Elassicat pathway | 2
v v i Alternative pathway | 2
[n]
Alternative Classical Lectin Pegcetacoplan c3 w
" —
l Lampal‘izumab—'/ \ Hydrolysis Y
L GToos
. Macrophage C3a c3b l_
—.e & /L AdCAGfH
¢°°* ¥ Eculizumab /Cleavage
.26 @ Tedisolumab | .
Prnatat /@ Death of POS, . V. £
Chronic @ @ Accumulation of C3b RPE, and ' (avacincaptad pegol) 'i-/ N
inflammation +—— — induces phagocytosis —» dothelial cells
of the macula l (destruction of cells) S / C5b | C5a | C5b,Cé,C7.C8 and C?
formthe cylindrical
@ a— B MAC
"“‘—-—-_‘_‘_
- %? c7
Chronic -/ Y P AAVCAGSCD59 cs

inflammation * (& Csh
of the macula -

Cabral de Guimaraes TA, et al. Treatments for dry age-related macular degeneration: therapeutic avenues, clinical trials and future directions. Br J Ophthalmol. 2022.
: i '«"-'H- o B DG R LT




Complement inhibitors results

Antigen-binding fragment of a humanised o ) o
IgG antibodies involved in the inhibition of

: monoclonal antibody that inhibits complement i
Lampalizumab — ¥ 2 Ecghzumab =P  complement component C5.
factor D. Tedisolumab A
No significant effect on GA growth rate

No significant effect on GA growth rate
(CHROMA and SPECTRI)

b | Pegylated bicyclic peptide inhibitor of complement C3
Sgcetacopiah First and only FDA-approved treatment for GA

Pegcetacoplan showed clinically meaningful reductions in GA lesion growth from
baseline to month 24 (all nominal p-values £0.003)

PEGylated RNA aptamer designed to inhibit

DERBY OAKS
Zimura — comple.ment componeat L5, & V. el - e i Foam
: Reduction of GA growth rate has been 148, pook ¢ it poud) é

demonstrated (GATHER1/GATHER2)

1t

P00 v
GATHER®@ -
1 ([EON
FROUCDOMN
00007 W
sham,
) -=ACP 2 mg (n=725) ==Sharm [n=221) Diffgrence
s 0.3% (95% CI)
3 = 0236 _| ok ome
H-E- 0.30 Pp=0.0084
'S.E.:' 035
8o
Ei 0.20 ‘4'3%
SAE i growth rate
2 ER 4 reduction vs
o sham
g 5
e arabysiv Sebned 3¢ od ran
0 s




Other approaches: Complement inhibitors

Factor D inhibitor that blocks cleavage of

—  complement factor B into Ba and Bb in the
alternative pathway of the complement cascade.

A phase Il clinical study is currently ongoing.

Alternative
Pathway

Danicopan

Cc3
tickover
C3(H,0)Bb <i\-—c3[H 0) B*—-\—C3[H 0)
Churnidj’{ _l_
BerRPE Danico pan

C3 Tl
- l‘ ‘I
C3bBb (7—"' C3bB C3 Convertase
< hE Ba
[C3a [: C5 Convertase
Amplification Loop FB

O Opsonin
Neural Retina 4 —_
() Anaphylatoxin
3bBb3 s
Membrane Attack

Terminal
Pathway Complex (MAC)
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Other approaches: Gene therapy (ongoing trials)

JNJ-1887 (Hemera Biosciences (Waltham, Massachusetts, U.S)

* Intravitreal administration

* Aim to augment the expression of a soluble form of CD59, preventing the formation of the
MAC, which represents the final step in complement-mediated cell lysis

* Stage: Phase llb PARASOL clinical trial (NCT05811351)

GTO005 (Gyroscope/Novartis)

* Surgical administration

* Aim to improve the expression of Complement factor | (CFl), inhibiting complement-
mediated cellular apoptosis

* Stage: phase 2 HORIZON trial (recently discontinued by Novartis)
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Other approaches: Gene therapy (new proposals)

4D Molecular Therapeutics (4ADMT) (Emeryville, California, U.S)

* Intravitreal AAV-based gene therapy

* Aim to improve the expression of Complement factor H (sCFH, stabilizing complement-mediated cellular
apoptosis

* Stage: N/A

Adverum Biotechnologies (AAV-CFIl) (Redwood City, California, U.S)

* Intravitreal administration

* Aim to improve the expression of Complement factor | (CFl), inhibiting complement-mediated cellular
apoptosis

* Stage: N/A

Kriya Therapeutics (KRIYA-82) (Palo Alto, California, U.S.)

* Surgical administration

* Aim to improve the expression of fusion protein inhibiting complement C3 and C5
* Stage: N/A
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Other approaches: Neuroprotective agents

CNTF ——p Ciliary Neurotrophic Factor delivered by

encapsulated cells implanted intravitreally.
Brimonidine tartrate

No significant effect on GA growth rate

# Sham (n=23)
Brimo DDS 132 pg (n=49)
& Brimo DDS 264 ug (n=41)

(3]

E N

l

Alpha2-adrenergic receptor agonist that has been

Change From Baseline in
GA Lesion Area, mm’

established as an intraocular pressure-lowering agent. 0t

The BEACON study showed that primary efficacy

endpoint at 24 months was not met, but there was a TR

numeric trend for reduction in GA progression at 24 . i

months Compared with sham treatment WR Freeman. Brimonidine Drug Delivery System for Geographic Atrophy. An
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(3]

E N
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The BEACON study showed that primary efficacy
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Other approaches: Cells transplant

Palucorcel —_— Subretinally delivered human umbilical tissue-
derived cells.

No significant effect on GA growth rate

O p Reg e n Improvements in Visual Acuity Observed with OpRegen RPE Transplant
Cohort 4 Patients — OpRegen-Treated Eyes Compared to Lintreated Eyes

20
1 neld i

Single injection of human RPE cells
derived from an established
pluripotent cell line and transplanted
subretinally.

10

Change in number of ETDRS letters from baseline

-10

Currently being evaluated in a phase 2 SRE —rseatye " —aoutre

tria I Improvements in Visual Acuity Observed with OpRegen RPE




Are we sure we are targeting GA only?

Patient 1 Patient 2 Patient 3

ca. 1 mm?lyear ca. 2 mm?lyear ca. 5 mmilyear

Patient presented with a 7.3 mm? Patient presented with a 10.8 mm?*
unifocal lesion, which progressed mubtitocal lesion, which
at about 1 mmityear progressed at about 2 mmdyear.

mastifocal lesion with & diffugs-
trickling FAF phenatype, which
progreased st about § mmiyear.

Baseline

Fleckenstein M, et al. The Progression of Geographic Atrophy Secondary
to Age-Related Macular Degeneration. Ophthalmology. 2018.

Follow-up




Take home messages

* Dry AMD represents the most frequent phenotype

* Several intermediate AMD subtypes exist

* Many therapeutic options are already available for intermediate AMD
* Prevention is the most important therapeutic strategy

* GA AMD still represents a major therapeutic challenge

e

k. LT e - ’ s T s
s L - chbet, F -
_i-y,rﬂl | o e 1 . e R -
Wi i 1 i e T 1y g T i
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