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Overview

Learning
Objectives

this activity, the particij hould be able to:

/) Using advanced technology and algorithms to improve diagnostic accuracy and predict the course of
aeographic atrophy (GA) and define the advancing AMD ~ imaging features associated with progression — optical coherence tomography (OCT),
specifically to GA artificial intelligence (Al), and more

Summarize the prevalence of

degeneration and

Comprehend and explain the pathogenesis of GA ) o ofthe cascade and its implications in GA

Describe GA disease detection and factors influencing progression
) Review of relevant data from key ophthalmology meetings this past year

Appraise the th
as those in the pip:

targeting GA that have been explored as well
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Optometrist Presentation
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74 yo Hispanic Female
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Geographic Atrophy

@

Responsible for

Increasing incidence

20%
of all cases of legal
blindness in North

America

and preval
t0a higher life

expectancy

&

Risk factors advanced
age, race, smoking,
genetics, and diet

oy

=

One study, smoking
> 40 pack-years of
s was
associated with a 3.5-
fold higher risk for GA
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PROJECTIONS FOR AGE-RELATED MACULAR

The Burden of DEGENERATION IN 2030 AND 2050 (IN MILLIONS)

Age-Related Macular
Degeneration (AMD) ‘

' |I-_ |I.-_

Late AMD = GA + Neovascular AMD

Globally, late AMD affects'
- 2020: >11 million
- 2040: >18 million
Prevalence increases with age
From age 50: prevalence quadruples
every 10 years of age’
Geographic atrophy

+ Accounts for ~35% of late AMD and 20%
of legal blindness attributed to AMD!*

GA Currently Affects >5 Million People Worldwide
GLOBAL PREVALENCE OF GA
25%
20%
15%
10%
% 0.34% 1.30%
0% _—
6574 7584 >85
Age
Prevalence of GA
THE AGING POPULAT ESTIMATED PREVALENCE OF G
GLOBAL BURDEN OF ARE SIMILAR FOR CAUCA

23

The 10-year Risk of
Developing nAMD
and Central GA Is
Similar' to Those
at the Highest Risk
of Progressing to
Advanced AMD

[T

There Are No
FDA-Approved
Treatment
Options for GA!
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Impact of AMD on
Quality of Life
Compared to
Other Diseases

Burden of GA Disease

Data from UK EMR systems
2000- 2

10 clinical sites

016

Amon

patients both eyes GA
Loss of 6-10 letters/2 years
2nd/3rd unable to drive within 2 years o

£

One fifth becare eigible

for bind regitrtion’

Binches

Two-thids ofpatents

drve within 2 yeors'

s d drihg

Quality of Life is Affected by Dry AMD and GA

Sports. Household Chores
Less exercise Less social interactions,
Less engagement with friends unsure of a clean house

Transportation
Isolation from family
and friends
Reliance on others

Reading
Loss of reading as a hobby

=2

Personal Hygiene
Too much effort o prepare
for outing; social isolation

i)
Need for Aids

Need to carry magnifiers
at all times

27

Patient-Reported
Outcomes
THE 25-1TEM

NATIONAL
EYE INSTITL

s Ml

said they did not feel confident
ELES driving during the day 82%
. said they did not feel confident

driving at night

R

Patients with GA Experience Poor Vision-Related Quality of Life

of those with GA reported a
worsening of vision over the past year

of controls
(0R 13.55; P < .001)

Risk Factors for Advanced AMD and GA

Genetic
predisposition

Cardiovascular
Disease/BMI

29
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https://nei.nih.gov/health/maculardegen/armd_facts
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Confluent drusen & retinal pigment epithelium (RPE) BCVA is Not a Reliable Measure

alterations (depigmentation, hyperpigmentation), reticular

Ocular Risk Factors pseudodrusen (SDD)
for Advanced AMD/
GA @) Fellow eye status (GA in the fellow eye) /
OCT biomarkers for increased risk: BCVA does not correspond directly to GA lesion Alternative assessments:
- Intraretinal hypereflective foci (hRF) enlargement due to possible foveal sparing Low-luminance visual acuity (LLVA)/
 Hyporeflective drusen cores (hDC) Low luminance deficit (LLD)
Reading speed assessments
- High Central Drusen volume & Microperimetry
\ Patient-reported outcomes
Risk factors for faster GA enlargement: larger GA lesion size, BCVA often underrepresents vision loss
multifocal lesions, diffuse or banded junctional fundus

autofluorescence (FAF) patterns

[ —
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Low Luminance Reading Speed " %
The three elephants
T O Qf\&; in the cincus walked
= Y 1 very slowly
A patients have Lowluminance visus! Lowruminance deficit In one study, the Asingle sentence read
dgrifcant mpalrment ey (L) is (00 is the diference baseline low-luminance Asingle letter may by a patient likely will
in dimy it measured by placing a between regular VA and defict in visual scuity preserved foveal region || ide within parafoveal Wie o med e
environments 2.0-log unit neutral was a strong predictor atrophic areas whal was [nsids the =
density filter over the of subsequent VA loss big be
best correction for the for alllevels of baseline i b on e bl
na having the Visual acuity n 6
participant read the patients
normally luminated
£TORS chart .
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Modalities for Assessing Atrophy

Ko o o e o a1

AMD B Contocal oc,
Maticalor & 9

4 Stages * lew A
s [ e RN T ——
e || SR 0 g
e . . = p— e
B fire o T e
- -
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GA Is Most Accurately Detected, Measured, and Monitored Using Multiple Imaging
Techniquest.2

1.5 Years 5.0 Yoars

TN dors o s

Limitation of Color Photos for Atrophy Quantification

Definition of GA by color imaging:
- Sharply demarcated borders
+ Depigmentation

+ Increased visibility of choroidal vessels

CONS
- Requires good stereopsis for reliable determination of the borders
for quantification
Insufficient contrast
+ Not always practical in all patients and in the context of large trials

DOESN'T ALWAYS HAVE “CLASSIC” GEOGRAPHIC APPEARANCE

RS M

37
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What About Other Imaging Approaches to GA?

FUNDUS AUTOFLUORESCENCE

CONFOCAL WHITE LIGHT
(€idon)

FLASH WHITE LIGHT CONFOCAL 5LO (IR)
(Kowa) (Heidelberg)

[—

Limitation of Color Photos for Atrophy Quantification

- Requires good stereopsis for reliable determination of the borders
for quantification
~ Insufficient contrast

- Not always practical i all patients and in the context of large trials

DOESN'T ALWAYS HAVE “CLASSIC” GEOGRAPHIC APPEARANCE

39

GA on Blue Light FAF

GAis readily identified as large patches of decreased
autofluorescence on scanning laser ophthalmoscopy image

Enlargement of GA on FAF has been key outcome
measure in clinical trials

ONE OF THE MOST IMPORTANT APPLICATIONS
OF FAF

41
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GA on Blue Light FAF

Enlargement of
GA on FAF has
been key outcome
measure in clinical
trials
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What About OCT?

v/ MORE COMFORTABLE THAN FAF
v UBIQUITOUSLY AVAILABLE

and New Terminology for

Atrophy on OCT

Complete RPE + outer retinal atrophy
GAls a subset of this
(which excludes the region of presumptive CNV)

MUST HAVE ALL 3 of the following:
Hypertransmission of 2250 micrometers A
Zone of attenuation/disruption of RPE+/-basil lamina complex of e e M egma o

2250 micrometers. ]
Evidence of overlying photoreceptor degeneration whose features
include the outer nuclear layer thinning, external imiting membrane
loss, and ellipsoid zone (EZ)/interdigitation zone loss

CAN'T HAVE: SCROLLED RPE OR OTHER SIGNS OF RIP

43
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Identifying Atrophy on OCT

HYPERTRANSMISSION”

“OCT Projection Image”

“OCT Fundus Image”

Specificity of OCT

Although FAF and OCT -
FAF and OCT measures measures of GA are §f, »>
of atrophy on OCT highly correlated, they b s
show good agreement may not be measuring 5 F
the exact same thing
-t

(after manual correction of segmentation errors)

[T

45

Progression: Early AMD to GA

BASELINE 1 VEAR 3 YEARS

47

46

Specificity
of OCT

Is allincreased choroidal reflectivity evidence of atrophy?

Could some be “nascent” or “incipient” atrophy?
What's the threshold?

WE NEED A CONSENSUS!
Consensus on Classification of Atrophy ("meeting”)
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Progression Over Time 75 yo White Female

* Followed for intermediate AMD and Cataracts

* Has CE/IOL OU 2022 with good surgical result

* VA: 20/25 RE; 20/20 LE

* Seen 2X per year for follow up of intermediate AMD

49 50

8/11/20 9/6/22 After CE/iOL OU 20725 20/30

e s 3 weo.

51

11/15/22 Starting to notice distortion in the RE -> 20/30

March 6, 2023 still has distortion in the RE
. ——— s S - em

20/30 20/20

.
53 54
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March 6,

2023

oy ey —

March 6, 2023

F =

)

What About Prognostication? How Fast Will GA Enlarge?

* Lesion size * GAin fellow eye
« Configuration

* Reticular pseudodrusen/SDD/ thin choroid
* Junctional FAF pattern

* Junctional zone abnormalities
- E
— RPE

* Reticular =5DD
+ Associated with thin choroid
+ Faster GA progression

58

Patterns of Abnormal FAF in Eyes With GA

TRICKLING
Fastest growth!

* Larger lesions and multifocal lesions grow faster
- Why?

~ Larger perimeter

[EPPTp——

Diftuse

Progression
EXTRAFOVEAL GA LESIONS SHOW FASTER PROGRESSION THAN FOVEAL LESIONS.

GA Progression Study:

- Significantly greater progression rate of
extrafoveal (2.05 mme/y) vs foveal lesions
(1.28 mm/y) P=.0012

FAM Study:

- Progression toward the periphery 2.8-fold

faster than progression toward
the fovea:

sty

59

60
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et
The Role of Detection of early conversion Rersa Gaed OCT aattrtis

Al-Guided OCT
Imaging in GA 74) Monitoring disease activity and progression

+ Oct-based Al analysis can rellably identify and quantify PR loss

[B]) Quantification of therapeutic response * The PR condition i ey and equired topredict convrsion of .|
GA and futwre progression

Ratio PR/RPE loss as important predictor  The PRIRPE lossrato I essential and

+ Indicates disease activity and therapeutic response.

Confirmation phase 3 trials + Treatment should be performed as early as possible

+ Al-guided OCT imaging introduces a paradigm-shift in clinical
trials and real-world management of GA

Microperimetry Measures Threshold Light Sensitivity at Multiple Points Over
the Macula

DETECTS SEVERAL FUNCTIONAL DEFECTS

Conclusions. Visual field

sensitivity can be
mapped to a fundus

+ OCT: consistent results for GA growth compared with FAF

Varying stimulus
- Pegeetacoplan: reduction in EZ and RPE impairment on OCT, potentially

Measure GA intensity identifies

FPE

more sensitive monitoring tool in GA therapy functional Identify areas of relative sensitivity
progression scotomas ‘:;Eé’::f& with, || of specificareas of
with other the retina
modalities

Case Discussion 2

2007 (AGE 74), VA 20/25 OU

Retina Specialist

65 66

11



Case Discussion

2016 (Age 83),
VA 20/50 OU

2020 (Age 87),
VA 20/100-

2 ) How would you classify this patient?
") Whatis their prognosis for developing GA?
") When would you refer this patient to a retina specialist?

5) What treatments would you offer s the optometrist or
retina specialist?

3/14/23

8 Years Later in
2015 (Age 82) VA
20/50 OU

2017 (Age 84),
20/50 OU

[ T,

GA Facts

DEFINING GEOGRAPHIC ATROPHY

5% t0 5% of
Thinning and lossof || ptients with AMD
Bhotoreceptors, develop 3 cry PRSI
“etinal pgment || degenerative form
epithelium, and of AMD, of which i
choriocapillaris about 30% progress
‘o fankGA

12



Biochemical Lipids halesteol
y Phospholipids
Composition
of Drusen Matrix proteins Various collagens
(Types I, 11, IV, Vi, and others)
TIMPS and MMPs
Vitronectin
Fibronectin
Inflammatory proteins Complement
Others
OTHER PROTEIN Serum proteins Albumin
mmunoglobulins

Apolipoprotein B100, E
Amyloid beta
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Current Hypothesis

for GA i
Pathophysiology > i
M

PN

Itifactorial

Bruch's membrane

Uhl\ LI

el

Complement deposition between retinal pigment epithelium (RPE)
and '

Loss of complement regulation?
Blood-retina barrier breakdown?

Goographic
atrophy

Complement and
AMD

) It protects us from microorganisms

It constitutes our innate immunity, which is not adaptable and
does not change as we age

Activated by the adaptive immune system (through antigen

ISP —— N [P T
Complement Cascade
) The COMPLEMENT SYSTEM is first line of defense of the
immune system Complement system and AVD. R
15t lnedefeseof immunesystem ) Sy citon
Protecton rom micoorgnss . ‘ Lot e

Does not change as we 2ge
Activted by adaptve imvrune sytem o
(through antigen antbody nteraction)

ate immunity
Not adaptab

assca: antigen-antibocly
pleres

Lectin: pofysaccharides on
microorganisms

Genetic association
studies: genome-wide
association studies

(6w

IAS)

Local complement
activation in AMD

N~
antibody interaction) “S0proteins
Attermative: pthagen el
Actition s o]
Inflammation & Spontancous achation
Opsonization/phagocytcsis .,
NAC mediated yss e seceton -
proiferation
Data icating C: Dy and AMD Genetics and AMD

40 loci implicated
Account for =50% of risk
Complement components: CFH, CFI, C3, €9, C2/CFB
Variants predicted to increase activation or decrease inactivation
of complement cascade > increased inflammatory activation

. 13

i {

LA | |
|
|

MY ISJ d“i "

77

78

13
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In AMD, the Risk Alleles in CFH and ARMS2 are Independently Associated
With Complement Activation

, - CFH and ARMS2 appear to share a common pathway
in the pathogenesis of AMD
- Patients with AMD show

aaany Activation of the alternative complement pathway
. an (P=.003 vs controls)
R & Levels of complement activation components C3d,
5 B = €53, and CFB (all P<.0001 vs controls)
: e i -4 C3d/C3 ratio (P<.0001) calculated as a measure of
A C3 activation
o Conls

THE C3D/C3 RATIO IS AN ESPECIALLY STRONG MARKER FOR AMD

RRAETIDR Forse.

Data icating Ci Dysfi
in AMD Eyes

and AMD C; Al

+ Histopathologic studies of AMD eyes

- Confocal immunofluorescence microscopy:
€3 and C5 accumulation in drusen and sub-RPE space

79

Human Postmortem Macula With Advanced AMD Have Higher Levels of
Complement Pathway Proteins

[ W R

@ o © O

* Advwnced AMD (veld,

e

A ion of C I F in Plasma and Eyes of AMD Patients

81

Uidlorg ovidativestress +
Summary light, oxygen lipids,

Complement retindics,CEP hoptens)
Hypothesis in

Pathogenesis of

AMD

Emironment
{smoking,die nfecton)

\

Complement medated Continuous ow-

damage to Bruc's grade complement:
e + G medated
pression eads to OW. inflamation
» [
S e

82

Complement ) Eculizumab - CS inhibition

Inhibitors
/) LFG-316-CS inhibition

/") Lampalizumab — Factor D inhibition

14
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Complement Inhibitors

2N GeneRaTION Complement N ol

e S S T Inhibition in
—w [ e ——— T — Dry AMD \ - ]mo Fe
|| — ¢
- 5 @
[reocerncorian]
v " ] .
— Missed primary endpoint of GA growth . S

over sham

Others: IONIS F s« and AXNI720

85

C5 Activation Avacincaptad Pegol

- Csas a priming agent for inflammasome activation in RPE cells

‘ p o - Pegylated RNA aptamer
- C5a upregulates inflammasome-related genes
preg & - Potent/specificinhibitor of complement C5;
+ Inflammasome activation increases levels of IL-1B and IL-18 (both induce inhibits C5 cleavage )
RPE degeneration) « Cascade inhibition prevents formation of key
terminal fragments regardless of the initial
St sy =

- NLRP3 inflammasome, IL-18, and IL-18 are present in postmortem eyes
with geographic atrophy secondary to dry AMD
- C5b causes MAC formation

+ Lipofuscin component bisretinoid A2E prevents clearance of MAC in RPE [ e
cells, leading to accumulation and inducing mitochondrial damage and

cell death o

Inflammasome  MAC

e R, SRR

87 88

M18 Result Consistent With Primary M12 Endpoint

Avacincaptad e ona! 1€ over 12 months comared it MEAN RATE OF GROWTH IN GA AREA AS MEASURED BY SQUARE ROOT

Pegol Phase 2/3 TRANSFORMATION OVER 12 MONTHS

Study
2mg 27.4% 0072 RTINS
4mg 27.8% 0051 . a
« Generally, well tolerated - -

No drug-related AEs or inflammation

No ocular SAEs and no cases of endophthalmitis

L

15
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GATHER2
Safety Results + Avacincaptad pegol was well-tolerated after 18 months of continuous RANDOMIZATION AND TRIAL DESIGN
administration
. . Rerandomized
No reported avacincaptad pegol-related inflammation VEAR 1 do
+ The most frequently reported ocular AEs were related to the injection e 1
procedure’ Avacincaptad pegol 2 mg (N=225)
7
INCIDENCE OF STUDY EYE CNV: v e 1
GATHER2
48+ Norths Primary Endpoint Morths
Sham 3@.7%) 3(2.7%) Randomized 11| Sham (N=222) Month 12
AcP 1mg 1(4.0%) 20.7%)
AcP2me 6 (9.0%) T aLe%) Las a6 75w B ow o om o owon o on o
AcPamg 8(9.6%) 13 (15.7%)
Primary Endpoint
Mean rate of growth (slope) in geographic atrophy area from baseline to month 12 (square root transformation)
GATHER2 Results Mean Change From Baseline Analysis in GA Lesion Area’
PRIMARY ENDPOINT
25
0 —
e Difference Difference at
05 ! (ss%cl £ w1z
0.05¢ ‘s os%a:
7 0336 | (316 00%6) K 1936 | 0.405 mm
3 Pe.0064 5 (0122,0668)
E5 o> e g
L . &
2] P
H 3]
1 . &3 oifrece st e 17.3% rebucTiON
§ o 14.3% GROWTH RATE . Vs sHAM
REDUCTION VS SHAM o o)
0w p=00115"
) .
o rrmr o sdne Morthe North2
[ERRTPR - " oo v "
Benefit Across Subgroups Is Consistent Among the Pivotal GATHER1 and
GATHER?2 Studies Pegcetacoplan
[ acramg | Favors - All 3 complement pathways involve -
subgroup n | e | n | tsmean —— | ooy cleavage of C3
soine oA <a e oo “ —— o7 005 - Inhibition of C3 blocks steps in the ®
scseine GA 24 dic aree » —a 25,0288 complement cascade needed for o gl
SR et v .
seseine v \ N —— e opsonization, inflammation, and Q4 ®
saseine ) 02 9 03 J— 107 (0,025, 0.138) formation of My =
e T - ® .
i PR R — 2% @
B ey X
e et O St 0 T i " iR "

95 96
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Global Phase 3 Program
Pegcetacoplan PHASE 2 FILLY RESULTS DESIGN OF STUDIES (OAKS & DERBY)
i1 Double masked
| i =l =
safety of multiple r )
intravitreal wlruemumuf " - PRIMARY ENDPOINT AT 12 MONTHS
pegcetacoplan in patients s
with GA secondary to AMD H ¥
H e Efects:
i “eatment (sham oty and EOM END OF STUDY AT 24 MONTHS
! werepoold o i), e © o e .
recement timeteracion * Roading speed  Micropermetry (OAKSan) ~Veculr ntegrty
sacineGlesonandielowere OV | | i 5 Asssment (VAA) dovie
* Baselne GAleson strata X time.
interacton GALE EXTENSION STUDY (3 YEARS)
R N ey, et o 12 o oAb TS p—————

98

OAKS and DERBY Pegcetacoplan Safety Data®

PEGCETACOPLAN REDUCED LESION GROWTH IN PRESPECIFIED COMBINED ANALYSES
OF THE PRIMARY ENDPOINT AND IN EXTRAFOVEAL LESIONS

18 Months T 18 onts 12 Monts
—
oty gm0 spmtinso | |Momhy  2csescomimed 2casescofimed
gam tpwens99  topwens2an) | |sham it ol

- preT— ——
. 5 e
i _ (0238 pe cton) oarstpermpcion favorable safety profileat 18 months

No events of retinal vasculits o retinal vein occlusion

foreo by i

99 100

OAKS and DERBY Combined Reductions in GA Lesion Growth
Reductions in GA Lesion Growth at Month 24 Over 6-Month Periods
oaks DERBY
as as
o | Sty mictn o | it i 5
= % p=0004 H
14 (oM recuction e 2| 18K(EO reducton 3.
T P 3| piows B
£ s 25 g3
5% B g2 17% 17%
£, 2 Z:
4 s 15 B
g 1 H
toos as g
Eools ol - MONTHS 0.6 MONTHS 612 MONTHS 1218 MONTHS 18-24
5 . . .
Baselne M M2 vis w2 Bascine M6 M2 s wad [ poouos  #ean peoonr  peooot
(=207, pocied) POV (n-205) Po=200) (155, pocled) peon (n=201) Poe201) som ™
R erTcr el e e e it i P 0

101 102
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Prespecified Subgroup Analysis of GA Lesion Growth in Patients

With Nonsubfoveal (Extrafoveal) Lesions OAKS and DERBY Combined BCVA in the Study Eye Over 24 Months

DERBY 5
; 6
55 | saximarhproncton 55 | ametmontiireteton
5 | pomt 5 | pect
45 - 17%(EOM) reduction 45 26 (EOM) reduction
4 p=oio 4 | p=oong 2 % |
1 44
™
s : —— Dorconionr
2 25 P
2 2 s
15 i
1 | Peatem
as el
9 0 FEIELILELOY & S
Gosdne M6 w2 s owa hosdine. M6 w2 s b RO
(=60, pooled) PM (n=86) ‘Sham (n=73, pooled) PEOM (r=81) PM(n=72)

(=402, pooled) PEOM(0=406) o

New-Onset nAMD in Study Eye Over 24 Months®

+ HtrAl

OAKS AND DERBY

PEOM
(N=420)

BINED Other Approaches
+ Modulate choroidal blood flow

- Antioxidants (eg, metformin)
New-onset investigator-determined nAMD in study eye,

- Statins

S 51(12.2%) 28 (6.7%) 13 (3.1%) . Tetracyclines
Confirmed by reading center, N (%) - Optogenetics
Attime of investigator-reported nAMD, 100% of patients

0%
had available SD-OCT and 82% had available FA for reading. 37 (8.8%) 23 (5.5%) 11 (26%)

« Electrical stimulation
center evaluation

Reading center-determined CNV cases on protacol . " (o
specified FA, not reported as AEs by investigators,  (: o2 ow Ben

+ Allinvestigator-reported AEs are reported as new-onset nAMD in study eye regardless of reading center confirmation
 Patients who developed nAMD continued treatment with study drug and rece
discretion of the investigator

n-label anti-VEGF therapy at the

i

105 106

Summary of - Most drugs in development are designed for m(r:vv(rea\ administration
+ Several therapeutic avenues to reduce the rate of disease progression

Current and Future are being investigated, such as:

Treatment

Landscape

Thank you!

Drugs with antioxidative properties
Inhibitors of the complement cascade Questions?
Visual cycle inhbitors

Regulators of MAC formation

Gene therapy

107 108
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