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* Intro to AMD
* AMD staging/classification
* Retinal multimodal imaging technologies
« Utility of multimodal imaging in AMD
* Nonexudative
* Drusen subtypes
* GA
* High risk biomarkers for progression to
advanced AMD
* Neovascular & exudative AMD

* Home monitoring strategies to detect early
conversion

AGE-RELATED MACULAR DEGENERATION

= Of all AMD, approx. 80% nonexudative/20% exudative
- Neovascular exudative AMD accounts for 90% of severe central VA loss

EARLY DETECTION AND PROMPT TREATMENT OF EXUDATIVE AMD IS
CRITICAL TO MAXIMIZE VISUAL OUTCOMES!!!

Age of end-stage AMD according to smoking status Older age -
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AGE RELATED MACULAR DEGENERATION

* Leading cause of blindness in the developed world in persons >50yo
- Characterized by drusen, RPE abnormalities, geographic atrophy (GA),
choroidal neovascularization (CNV)
* Prevalence of AMD is expected to I to 22 million by the year 2050
« # of cases of advanced AMD is expected to I from 1.7 million in 2010 to
3.8 million in 2050

RISK FACTORS FOR AMD

Ed
Caucasian

Genotype/family HX of AMD
* ARMS2/HTRAL
* CFH

Smoking

* Most sig modifiable risk factor for AMD
(odds ratios = 2.35-3.12 current vs never)

HTN &Heart Disease

High BMI/Obesity - (mild assoc)
Hypercholesterolemia (high dietary cholesterol
intake esp saturated fats and cholesterol

Diet low in omega 3, vitamins/minerals,
carotenoids, antioxidants
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AMD STAGING/CLASSIFICATION INTERMEDIATE NON-EXUDATIVE AMD
AREDS category 3 Either:
At least one large drusen Pigmentary abnormalities
(2125 pm, ~ width of retinal Extensive medium-sized drusen (Beckman Committee
vein at disc margin) (220 soft; 265 hard) Classificotic GA
No AMD Early AMD Intermediate AMD
(AREDS category 1) ( 2) (AREDS category 3)
= No drusen or only a « Few (<20) medium- Etther:
few small (s 63 pm) sized (63 pm - 125 - Atleast 1 large druse (= 125 um) g
drusen pm) drusen * Extensive medum-sized drusen 5
{220 soft or 265 hard) "‘4, 1 A oy . 0l
:‘W”"m:mm Risk for conversion to advanced AMD is ~ 18% within 5 years
200 of e oveatconer b el image!!! & intentionally look for neo AND GA
persons 250yo are considered Monitor more frequently (~3 to 6 months), home self-screening (amsler/Foresee home),
s e OTC AREDS 2 supplements, edu on diet & behavior modifications
7 8
AMD STAGING/CLASSIFICATION GEOGRAPHIC ATROPHY (GA)

Advanced AMD (AREDS category 4): 2 forms N T c,??/}/q,:‘ _—
NS 72 T 1

2) Neovascularization

1) Central GA

Non-exudative Exudative

= Advanced/late form of dry AMD

= Irreversible atrophy of the RPE, photoreceptors &
choriocapillaris (in the absence of neovascularization)
~ Atrophy = tissue loss/attenuation

= Affects > 8 million worldwide (~20% of ppl with AMD)
= Accounts for 10-20% of legal blindness from AMD

arwa of GA I the AREDE: AREDS meort rumber X6, Arch Ophthcinal 2000
Grou. Progression of GA 'n ARMO: AREDAS Raport 436 Opethaimaigy 2018

Active Inactive

Among pts that already have neovascular
AMD in one eye, the risk for neo in the
fellow non-exudative eye is ~ 42% at 5 yrs!!!

9

RISK FACTORS FOR GA EXPANSION S s resent 4 Basctine (aptan Motor lott 1

FASTER PROGRESSION!!!

Central

Monofocal 60 s~

50 /_ﬁ Little benefit of AREDS

supplements on GA
/ development/expansion (but
30 Vaumd do | risk of exudative

| J conversion in eyes with
—
10 |
T
0 1 2 3 4 5

intermediate stage AMD!)
Years after randomization

GA enlargement is “RELENTLESS and often results in rapid central vision loss!”

In eyes with incident non-central GA, 4-year risk of central involvement was 57%.
In the original AREDs study, the median time from any GA diagnosis to foveal involvement was 2.5 yrs
o s . b Rt e H ot 200

12

E i L

Development of central GA (%)
8

| AREDS2 Raport 416: Prograsion of GA in ARMO
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OCT RETINAL ANATOMY En-Face ANALYSIS

PR myeloid zone 7’

PR elipsold zone/"‘.

PR outer sagments / ’
Interdigitation zone/COST /

RPE/bruch’s membrane complex

An en face image represents a slab of several retinal layers compressed into a 2D plane

CT ANGIOGRAPHY OCT En-Face ANALYSIS (Sub-RPE Slab) - GA

AKA 2D f choroidal hyper-transmission!
Outer Retina Choriocapillaris (ORCC) map of choroidal hyper-transmission

Baseline

GA area enlarges over time

Distance to center of fovea

FUNDUS AUTOFLUORESCENCE (FAF) UTILITY OF IMAGING IN AMD

Color Fundus Photography (CFP)/ophthalmoscopy

OCTA
- DETECTING HEMORRHAGE!
- Detecting and morphologically characterizing

ocT CNVMs

- Detect new or recurrent neovascular disease - Detecting/monitoring nonexudative CNVMs

e i
activity (esp fluidl) - Determining whether PED is vascularized

Guides anti-VEGF therapy
Subclassification of CNVM types FAF
4 Identify and monitor progression of GA
Impending RPE — Drusen subclassification - Monitoring GA area
daﬂ% 9 IR Identify high risk biomarkers for progression to " .
Advancing zones < advanced AMD - Predicting GA expansion
of degeneration the RPE and/or

Lipofuscin i ¢ - photoreceptors Near Infrared Reflectance (NIR)

= Detection of early GA

= Visualization of reticular pseudodrusen/subretinal
drusenoid deposits (SDDs)
deposition . * Blockage - Detection and monitoring of GA
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CASE IN POINT

20/25 20/30*

OCT CLASSIFICATION OF DRUSEN — PROGNOSTIC VALUE

Reticular Pseudodrusen (RPD)/Subretinal Drusenoid Deposits (SDDs)

ﬁ“:;i’] Other examples.........
5w

¥
3

THE COMBINATION OF SOFT DRUSEN
AND RPD/SDDs POSES THE GREATEST
RISK FOR EXUDATIVE CONVERSION!!!

Low £ ot 3L Nncvascadarization in Falow Dye of Usi
Accoring  Dbfarect Druses Types. An J Op!

xtaral Necvascitar AMD.
N —]

Right Eve

= BASELINE 4 YEARS
: 3 \\.‘_3\\:' l. ..,v
BASELINE |80 . < e v 48

(BCVAS OD: 20/257,

; } |
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(BCVAs 20/30 OD/OD
now S/P CE)
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Sub-RPE hyperreflective column:
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OCT BIOMARKERS PREDICTING PROGRESSION Sub RPE Slab & Trend Analysis

Intraretinal Hyperreflective Foci

GA area enlarges over time

s Time of center involvement (Distance from fovea = Omm)
X

5 12 YEAR FU FUNDUS AUTOFLUORESCENCE (FAF)

PROGNOSTIC VALUE OF GA PHENOTYPIC FAF PATTERNS GA IMAGING - FUNDUS AUTOFLUORESCENCE (FAF)

"’""’“‘"" Rapid o ONE OF THE PRIMARY METHODS USED TO DETECT & MONITOR GA LESIONS
No sbnormslity (0.38 men?/yr) Banded (1.81 mm/yr) (SUPERIOR FOR EARLY GA DETECTION COMPARED TO CFP)!!!
— -

1 FAF adjacent directly to margin of GA in an
almost continuous ring shape \/

Focal (0.81 mm?/yr) H -
Single or individual small spots of 1 FAF | FAF 3t the margin and elsewhere
adjacent directly to margin of GA . N

Diffuse (1.77 mm?/yr)

GA progression per year for the

pooled data groups . - - g
s GA = well-demarcated hypoflourescent or dark areas

The GAIN Study. Am J Ophthaimol. 2015;160: 345- 5.
Holz FG, et a (FAM-Study Group). Progressioe of GA and impact of FAF patterns is ASMD. Am J Ophthalmol. 2007 Mar;143(3):463-72.




GA IMAGING: NEAR-INFRARED (NIR) REFLECTANCE

Near-Infrared Reflectance

M. Plau et al. Green-Light Autofluceescence Verses Comibined Blus-Light Autofluceescence and NIR imaging in GA Secondary 1o AMD. IOVS 2017

Geographic Atrophy Features on OCT

Zone of RPE loss/attenuation & overlying
PR degeneration 2 250pm in diameter

Homogenous choroidal hyper-transmission

OCT BIOMARKERS PREDICTING GA DEVELOPMENT

= Subsidence of inner nuclear layer (INL) and outer
ﬁé ;‘
o 57

plexiform layer (OPL) 9
= External limiting membrane (ELM) descent M
= ELM and/or photoreceptor ellipsoid zone (EZ) loss \ ;‘
- Hyporeflective wedges A 2
! L
- Intraretinal hyperreflective foci F . 4

o
\ -
= Drusen with hyporeflective cores " n }‘
= Refractile drusen & hyperreflective crystalline )
deposits

- Drusenoid pigment epithelial detachment (PED)
collapse

HIGH RISK OCT FEATURES THAT PREDISPOSE TO
FUTURE GA DEVELOPMENT

Jaffe GI, et al. Imaging Features Asscciated with Progression 10 GA in ARMD: Clasdification of Atrophy Mesting Report 5. Ophthaimol Retina. 2021
Angelica Ly, et al. Deveiopieg prognastic biomarkers in istermediate ARMD: their cinical use in predicting progression. Cin Exp Optom 2018
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OCT generated near-infrared reflectance imaging (NIR) =
reticular pseudodrusen, monitor GA progression

cRORA
Complete RPE & Outer
Retinal Atrophy
'S

Incomplete RPE & Outer
Retinal Atrophy

Intraretinal hyperreflective




Contemporary AMD Care Utilizing
Multimodal Imaging - Dr. Majcher

Newly Approved Complement Inhibition Therapy for GA

Avacincaptad Pegol Pegcetacoplan
(IZERVAY®) (SYFOVRE®)

Approved Aug 2023 FDA Approval Approved Feb 2023

C5

GA secondary to AMD/2mg intravitreal injection  FDA Indication/ GA secondary to AMD/15mg intravitreal
monthly for up to 12 months Dosing injection every 25-60 days (monthly or EOM)

@‘ cs MOA/Target a
§"  Gather 1 & Gather 2 Clinical Trials OAKS & DERBY

Only non-center point involving GA in part Key differences in GA lesions with (~65%) and without subfoveal
within 1500 pm from the foveal center included study design involvement included

Pts with CNV in fellow eye excluded CNV in the fellow eye was not exclusionary

’m TRl i y ] Inclusion criteria in all trials: - BCVA 20/320 or better, no neo or exudation in study eye
OCT generated near-infrared reflectance imaging (NIR) = - Total GA area between 2.5 - 17.5 mm? (1 - 7 disc areas) via FAF
reticular pseudodrusen, monitor GA progression Primary endpoint: Change in total GA lesion area on FAF

38

Case: 81yo female — complaining of progressive decrease in vision OS > OD

Those most likely to benefit:

- Extrafoveal GA esp those
demonstrating progression over time
(or with surrounding FAF
hyperautoFL) or those with central
involving GA in the fellow eye
Pts motivated to undergo intravitreal
injection at least every other month
Pts that have enough life left to live
to experience a benefit from
treatment

IF YOU HAVE DOCUMENTATION OF PROGRESSION
SEND IT TO THE RETINAL SPECIALIST WHEN YOU REFER

Disclaimer® These are my own personal opinions/thoughts

Enface OCT (sub-RPE Slab) OD: 1 yr apart
2022

Which patients with GA should you NOT refer?

Those unlikely to benefit: ‘,

Neovascular/exudative AMD or 4
hx of anti-VEGF treatment in the o
affected eye? (fellow eye OK) 3

g ‘4
Disciform macular scars &.‘?" ) ¢

Extensive central-involving GA g
with poor acuity

Stable GA lesions (no

surrounding FAF hyperautoFL)

RPE atrophy from other cause

(POHS, AOFVD, IRD, etc.)

Presence of other confounding

disease limiting BCVA (end stage
glaucoma, etc.

area enlarges over time

Gets closer to the center of the fovea
(Distance from fovea in mm)

Dischimer* These are my own personal opinions/thoughts




PATIENT EDUCATION

* GA is progressive and irreversible

« Set realistic expectations: Treatment slows
progression, does not halt GA enlargement

* Vision will continue to get worse even with tx

= Administered via INTRAVITREAL INJECTION
monthly or every other month

= Chronic therapy
* Importance of If-screening for

IT’S THE LITTLE THINGS THAT MATTER MOST

CASE 2

*  69yo male
* CC: No visual complaints (DM exam)

* OcHx:

* Cataracts OU

*  Med Hx:

= HTN, Type 2 DM, chol

* Vision: BCVAs @dist

= 0S20/20

Contemporary AMD Care Utilizing
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IT’S THE LITTLE THINGS THAT MATTER MOST

%8 .\ What stage/classification AMD?
i/ Plan?

IT’S THE LITTLE THINGS THAT MATTER MOST

OCTA before & after 3 bevacizumab injections OS
Baseline S/P bevacizumab
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Today’s Exam OD
20/40

Case 3 - Hx of Anti-VEGF Injections OS Only

93yo — Hx of anti-VEGF OS only, VA OD 20/25 & OS 20/50

0 < What stage/classification AMD?
L Plan?

Case 3 — Hx of Anti-VEGF Injections OS Only TYPES OF CHOROIDAL NEOVASCULARIZATION IN AMD
Tpel  Type2 Type3

WHAT STAGE AMD OD?

@& A Exudative & Neovascular AMD Features
\

A\ Exudative AMD OCT Features
\ FLUID AT ANY LEVEL (intraretinal subRPE)

Hemorrhage

EARLY DETECTION AND PROMPT TREATMENT OF EXUDATION IS CRITICAL TO MAXIMIZE VISUAL OUTCOMES!!! EARLY DETECTION AND PROMPT TREATMENT OF EXUDATION IS CRITICAL TO MAXIMIZE VISUAL OUTCOMES!!!
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Subtypes of RPE Detachments (PEDs)

drusenoid
OCTA 6mm ORCC

Large subretinal feeder vessels 4

Subretinal CNVM complex

@ ) Subtypes of RPE Detachments (PEDs) @ ) Subtypes of RPE Detachments (PEDs)
drusenoid
: \ '

with non-homogenous (or non-
uniform) variable internal reflectivity!

USING OCTA TO CONFIRM THAT DRUSENOID PED IS AVASCULAR!

[ 3mm OCTA Outer Retina Choriocapillaris ]

The Many Faces of Neovascular
AMD via OCTA!

10
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DON'T WAKE THE SLEEPING DRAGON DON’T WAKE THE SLEEPING DRAGON

« CC: , no visual complaints *  Med Hx:
«  OcHx: * HTN, Type 2DM
, taking AREDS 2 * Never smoker
= Cataract NS 1+ OU * Vision: BCVAs @dist
* 0D 20/20

DON’T WAKE THE SLEEPING DRAGON DON’T WAKE THE SLEEPING DRAGON

OCT Angiography 6mm Macula OD

Outer Retina
llari:

Sub RPE Choriocapillaris

VR

DON’T WAKE THE SLEEPING DRAGON DON’T WAKE THE SLEEPING DRAGON

Last exam 1 year ago Present exam OCT Angiography 3mm Macula OS

Outer Retina
Choriocapillaris (ORCC) Choriocapillari

* 0OS Non-exudative but
neovascular AMD
= Amsler, FU in 3 months

11
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DON’T WAKE THE SLEEPING DRAGON DON’T WAKE THE SLEEPING DRAGON

No shows 3 month FU appt, (no complaints and stable VA) OCT Angiography 3mm Outer Retina Choriocapillaris OS

Baseline 6 Month FU (6mm)
¥ T .

Baseline 6 Month FU

OS EXUDATIVE AMD!!!! Refer to retina for anti-VEGF

NONEXUDATIVE CNV NONEXUDATIVE CNV
Prognosis
1. Well-defined neovascular complex via OCTA = Rate of future exudation, eyes with nonexudative CNV vs eyes without nonexudative CNV
2. No signs of exudation via ophthalmoscopy * Bailey SARVO 2017. 60% vs 4% (S months)
such as exudate or blood * De Oliveira Dias J Ophthal 2018. 21% vs 4% (12 months)

- 15x greater risk of exudation after detection of nonexudative CNV

w

No fluid via structural OCT

2 i .| ; . No leakage with IVFA -
ﬁ - : i EYES WITH

»

Present in approx. 10% of high risk AMD eyes S b J NONEXUDATIVE CNV
(intermediate AMD, exudative fellow eye) ARE AT HIGH RISK FOR

EXUDATIVE
CONVERSION!

e

Camneval A, ot al OCTA: A Useful Tool for Diagnasis of Treatment-
Naive Quisicant CONV. Am | Ophth. 2016

Bailey S et al Early detection of CNV with OCTA. ARVO 2017,
t al. Natural History of Subdinical Neovascularizati
dative ARMO Using SS-OCTA. Ophthalmol 2018

f,‘.

OrC, et a. incidence of Vascdarived Drusen in Now-Exudative ARMD
i DO da0 200
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AMD HOME MONITORING SYSTEMS
ForeseeHOME

AMD HOME MONITORING SYSTEMS
ForeseeHOME

Why was it developed? Who should use it?

= AMD is the leading cause of blindness in the developed world in persons >50yo Q = Patients with intermediate nonexudative AMD in at
= Neo accounts for 90% of severe central VA loss from AMD N least one eye

- Early detection and prompt treatment of neo improves the visual outcomes = BCVA 20/60 or better (stable vision and fixation)
= Need for home monitoring between routine office visits to detect early conversion - Covered by Medicare and some private insurances

from intermediate nonexudative to neovascular AMD
What is the test like?
= Pt dicks where a wave or bump appears in a dotted line
- Takes ™3 min per eye
= Daily testing recommended

What is it?
- FDAapp home p ial hy i (PHP)
that augments in-office exams
- Detects and characterizes central and paracentral
metamorphopsia
= Only available by physician order

How is early conversion detected?
- Each test result is c d to a normative

= The Notal Vision Monitoring Center- provides pt training, and the pt's personal baseline (+] @ o
¢ e re &c with prescribing - Clinician is alerted if sig change ]
eyecare provider

71 72
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AMD HOME MONITORING SYSTEMS

. e —
ForeseeH®OME et it
AMD M t Prograrr

DOES RESEARCH SUPPORT ITS USE? ;{»2 008

AREDS 2 HOME Study §§

= Foresee Home identified 64% of converters
= Functional vision (220/40) at conversion was maintained in 94% of
patients using Foresee Home vs 62% without

I, 2%
ALOFT Study (Analysis of the Long-term visual Qutcomes of foreseeHome
Remote Jelemonitoring)
- Large retrospective review of clinical data from 2010 to 2020 (3,334 eyes) Home OCT device in development
= 52% of conversions detected by system alert
= Median acuity measures of converters at:

- Baseline 20/30

= Initial conversion 20/39

= Final follow-up 20/32 - - ,
= 82% of eyes that converted had functional vision (220/40) at final follow up J

Chew EY, et al. Randomized Trial of the Foreseshome Device for Early Detection of RARMD. Homse Study Repert N
Ho AC, ot aL. Resi-Wodid Performance ofa Sul-Oparsted Hom Monitoring Sysem for irly Detaction of rARMD. J Gl Med 2021,

Farcer
'

jusber 1. Contem Clia Trials 2014.

AMD MOBILE MONITORING SYSTEMS
myVisionTrack (mVT®) app

= Smartphone and tablet-based app
= Based on shape discrimination hyperacuity testing = 2different app versions:

= Monitors progression of DME and AMD 1. AlleyeOne: for those at increased risk of retinal
= Prescription required disease

. Clmklm is alerted if scgr-ﬂnm change in test results 2. Alleye: for those with existing retinal disease

Alleye app

, 1 [\ + test result received an

intravitreal injection

= Register as a provider online
(https://alleye.io/provider)

MaculaTester app

= Electronic version of the Amsler grid

= Record areas of distortion by touching scrzen

= Does NOT £ detect pi or
with doctor

= Can set up reminder notifications

Mathai M, et al. Analysis of the Long-tem - The ALOFT study. Reting 2022.

— (AMD & DME)

O = Assesses vernier acuity using an alignment task

O o - Instudies, 52-66% of the pts ~  ——————————
“ who came to the dlinicbcofa | © m—

v
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N

Taﬁe 'Hame Memye

Be familiar with features suggestive of exudative AMD (blood,
fluid, PED, etc)

OCT/OCTA allows for earlier detection of neovascularization and

exudation in AMD = Earlier treatment = Vision preservation!!!

OCTA is the only method of detecting and monitoring growth of
non-exudative CNV membranes

Look (with FAF & OCT) and refer patients with GA that may
benefit from newly approved therapies

Recognize OCT biomarkers for conversion from intermediate
nonexudative AMD to advanced AMD

74

Thank You!

Majcher@nsuok.edu
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