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Which is better 1 or 22

What is Age Related Macular
Degeneration?

> . composed of acellular, polymorphous material, is considered
the of early AMD"

» “...the accumulation of photo-oxidized debris within and under the RPE is
considered the initiating cause of AMD.s The debris found within the RPE
cells includes a yellow-brownish pigment granule called lipofuscin—a
lipid-containing residue from lysosomal digestion with autofluorescent
properties"”

Rixon, Andrew OD, Richard Trevino OD, Roya Attar OD. "Arm Yourself for Dry AMD."

Review of Optometry. January 2017
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What is Age Related Macular
egeneration?

» Age-Related Macular Degeneration (AMD) is the
. The Centers for Disease Control and

Prevention estimate that have AMD and another 7.3
million are at substantial risk for vision loss from AMD.

» This eye disease occurs when there are changes to the macula, a small
portion of the retina that is located on the inside back layer of the eye.
AMD is a loss of central vision that can occur in two forms:

ision-problem

conditions/macular-degeneration

What is Age Related Macular
Degeneratione

» "AMDis a disorder affecting the macula. It is characterized
by the presence of specific clinical findings including drusen and RPE
changes as early features with

ski, Jack J., and Brad Bowling. Clinical Ophthalmology: a Systematic Appro:

2012
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What is Age Related Macular What is Age Related Macular
Degeneration?e Degeneratione

© is i i » As currently used, the term AMD is likely to have different causes leading to a

i kThﬂer‘e ': 0“ presem_ el 1t Bt " f ,_;r}wc\ud‘\_ng | final comrr!on pathway. More de?a!\(ec:{ p%enoiype informlbﬁon will%e &
both initial diagnosis o.nd staging, of the AMD phenotype for either clinical necessary for most research purposes. Because of this, as noted above, this
or research purposes.’ discussion is limited to the phenotype of AMD that is widely recognized as

-Ferris et al; Beckman Initiative for Macular Research Classification Sﬁ%@g.ﬁﬁiﬂ 21'25‘&2";)‘,"#&3%%%‘?2 me%UA%SS #S'l?é’ﬁg?ﬁgg%gg feeiics

Committee characteristics also are limjted to those that can be identified by common
ophthalmology office equipment, including an ophthaimoscope and a slit
lamp with accessory lenses, to enhance its widespread applicability around
the world. Although this proposed classification system is intended for

Ferris FL, Wilkinson CP, Bird A, et al. Clinical Classification of Age-related A 5 e 2

: A QA4 are important to

MaculaiBegeneiaicniCRNRIREEIRREIRI0 (1):644:651 refine and expand the phenotypes of both early and late stages ofFAMD
and there, c[_? efforfs underway fo validate their usage in a more
sophisticated classification system

-Ferris et al.

What is Age Related Macular
Degeneration?

» AMDisa disease
that leads to loss of central vision through death of photoreceptors.

What is Age Related Macular
Degeneratione
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What is Age Related Macular Technology We Will Cover
Degeneration?

Fundus evaluation

Fluorescein angiography

» You can't test positive for AMD Optical coherence tomography

Fundus autofluorescence
OCT-angiography

Dark adaptation

Home monitoring (ForeseeHome System)

> How do you know you have it2
How do you know you don't have something else?
How do you know if it's exudative or non-exudative?
How do you know who is most likely to suffer vision loss from advanced AMD?
How do we make a difference in the visual outcomes of our AMD patien
All modalities show unique aspects of AMD
Pros/Cons

» Multimodal imaging and visual function testing paints a more complete
Multimodal imaging tells more complete story

picture
Staying up fo date is crucial as knowledge of the disease
continues to expand

The Fundus Examination ARMD Classification in AREDS |

Table 1. AMD ENgbebty Caegorien

AAMA Ophthakmology | Orlginalinvestigation 1288 eyes from 644 people
Prevalence of Undiagnosed Age-Related + Maan age of 69.4 )
Macular Degenerationin Primary Eye Care )

David C. Neely, MO; Kevin 1 Bray. MD: Carre E. Hsingh, MPH; Mark E. Clark,BS;
Gerald McGuwin X, PhO, Cynthia Owsley, PHD

* 36% male

* 64% female

AREDS Report 17: 9 step AMD Age Related Macular
Degeneration
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Management

Fluorescein Angiography

What ¢
» Presence or absence of fluorescein dye

> Hyper-fluore

£

Classic CNV
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1 minute

Occult CNV

’\‘?A

10 minutes

Iminute™ > 3 minutes 10 minutes

Optical Coherence Tomography Drusen Size

Small Drusen : <63 microns
Intermediate Drusen : 63-125 microns
Large Drusen : >125 microns

Drusen Volume

» 1.31 risk of progression to NAMD (for each 0.1 mms of drusen volume
increase)

Folgar, F.A.; Yuan, E.L; Sevilla, M.B.; o : Chew, E.Y.; Toth, C.A
pectral-domain optical coherence ton dy, G. druse
epithelium ab al thinnir ume predi

O nhthalmalnay 9014 193 29-50 a21




Reticular Pseudodrusen

RPD references
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Reticular Pseudodrusen

Reticular pseudodrusen drusen

RPD and Cardiovascular Disease

Otero-Marquez O, Ala ns, Subretinal druseno
ent high-ri a a MJ Open Ophth

Choroidal Neovascularization



20/400

1 mos post Tx

Drusen Regression

Spaide RF. Outer retinal afrophy after regression of subretinal drusenoid
deposits as a newly recognized form of late age related macular
degeneration. Retina. 2013;33(9):1800-8.

Yehoshua Z, Wang F, Rosenfeld PJ, et al. Natural history of drusen
morphology in age related macular degeneration using spectral
domain optical coherence tomography. Ophthalmology.
2011;118(12):2434-41.

Schlantz FG, Baumann B, Kundi M, et al. Drusen volume development
over time and its relevance to the course of age-related macular
degeneration. Br J Ophthalmol. April 4, 2016.

Folgar FA, Yuan EL, Sevilla MB, et al. Drusen volume and retfinal pigment
epithelium abnormal thinning volume predict 2-year progression of age-
related macular degeneration. Ophthalmology. 2016;123(1):39-50.

Drusen Internal Reflectivity

s with RPE atrophy..., low-reflective drusen, high-reflective drusen, drusen with cores,
and focal high reflectivity above drusen were significantly more prevalent than in eyes without RPE
afrophy...”

Leuschen JN, domain op tomography characteristics of infermediate
age-related macul 0

Drusen Regression

2010 to 2017

sen Ultrastructure

Shar
Convex, concave

Homogeneity
Homoger
Non-hom
cores
Non-homogeneous without

rastructure Imagi tral Domain Op
mography in Age-related Macular Degeneration. Ophthalimology. 2008;115(11).

Drusen Cores

en Substructures
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OCT and Geographic Atrophy

Pigment Migration
“Hyper-reflective foci”

Conical Debris

on and inn

What is
geographic
atrophy?

Classification of
Afrophy Meefing

R

Complete RPE and Quter Refinal l
Afrophy

Definition for Atrophy
ion of Atrophy Report 3. O,
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Incomplete RPE and Outer Refinal

of attenuation or disruption of the RPE, with or without persi ot
laminar deposits (BLamD), and
(3) evider rlying photol
(INL) and outer
thinning of the ou r (ONL), disruption of the
disintegrity of the ellip e (EZ), and when these criteria do not m

The term iRORA should not be used in the presence of an RPE t Corroboratin
and NIR ot required as they are not always evident
nsus Definifion for Atrophy jated with Age-Related Mo
8. doi:10.1016/].0phtha.2017.09.028

5.2 risk of progression to central GA

. Ayton, L. JK: Lueci, LM.; He H ymer, RH. Optical coher- ence fom

hanges preceding he ment of cusen-associated alrophy in age-relc Jar degenerafion. Ophthalmology 2014, 12

on of Pegcetacoplan With Progression of

GeOgrOphiC ATrOphy Retinal Pi ithelium and Outer

Retinal Atrophy in Age-Related Macular
Degeneration

A Post Hoc Analysis of the FILLY Randomized Clinical
Trial

2 randomized clin
41) or every other month (n
n from iRORA to complete RPE and outer retina atrophy w
an monthly or every other month vs sham, after excludir
AMD or had missing data.”

Case example

Pigment Mottling GeogfashieIaBREY
onths later: my vision is getting worsel! Straight lines look wavy
Large Drusen ot psso B 6 months later: my vision is getting worsell Straight lines look wavy

P

Lafge Drdsen

Abnormalinternal r
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Aug 2010

Type 1 CNV

OCT and CNV

Type 2 CNV l
AN
=) 7
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ion Il
ST CNV Conversion: 2.5 weeks later

CNV Conversion: Patient reports l

CNV Conversion: 6 mos follow up

Early Detection of CNV

Can OCT detect an issue before the patient perceives a problem?
Can OCT detect an issue before you perceive a problem?

20/200

11



1/16/23

Distribution of fluid: CNV response l Distribution of fluid: CNV response l

Monitoring CNV Treatment Monitoring CNV Treatment

12
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Anti-VEGF Does Not Treat AMD
s 7~

Don’t Forget the Choroid

Choroidal Thickness Choroidal Thickness

Chronic CSR

Intermediate AMD
With large drusen

Intermediate AMD
with RPD

Thin Choroid = AMD? Downfalls of OCT2

C a thinning
atrophy -

13



Fundus autofluorescence

What does FAF tell use2
Geographic atrophy

g prog
Patient Education
Reticular Pseudodrusen

Extent/pattern of RPE disruption and lipofuscin accumulation
Ruling out masqueradors

GA Progression

Patient Education

--Still 20/30

2012

Early Detection of Geographic Atrophy l
N

&

FAF: Putting it all together

Reticular Pseudodrusen

1/16/23
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Reficular Pseudodrusen/Geographic FAF of drusen
Atrophy

» What do drusen look like on FAF22

l FAF Drusen

FAF of Drusen?@

FAF in AMD FAF in AMD

15



FAF in AMD

FAF: Masquerader?

FAF: Putting it all together l

FAF. Masquerader?

FAF: Masquerader?

FAF: Putting it all together

1/16/23
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OCT-A

» What does OCT-A fell us22
» How does this differ from FA2

» What new classifications, insights, obstacles will this technology
bring us2
» Exudative vs. non-exudative CNV
» Subclinical CNV

» Segmenta tors, projection artifacts, distorted anatomy
racy of technology

t or not to fr

refe

Avascular Region OCTA

No CNV present on OCTA

Subclinical CNV

Q. Garcia JMB, et al. Natural History of Sul

xudative Age-Relate:
018:125(

25

Macular De

-266

erat
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OCTA example

» 75 year old white male
rer the last year OD
0/70 OD, 20/30 OS

OCTA of avascula

What do you do with this2?

1
=

mentation a < C treatment: instrument

tation

18



OCT-A Artifacts

Dark Adaptation

% sensitivity and specificity in detecting AMD

2014;55:142;

» Ability fo detect AMD 3 years before clinical findings are present
A Lanning B. &

He Sees You When Your Testing....

et e i D0 e

1/16/23

Dark Adaptation

» What does dark adaptation tell us2
> A test of visual FUNCTION
> Reallife
» What new insights does this bring usg
> Redu inal function be i
> Worsening dark tation with worsenin
» Patients with RPD have worse dark adaptation
» Patients have multiple diseases
> AMD + Cafaracts
patient..."but doc, | can't see!
» What obstacles existe
» Delayed dark adaptation is not exclusive to AMD
s this change my patient management?

At Home Vision Monitoring

» What does this tell us2

ing d

» FDA approved (for
usin r-acuity to

> Benefits 94%
» The big: i ion remains conversion to wet AMD ’

nto wet AMD.

jon = better visual outcome:

» Earlier detection than Amsler grid

» What obstacles exist? p
» Patient buy in
» "Do I really need something like this at the stage | am in2

ler SB, et al; AREDS2-HOME Study Research Group. Randomized trial of a home e

Chew EY,CI
iy detection of choroidal neovascularization home monitoring of the Eye (HOME) study.

monitoring system for
Ophthalmology. 2014;121(2):535-544.

COVID Delays in AMD Monogemen’rl

New retina
specialist patients
pandemic has
od a significant
gap in care.
intermediate dry
AMD patient volume

remains a

19
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Why Does Early Detection Mattere Conversion Can Happen at Any Time

Unknown duration of symptoms/iof
symptoms
Poor VA at initiation of treatment

Bhagey J. Bates RA. National survey chnique of infravitreal fiamcinolone injection in the United Kin

6702232

Case Example 1 Rehculor Pseudod usen

» 81 YOWM
» 20/20 OD, OS

RPD references

0 NM, Smifh RT, Sohrab MA, Letien v, Souied EH, A prospective study of
lor macular disease. Ophihalmology. 2011:118(8}:1615-1625
relly S, et al. As c afrophy
lar pseudodrusen in eyes with d elate
o5T Ophihalmol Vis Sci. 201 5:54(12) 73627363
ka AV, Pumriega NM, et ol Reficular macular disear
Graphic Giophy in age related maculo
62

r RP, WU Z, Luu CD, et al. Reficular pseudodiru:
atrophy in fellow eyes of individugis with uniateral choroidai n
Ophindimology. 20141 52-1256.

20



1/16/23

» PT72YOWF  Aug 2020
» BCVA 20/30 OD, 20/20 OS

AREDS rt18

Case Example 3

» GS73YOWM Aug 2021
» BCVA 20/25 OD, 20/20 OS

Mar

> ALERT!!

> Aug 2022

21
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Trend Scoee

Drusen Regression

» Spaide RF. Outer retinal atrophy after regression of subretinal drusenoid [
deposits as a newly recognized form of late age related macular L —
degeneration. Retina. 2013;33(2):1800-8.

Tost Score

Yehoshua Z, Wang F, Rosenfeld PJ, et al. Natural history of drusen

morphology in age related macular degeneration using spectral mn il =TT TN 11| 1]}
domain optical coherence tomography. Ophthalmology. . - - )
2011:118(12):2434-41. "?_-—
Schlantz FG, Baumann B, Kundi M, et al. Drusen volume development : r 3 T e—
over fime and ifs relevance fo the course of age-related macular I t : t

degeneration. Br J Ophthalmol. April 4, 2016.

Folgar FA, Yuan EL, Sevilla MB, et al. Drusen volume and retinal pigment
epifhelium abnormal thinning volume predict 2-year progression of age-
related macular degeneration. Ophthalmology. 2016;123(1):39-50.

AMD Managements on the Horizon

Final Case Example

CASE 1: 70 year old white male: 20/20 OU

-
o
0 points: 0.5% five year risk of conversion to advanced AMD -

“You just have a little AMD" i

- ez
Pt

22
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3 years later

| Disciform scar How could we have known<222

Fundus Autofluorescence

References

Could we have done something different?

"Your detailed pictures show that you are at a higher risk
of vision loss from your macular degeneration”

“While your vision is 20/20, your visual FUNCTION is
ALREADY being affected by this disease”

"l am going to prescribe you a device to monitor your
vision at home daily”

23
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