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Symptoms of impaired visual function in AMD can
include

Parafoveal scotom as
Dark spots or blind spots in the visual field

Macular degeneration 
can affect and impair 
our patient daily living

Difficulty reading
May only be able to see parts of words with a decrease in
reading rate

Im paired facial recognition
Parafoveal scotomas may result in difficulty recognizing
familiar faces

Reduced dark adaptation and contrast sensitivity
Having trouble seeing in dim light and at night, including
difficulty with driving
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Overview

This study focused on learning whether natural or chemical causes are more likely to cause 

cell mutation.

Dry AMD Geographic 
Atrophy Neovascular AMD 

Scientific findings 4
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AMD Staging and Referral

AMD, age-related macular degeneration; AREDS, Age-Related Eye Disease Study

1. Flaxel CJ et al. Ophthalmology. 2020;127(1):1-65. 2. Chew EY et al. JAMA Ophthalmol. 
2014;132(3):272-277.

Early AMD1

•Medium drusen 
(>63 μm, 

•≤125 μm) 
•No AMD 
pigmentary 
abnormalities

Intermediate 
AMD1

•1 large drusen 
(>125 μm) and/or

•Numerous medium-
sized drusen and/or

•AMD pigmentary 
abnormalities

Advanced AMD

Geographic Atrophy1

53.9%

10-y risk of progression 

for highest risk category
(AREDS sim ple scale)2

nAMD1

47.6%

10-y risk of progression 

for highest risk category
(AREDS sim ple scale)2

REFERRAL 
REQUIRED
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Risks

• G e n et i c s
• Parents
• Siblings Higher risk

• S m o k in g

• Ch ro n ic  Vas c u l a r  d i s e as e
• Diabetes Mellitus

Scientific findings 6
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FDA-Cleared Digital Retina Home Monitoring Tools1

AMD, age-related macular degeneration; IVT, intravitreal; VA, visual acuity
1. Balaskas K et al. Eye (Lond). 2023;1-13. 2. Mathai M et al. Ophthalmol Retina. 2022;S2468-6530(22)00193-2. 3. ForeseeHome. Accessed 5/15/23. 
https://foreseehome.com/about-foreseehome. 4. Bruckner J et al. Ophthalmol Ther. 2019;8(3):461-476. 5. OdySight Care. Accessed 5/15/23. https://odysightcare.app/. 6. Korot E 
et al. JAMA Ophthalmol. 2021;140(2):153-160. 7. NIHR. Accessed 5/15/23. www.moorfieldsbrc.nihr.ac.uk/news/home-vision-monitor-smartphone-app. 8. Islam M et al. BMJ 
Health Care Inform. 2021;28(1):e100310 9. Alleye. Accessed 5/15/23. https://alleye.io/.
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ForeseeHome
• Detects conversion from dry AMD to 

nAMD early
• Data from each daily test sent to 

monitoring center, then to doctor

OdySight Care
• App for home VA testing in patients with 

retinal disease
• Alerts notify physicians and patients 

when significant change in VA detected

Home Vision Monitor
• Smartphone app that monitors vision in 

patients with neovascular retinal 
diseases

Alleye
• Smartphone app enabling early 

detection of worsening pathology or 
need for IVT in patients with 
neovascular retinal diseases
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N=3334 eyes with dry 
AMD monitored with 
FSH1

• Mean duration: 3.1 y
• Mean weekly use: 5.2

285 converted to nAMD 
during monitoring, 
treated with anti-VEGF1

FSH Home Monitoring: Earlier nAMD 
Detection, Better Long-Term VA

FSH, ForeseeHome; IRIS, Intelligent Research in Sight; SOC, standard of care; VEGF, vascular endothelial growth factor
1. Mathai M et al. Ophthalmol Retina. 2022;6(10):922-929. 2. Ho AC et al. Ophthalmic Surg Lasers Imaging Retina. 2020;51:633-639.
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A t con ver sio n A t fi nal  fo ll ow- u p

FSH-Monitored Eyes That Converted to 
nAMD With ≥20/40 Vision1

Only 34% of patients using SOC (office visits, Amsler grid) 
have functional vision (VA ≥20/40) when conversion to 

nAMD is detected, according to IRIS Registry data.2
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D i a g n o s t i c  
T e s t i n g

Scientific findings 9
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DRSS highly imperfect measure
No UWF fundus photos

• Detects 50% more H/MAs than ETDRS photos
• 12% change in DRSS

No FA

No UWF FA
• Detects 3-5x more MAs than UWF photos

No OCT

No OCT-a

Silva PS et al. Hemorrhage and/or Microaneurysm Severity and Count in Ultrawide Field Images and Early Treatment Diabetic Retinopathy Study Photography. Ophthalmology 

2017;124(7):970-6.
Silva PS et al. Br J Ophthalmol. 2020 Dec;104(12):1762-1767.
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Evolution of (Structural) OCT

Huang D, Swanson EA, Lin CP, et al. Optical coherence tomography. Science 
1991;254(5035):1178-81.

11

Evolution of OCT
1991  - 1996 2001 2006

2014 2015 2019

200720122013

Zeiss

Optovue

Heidelberg

Topcon

Optopol

Canon

Huvitz

Nidek

Optos

Courtesy of Kevin Langton
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OCTA improving rapidly
3x3 mm superficial and deep plexus 

(2016)

15 x 9 mm 200kHz SS OCTa 

(2019)

Novais E, Baumal C. The Clinical Utility of OCT Angiography. Review of Ophthalmology, Jan 2017.
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Tip: Use the 3x3 mm scan pattern to look for CNV; 
use the 6x6 mm or 8x8 mm scans for DR and RVO 
patients

New Cirrus 

6000 has an 
“HD” feature 
that gives 3x3 
resolution on 
the 6x6 scan
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95YOA wF Dry AMD advance 
atrophic subfoveal involvement
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Dry AMD

NAT U R AL C HE MI C AL

• I n h e r i te d :  J o in t  m u ta t i o n  v i a  
n a tu ra l  s e l e c t i o n

• Ac q u i re d :  Ch ro m o s o m a l  
m u ta t i o n

• R a d ia t i o n  e x p o s u re

• D ru g  t re a tm e n ts

• I n du s t r i a l  tox i n s

Scientific findings 17
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70-Y-Old White Man With AMD

Images courtesy of Cecelia Koetting, OD, FAAO, DipABO
18
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Interactive Polling Question
Is referral to a retina specialist warranted?

a. Yes

b. No

c. I am unsure

19

19

77-Y-Old Black Woman With AMD

Images courtesy of Cecelia Koetting, OD, FAAO, DipABO
20
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Question
Is referral to a retina specialist warranted?

a. Yes

b. No

c. I am unsure

21
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79-Y-Old White Woman With AMD

Image courtesy of Cecelia Koetting, OD, FAAO, DipABO
22
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Interactive Polling Question
Is referral to a retina specialist warranted?

a. Yes

b. No

c. I am unsure

23
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90-Y-Old White Woman

Images courtesy of Cecelia Koetting, OD, FAAO, DipABO
24
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Interactive Polling Question
Is referral to a retina specialist warranted?

a. Yes

b. No

c. I am unsure

25

25

OD, right eye; OS, left eye

Images courtesy of Cecelia Koetting, OD, FAAO, DipABO
26

70-Y-Old Hispanic Woman

26

Interactive Polling Question
Is referral to a retina specialist warranted?

a. Yes

b. No

c. I am unsure

27

27

Optometrist’s 
assessment:

• Stage 4 dry AMD OU

Retina specialist’s 
assessment:

• nAMD with active CNV OD

Macular Raster

ART, automatic real-time tracking; CNV, choroidal neovascularization; IR, 
infrared; OCT, optical coherence tomography; OU, both eyes
Images courtesy of Cecelia Koetting, OD, FAAO, DipABO

28
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Dry AMD Treatment

Scientific findings 29
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Lifestyle and Nutritional Interventions May Help 
Delay AMD Progression

Visual rehabilitation Cessation of sm oking
Visual training was shown to improve fixation stability,
reading speed, and visual acuity in patients with GA1

Quitting smoking reduces AMD risk5

Low-vision aids Diet
Low vision aids such as spectacles and magnifiers may
enhance near visual clarity for patients with AMD2

A Mediterranean diet has been associated
with a decreased rate of AMD progression6

Supplem entation Exercise
AREDS formula supplementation may slow AMD progression
in certain high-risk patients3,4

Physical activity has been linked to reduced
AMD progression7

AMD, age-related macular degeneration; AREDS, Age-Related Eye Disease Study; GA, geographic atrophy.
1. Ramírez Estudillo et al. Int J Retina Vitreous. 2017;3:21. 2. Gopalakrishnan et al. Indian J Ophthalmol. 2020;68(5):886-889. 3. Bandello et al. F1000Res. 2017;6:245. 4.
Sacconi et al. Ophthalmol Ther. 2017;6(1):69-77. 5. Velilla et al. J Ophthalmol. 2013;2013:895147. 6. Agrón et al. Ophthalmol Retina. 2022 Apr 4;S2468-6530. 7. Seddon et al.
Arch Ophthalmol. 2003;121(6):785-792. 44

30

A R E D S  2

Scientific findings 31
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Risk of Progression

10-20% of Dry AMD patients will develop 
neovascular AMD

Scientific findings 32
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American Academy 
of Ophthalmology 
March 2021

Continued analysis of the 

AREDS 1 & 2 cohorts

14,000+ eyes

Scientific findings 33
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Hazard Ratio of Each Nutrient  in RED
Protective Associations in BLUE

Protective associations 

• AREDS 2 ingredients

• Vitamin B’s

• Omega 3’s 

This graph showed overall AMD progression – both central 

geographic atrophy and/or neovascular AMD
34

34

Omega 3 and AMD

AREDS 30  REPORT

published in 2009

Scientific findings 35
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Follow up 
Study 2017

• Correlation only applied to the period before 2002, 
when trans fats were m ore com m on in packaged and 

processed foods like m ayonnaise, baked goods, cake 
frostings etc. 

• 2002 was that the Institute of M edicine declared that 
there was “no safe level of trans fatty acids and people 

should eat as little of them  as possible.” 

• Following this, and in response to public awareness 
about the health risks, food com panies quickly m oved to 
elim inate trans fats, rem oving partially hydrogenated oils 
in particular 

• Som e foods continued to contain them  until the FDA 
effectively banned partially hydrogenated oils in 2015.

36
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Omega 3 EPA/DHA and Dry AMD

Scientific findings 37

•  Multi-center, prospective cohort 
study examining risk factors for 
cardiovascular disease

• Plasma levels of Omega 3’s measured               
(not just dietary intake questionnaire) 

• Fundus photographs assessed for 
AMD using standard grading protocol.

• Association between higher plasma 
DHA and DHA + EPA levels and reduced 
risk for early AMD

• 40-50% lower risk of early AMD
• Higher levels of EPA alone were not 

associated with lower AMD risk

37

Omega-3s and Maintaining Macular 
Health- 2008

Be careful with 
ALA in 

supplements!!!
(like flaxseed oil)

*Wu J, Cho E, Giovannucci EL, et al. Dietary 
intake of α-linolenic acid and risk of age-related 
macular degeneration. Am J Clin Nutr. 
2017;105(6):1483-1492

38

Geographic Atrophy

NAT U R AL C HE MI C AL

• I n h e r i te d :  J o in t  m u ta t i o n  v i a  
n a tu ra l  s e l e c t i o n

• Ac q u i re d :  Ch ro m o s o m a l  
m u ta t i o n

• R a d ia t i o n  e x p o s u re

• D ru g  t re a tm e n ts

• I n du s t r i a l  tox i n s

Scientific findings 39
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Geographic Atrophy Is an Advanced Form of Age-Related
Macular Degeneration

• Globally, AMD is among the
leading causes of blindness
in adults aged ≥50 years1 ~973,000

people in the United States
have GA in ≥1 eye4

GA affects more than

5 million• GA is a progressive,
advanced form of dry AMD
characterized by loss of the
RPE, photoreceptors, and
choriocapillaris leading to
significant, irreversible loss
of visual function2

people worldwide2,3

4×
After age 50, prevalence

GA accounts forof GA approximately

quadruples 20% of all legal
blindness

attributed to AMD6,7every 10 years5

AMD, age-related macular degeneration; GA, geographic atrophy; RPE, retinal pigment epithelium.
1. GBD 2019 Blindness and Vision Impairment Collaborators; Vision Loss Expert Group of the Global Burden of Disease Study. Lancet Glob Health. 2021;9(2):e144-e160.
2. Fleckenstein et al. Ophthalmology. 2018;125(3):369-390. 3. Wong et al Lancet Glob Health. 2014;2(2):e106-e116. 4. Friedman et al. Arch Ophthalmol. 2004;122(4):564-572.
5. Rudnicka et al. Ophthalmology. 2012;119:571-580. 6. Biarnés et al. Optom Vis Sci. 2011;88(7):881-889. 7. Ferris et al. Arch Ophthalmol. 1984;102:1640-1642. 8

High risk GA patients have a 54% 10 year risk of progression 

40
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Vision Loss in GA Can Progress Quickly and Can Have
Profound Impacts

Retrospective cohort analysis of a 10-center EM R database across
the UK in patients aged ≥50 years with bilateral GA

67%
progressed to  vision loss that

left them  ineligible  to  drive,
w ith a m edian tim e

100

80

60

40

20

0

40%
lost ≥10  letters in the  worse-
seeing eye, w ith a m edian
tim e to progression of 2.4

yearsa

to progression of 1.6 yearsb

16%
progressed to  blindness in
the  better-seeing eye, w ith

a m edian tim e to
progression of 6.2 yearsa

264/1693 349/523 679/1693n/N

Blindness Loss of driving Loss of ≥10 ETDRS letters
aOf patients with bilateral GA who had VA follow-up and who did not meet the UK definition of blindness at baseline. bOf patients who had VA follow-up and a level of VA in their
better-seeing eye that would have placed them in a category of eligible to drive at baseline.EMR, electronic medical record; ETDRS, Early Treatment Diabetic Retinopathy Study; GA, geographic atrophy; VA, visual acuity.
Chakravarthy et al. Ophthalmology. 2018;125(6):842-849. 11
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The Etiology of GA Involves a Complex Interplay Between
Age, Environmental Factors, and Genetics

DEMOGRAPHIC AND
ENVIRONMENTAL FACTORS GENETIC FACTORS

Variants in genes including CFH, C3, and
ARMS2/HTRA1 have been associated

with GA and may contribute to1,7

Age1,2

Genetics
account forSmoking1-4

~70%
Drusen formation

Oxidation of phospholipids

Immune response

Inflammation

Diet5

High alcohol intake6

High body mass index2,3

Comorbidities2,3

of the  risk of
AM D 3,4

AMD, age-related macular degeneration; GA, geographic atrophy.
1. Heesterbeek et al. Ophthalmic Physiol Opt. 2020;40(2):140-170. 2. Chakravarthy et al. BMC Ophthalmol. 2010;10:31. 3. Ersoy et al. Invest Ophthalmol Vis Sci.
2014;55(3):1842-1847. 4. Seddon et al. Arch Ophthalmol. 2005;123(3):321-327. 5. Sobrin and Seddon. Prog Retin Eye Res. 2014;40:1-15. 6. Adams MKM et al. Am J Epidemiol.
2012;176:289-298. 7. Boyer et al. Retina. 2017;37(5):819-835. 12
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Damage Caused By Intrinsic and Extrinsic Stressors
Results in Drusen Formation

Early or Intermediate AMDHealthy Retina
• With aging, the RPE is

exposed to oxidative stress
caused by retinal metabolic
demands, photo-oxidation, and
environmental stressors

• Damage caused by these
stressors can accumulate,
resulting in formation of
extracellular drusen

Fo rm atio n  o f
ex tra c e llu la r

d ru se n

RPE, retinal pigment epithelium.
Boyer et al. Retina. 2017;37(5):819-835.Image reprinted by permission from Springer Nature Customer Service Centre GmbH: Springer Nature, Nature Reviews Immunology, Immunology of Age-related Macular
Degeneration, Ambati et al. © 2013. 13
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Cumulative Retinal Damage Can Trigger Inflammation
and Lead to Widespread Retinal Atrophy

Early or Intermediate AMD GA
• Excessive drusen accumulation

may trigger inflammation via
multiple pathways (eg, the
complement cascade), leading to
photoreceptor, RPE, and
choriocapillaris cell death1,2

Re t in a l
atro p hy• Loss of photoreceptors, RPE, and

choriocapillaris results in sharply
defined atrophic lesions,
characteristic of GA1

GA, geographic atrophy; RPE, retinal pigment epithelium.
1. Boyer et al. Retina. 2017;37(5):819-835. 2. van Lookeren Campagne
et al. Immunobiology. 2016;221(6):733-739. 3. Fleckenstein et al.
Ophthalmology. 2018;125(3):369-390.
Image reprinted by permission from Springer Nature Customer Service
Centre GmbH: Springer Nature, Nature Reviews Immunology,
Immunology of Age-related Macular Degeneration, Ambati et al. © 2013. 14
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GA Is Characterized by Atrophic Lesions Resulting From the
Loss of RPE, Photoreceptors, and Underlying Choriocapillaris

The clinical course of AMD includes 3 stages

GA: 53.9%3,a

Neovascular
disease: 47.6%3,a

Early AM D Interm ediate AM D Advanced AM D
C o m b in at io n  o f  m u ltip le  sm a ll

d ru se n , fe w  in te rm e d iate  d ru se n
(6 3 -1 2 4  μ m ),  o r  R P E  a b n o rm a lit ie s1,2

Extensive  interm ediate (6 3 -1 2 4  μ m )
or at least 1  large drusen (≥125  μm )

M ay present as GA  or neovascular disease.
GA  is characterized by atrophic lesions

resulting from  the loss of RPE, photoreceptors,
and underlying choriocapillaris1,2

aRe p re se nts  1 0 -ye a r  r isk  o f  p ro g re ss io n  fo r  th e  h ig h e st  r isk  cate go ry  (A R E D S  s im p le  sca le )3

AMD, age-related macular degeneration; AREDS, Age-related Eye Disease Study; GA, geographic atrophy; RPE, retinal pigment epithelium.
1. Ambati et al. Nat Rev Immunol. 2013;13(6):438-451. 2. Fleckenstein et al. Ophthalmology. 2018;125(3):369-390. 3. Chew et al. JAMA Ophthalmol. 2014;132(3):272-277.

45

Atrophic Lesion Growth Is Associated With Progressive,
Irreversible Vision Loss

Even though centra l v isual acu ity  is  largely  preserved until atrophy encroaches on
the fovea, functional vision continues to decline as lesions grow 1

Some loss of peripheral,
low light vision

Loss of peripheral,
low light vision

Loss of peripheral, low light vision;
patches of central vision loss

Loss of
central vision

Median* of 2.5 years from first appearance to foveal GA, with extrafoveal lesions
progressing faster than foveal lesions1-3

*n=181 of 4757 AREDS participants
1. Boyer et al. Retina. 2017;37(5):819-835. 2. Lindblad et al. Arch Ophthalmol. 2009;127(9):1168-1174. 3. Fleckenstein et al. Ophthalmology. 2018;125(3):369-390. 16
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BCVA Over Time May Not Fully Capture GA Progression

BCVA  is poorly correlated  to  lesion  size. Functional vision  declines as lesions grow 1,2

Visit 1
2.71 mm2

BCVA = 73

Visit 9 (1 year)
4.82 mm2

Visit 11 (18 months)
6.18 mm2

BCVA = 60 BCVA = 60

GA progression
BCVA, best-corrected visual acuity; GA, geographic atrophy.
1. Sunness et al. Ophthalmology. 1997;104(10):1677-1691. Sunness et al. Ophthalmology. 2007;114(2):271-277. 17
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Diagnostic Testing and Progression

48

48
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Color fundus photography can define GA lesions;
however, it cannot visualize m any lesionColor Fundus Photography

Shows GA Lesions as
Clearly Demarcated Areas
of Hypopigmentation

characteristics associated with progression1

Healthy GA

What to look for

• Visible  choroidal vasculature1

• Areas of hypopigm entation  with
sharply dem arcated  borders1

W hile atrophy encroaches on the foveal center,
visual deficits m ay becom e m ore pronounced2GA, geographic atrophy.

1. Fleckenstein et al. Ophthalmology. 2018;125(3):369-390. 2.
Boyer et al. Retina. 2017;37(5):819-835.Healthy fundus image from Häggström, Mikael (2014). "Medical
gallery of Mikael Häggström 2014". WikiJournal of Medicine. 21
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OCT is em erging as a preferred
im aging m odality to assess features

of lesions in GA1

By Optical Coherence
Tomography, GA Lesions
Can Be Identified by Loss
of Outer Retinal Layers

Healthy

What to look for
GALesions are  identified  by

• Loss of RPE and  photoreceptor layers1,2

• External lim iting m em brane  absence1,2

• Increase  in  choroidal hypertransm ission1,2

GA, geographic atrophy; OCT, optical coherence tomography; RPE,
retinal pigment epithelium.1. Fleckenstein et al. Ophthalmology. 2018;125(3):369-390. 2.
Sadda et al. Ophthalmology. 2018;125(4):537-548.
Healthy OCT image from Emmerson Badaró et. al. "Spectral-
Domain Optical Coherence Tomography for Macular Edema," The
Scientific World Journal. 22

50

Several Features on OCT Can Predict AMD Progression
Predictive signs detectable on OCT Predictive signs of Geographic Atrophy (GA)

R eticu la r p se u d o d ru se n 1

• D ru se n o id  d e p o sits  lo cate d  a b o ve  th e  R P E

• M ay  re p re se n t  a  risk  fa cto r  fo r  th e  d e ve lo p m e n t  o f  la te  A M D

S u b s id e n c e  “ s in k in g ”  o f  I N L  a n d  O P L 1

• R e t in a  l a y e rs  a p p e a r  t o  s in k  t o w a r d s  t h e  R P E  in  t h e  a r e a  o f
o u t e r  a t ro p h y  –  a p p e a r  a s  a  h y p o r e f le c t iv e  w e d g e

• A  f in d in g  a t  h ig h  r is k  t o  p ro g r e s s  t o  G A

H y p e r r e f l e t i v e  F o c i 1

• A p p e a r  a s  d is c r e t e  w e l l - c i rc u m s c r ib e d ,  p u n c t a t e  le s io n s  e q u a l  o r
g r e a t e r  in  r e f le c t iv i t y  t h a n  R P E

• C a n  in d ic a t e  h ig h e r  p ro g r e s s io n  f ro m  e a r ly  t o  a d v a n c e d  G A

AMD, age-related macular degeneration; OCT, optical coherence tomography; RPE, retinal pigment epithelium; INL, inner nuclear layer; OPL, outer plexiform
layer. 1. Jaffe et al.Ophthalmology Retina 2021;1-13
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Several Features on OCT Can Predict AMD Progression
Predictive signs detectable on OCT Predictive signs of Geographic Atrophy (GA)

R eticu la r p se u d o d ru se n 1

• D ru se n o id  d e p o sits  lo cate d  a b o ve  th e  R P E

• M ay  re p re se n t  a  risk  fa cto r  fo r  th e  d e ve lo p m e n t  o f  la te  A M D

S u b s id e n c e  “ s in k in g ”  o f  I N L  a n d  O P L 1

• R e t in a  l a y e rs  a p p e a r  t o  s in k  t o w a r d s  t h e  R P E  in  t h e  a r e a  o f
o u t e r  a t ro p h y  –  a p p e a r  a s  a  h y p o r e f le c t iv e  w e d g e

• A  f in d in g  a t  h ig h  r i s k  t o  p ro g r e s s  t o  G A

H y p e r r e f l e t i v e  F o c i 1

• A p p e a r  a s  d is c r e t e  w e l l - c i rc u m s c r ib e d ,  p u n c t a t e  le s io n s  e q u a l  o r
g r e a t e r  in  r e f le c t iv i t y  t h a n  R P E

• C a n  in d ic a t e  h ig h e r  p ro g r e s s io n  f ro m  e a r ly  t o  a d v a n c e d  G A

H y p o r e f le c t iv e  w e d g e

AMD, age-related macular degeneration; OCT, optical coherence tomography; RPE, retinal pigment epithelium; INL, inner nuclear layer; OPL, outer plexiform
layer. 1. Jaffe et al. Ophthalmology Retina 2021;1-13
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Several Features on OCT Can Predict AMD Progression
Predictive signs detectable on OCT Predictive signs of Geographic Atrophy (GA)

R eticu la r p se u d o d ru se n 1

• D ru se n o id  d e p o sits  lo cate d  a b o ve  th e  R P E

• M ay  re p re se n t  a  risk  fa cto r  fo r  th e  d e ve lo p m e n t  o f  la te  A M D

S u b s id e n c e  “ s in k in g ”  o f  I N L  a n d  O P L 1

• R e t in a  l a y e rs  a p p e a r  t o  s in k  t o w a r d s  t h e  R P E  in  t h e  a r e a  o f
o u t e r  a t ro p h y  –  a p p e a r  a s  a  h y p o r e f le c t iv e  w e d g e

• A  f in d in g  a t  h ig h  r i s k  t o  p ro g r e s s  t o  G A

H y p e r r e f l e t i v e  F o c i 1

• A p p e a r  a s  d is c r e t e  w e l l - c i rc u m s c r ib e d ,  p u n c t a t e  le s io n s  e q u a l  o r
g r e a t e r  in  r e f le c t iv i t y  t h a n  R P E

• C a n  in d ic a t e  h ig h e r  p ro g r e s s io n  f ro m  e a r ly  t o  a d v a n c e d  G A

H y p e r r e f le c t iv e  F o c i

AMD, age-related macular degeneration; OCT, optical coherence tomography; RPE, retinal pigment epithelium; INL, inner nuclear layer; OPL, outer plexiform
layer. 1. Jaffe et al. Ophthalmology Retina 2021;1-13
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Near-infrared reflectance (NIR)

• Non-invasive, contactless imaging modality that
provides high-quality fundus images which are
often acquired simultaneously with SD-OCT

• The images of drusen/pigmentary changes and
areas of GA typically appear hyperreflective
compared to surrounding retinal structures

• More comfortable for patients as compared to the
bright flash of fundus photography or the intense
blue light of FAF1

• A benefit of NIR over many other imaging
modalities is minimal light scattering through a
hazy media1

1. Dolz-Marco et al; Ophthalmol. Vis. Sci. 2016;57(14):6440-6446. doi: https://doi.org/10.1167/iovs.16-20265. 26
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Patients with GA can develop Neovascularization
DLS in Geographic Atrophy (GA)

Double-layer sign (DLS)1

•  Corresponds to  a separation between the  RPE  and BM  due  to  low-lying
irregular RPE  detachm ent with sub-RPE  reflective  m aterial

•  DLS can predict type  1  M NV  in eyes with nonexudative  AM D

Choroidal neovascularization (CNV)2,3

•  Type  1  (sub-RPE), type  2  (above  the  RPE, subretinal), type  3  (retinal
angiom atous proliferation)

•  GA  and CNV  can occur sim ultaneously in the  sam e  eye

•  CNV  in the  fellow  eye  m ay predict developm ent of CNV  in GA

In a retrospective analysis of the IRIS
registry (n=69,441), up to 22% of patients

with GA with a follow-up of at least 2 years
developed eAMD in the same eye4

AMD, age-related macular degeneration; BM, Bruch’s membrane; MNV, macular neovascularization; OCT, optical coherence tomography; RPE, retinal pigment epithelium. 1.Shi et el.
Ophthalmol Retina. 2019;3(3):211-219. 2. Regatieri et al. Ophthalmic Surg Lasers Imaging. 2011;42(suppl 0):S56-S66. 3. Kaszubski et al. Ophthalmic Res. 2016;55(4):185-193. 4. Khan et al.
Investigative Ophthalmology & Visual Science. June 2021, Vol.62, 166.
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Patients with GA can develop Neovascularization

Types of CNV4
Double-layer sign (DLS)1

•  Corresponds to  a separation between the  RPE  and BM  due  to  low-lying
irregular RPE  detachm ent with sub-RPE  reflective  m aterial

Type 1 CNV

•  DLS can predict type  1  M NV  in eyes with nonexudative  AM D

Choroidal neovascularization (CNV)2,3

•  Type  1  (sub-RPE), type  2  (above  the  RPE, subretinal), type  3  (retinal
angiom atous proliferation) Type 2 CNV

Type 3 CNV

•  GA  and CNV  can occur sim ultaneously in the  sam e  eye

•  CNV  in the  fellow  eye  m ay predict developm ent of CNV  in GA

In a retrospective analysis of the IRIS
registry (n=69,411), up to 22% of patients

with GA with a follow-up of at least 2 years
developed eAMD in the same eye5

AMD, age-related macular degeneration; BM, Bruch’s membrane; GA, geographic atrophy; MNV, macular neovascularization; OCT, optical coherence tomography; RPE, retinal pigment
epithelium. 1.Shi et el. Ophthalmol Retina. 2019;3(3):211-219. 2. Regatieri et al. Ophthalmic Surg Lasers Imaging. 2011;42(suppl 0):S56-S66. 3. Kaszubski et al. Ophthalmic Res.
2016;55(4):185-193. 4. Yeo et al. J Clin Med. 2019;8(9):1272. 5. Khan et al. Investigative Ophthalmology & Visual Science. June 2021, Vol.62, 166.

28
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FAF is the prim ary im aging m odality used to
assess lesion size and progression in GA 1FAF Shows Characteristic

Hypoautofluorescence
Corresponding To
GA Lesions

Healthy Geographic atrophy

What to look for

• Depigm ented, hypoautofluorescent
regions corresponding to  RPE atrophy1,2

• Abnorm al hyperautofluorescence
surrounding the  atrophic regions

representing areas of ongoing RPE cell
dysfunction2

FAF, fundus autofluorescence; GA, geographic atrophy; RPE,
retinal pigment epithelium.
1. Fleckenstein et al. Ophthalmology. 2018;125(3):369-390. 2. Yung
et al. Int J Retina Vitreous. 2016;2:12.
Healthy FAF image from Yung et al. Int J Retina Vitreous. 2016 Apr
8;2:12. Geographic atrophy FAF image courtesy of Nancy
Holekamp, MD, Pepose Vision Institute. 29
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Several Risk Factors Identifiable on FAF Can Predict a
Greater GA Progression Rate

Factors associated with increased GA progression rate

• Larger baseline lesion size1,2

• Multifocality3,4

Affected • Abnormal FAF pattern: banded, diffuse FAF
phenotypes2 unifocaleye

• Nonfoveal location and progression toward periphery;
extrafoveal GA lesions progress faster than foveal
lesions4,5

Fellow
eye

• Bilateral GA3,5,6

• Higher progression rate in fellow eye5

multifocal

FAF, fundus autofluorescence; GA, geographic atrophy.
1. Sunness et al. Ophthalmology. 2007;114:271-277. 2. Holz et al. Am J Ophthalmol. 2007;143(3):463-472. 3. Wang and Ying. Ophthalmic Res. 2021;64(2):205-215. 4. Steinle et al. Am J
Ophthalmol. 2021;227:116-124. 5. Fleckenstein et al. Ophthalmology. 2018;125(3):369-390. 6. Lindblad et al. Arch Ophthalmol. 2009;127(9):1168-1174. 30
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Several Risk Factors Identifiable on FAF Can Predict a
Greater GA Progression Rate

Factors associated with increased GA progression rate

• Larger baseline lesion size1,2

• Multifocality3,4

Affected • Abnormal FAF pattern: banded, diffuse FAF
phenotypes2eye

• Nonfoveal location and progression toward periphery;
extrafoveal GA lesions progress faster than foveal
lesions4,5

Fellow
eye

• Bilateral GA3,5,6

Hyperfluorescence pattern
• Higher progression rate in fellow eye5

FAF, fundus autofluorescence; GA, geographic atrophy.
1. Sunness et al. Ophthalmology. 2007;114:271-277. 2. Holz et al. Am J Ophthalmol. 2007;143(3):463-472. 3. Wang and Ying. Ophthalmic Res. 2021;64(2):205-215. 4. Steinle et al. Am J
Ophthalmol. 2021;227:116-124. 5. Fleckenstein et al. Ophthalmology. 2018;125(3):369-390. 6. Lindblad et al. Arch Ophthalmol. 2009;127(9):1168-1174. 31
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Several Risk Factors Identifiable on FAF Can Predict a
Greater GA Progression Rate

Factors associated with increased GA progression rate

• Larger baseline lesion size1,2

• Multifocality3,4

Affected • Abnormal FAF pattern: banded, diffuse FAF
phenotypes2eye foveal

• Nonfoveal location and progression toward periphery;
extrafoveal GA lesions progress faster than foveal
lesions4,5

Fellow
eye

• Bilateral GA3,5,6

• Higher progression rate in fellow eye5

extrafoveal

FAF, fundus autofluorescence; GA, geographic atrophy.
1. Sunness et al. Ophthalmology. 2007;114:271-277. 2. Holz et al. Am J Ophthalmol. 2007;143(3):463-472. 3. Wang and Ying. Ophthalmic Res. 2021;64(2):205-215. 4. Steinle et al. Am J
Ophthalmol. 2021;227:116-124. 5. Fleckenstein et al. Ophthalmology. 2018;125(3):369-390. 6. Lindblad et al. Arch Ophthalmol. 2009;127(9):1168-1174. 32
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Role of Complement in Pathophysiology of
Geographic Atrophy

61

A Leading Contributor to
Inflammation in GA
Pathogenesis Is
Dysregulation of the
Complement System

The complement cascade consists of 3 distinct pathways1,4

Classical
pathway

Lectin
pathway

Alternative
pathway

MASP C2
MBL C4C2, C4

C1q, C1r, C1s
CFH, CFI

CFB, CFDC 3  co n ve rta se

Amplification loop
Cleavage of C3• The complement cascade is controlled by

regulator proteins and is primarily responsible
for removal of pathogens1,2

C3
C3b accumulation,
cell removal,
phagocytosis

Inflammation C3a C3b

• Patients with AMD have been shown to have
increased levels of activated complement
components3 C 5  co n ve rta se

• Dysregulation can lead to excess phagocytosis,
inflammation, and cell lysis, potentially
contributing to lesion growth in GA1,2

Cleavage of C5

C5 Formation
of MAC,
cell lysis,
and cell
death

Inflammation C5a C5b
AMD, age-related macular degeneration; CFB, complement factor
B; CFD, complement factor D; CFH, complement factor H; CFI,
complement factor I; GA, geographic atrophy; MAC, membrane
attack complex; MASP, MBL-associated protease; MBL, mannose-
binding lectin.1. Boyer et al. Retina. 2017;37(5):819-835. 2. Katschke et al. Sci
Rep. 2018;8(1):13055. 3. Smailhodzic et al. Ophthalmology.
2012;119(2):339-346. 4. Mastellos et al. Trends Immunol.
2017;38(6):383-394. 39
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GWAS: genes associated with both CNV and GA are involved
in the immune system, including complement1,2

• M ost  gen etic  risk  factors  d u e  to  sin g le
n u cleotid e  p olym orp h ism s2,3

• G en es  lin ked  to  in creased  risk  of  G A
im p licated  in :4

– D ru sen  form ation

– Form ation  of  reactive  oxygen  sp ecies

– In flam m ation

M anhattan plots of GWAS results of CNV  and GA  progression. (A) progression to
CNV  and (B) progression to  GA

Image from: Yan Q, et al. Human Mol Gen. 2018;27:929–40.
AMD=age-related macular degeneration; CNV=chronic neovascularization; GA=geographic atrophy; GWAS=genome-wide association study.
1. Yan Q, et al. Human Mol Gen. 2018;27:929–40; 2. Fritsche L, et al. Nat Genet. 2016;48:134–43; 3. Sobrin L, Seddon JM. Prog Retin Eye Res. 2014;40:1-1;
4. Boyer DS, et al. Retina. 2017;37:819–35. 40
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GA Treatment
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Pegcetacoplan
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GALE: 36-Month, Open-Label Extension Study

OAKS, DERBY, GALE ClinicalTrials.gov identifiers: NCT03525613, NCT03525600, NCT04770545, respectively. 
aProjected sham was estimated by calculating the average of the mean rate of change of each 6-month period of sham treatment. 
AMD, age-related macular degeneration; EOM, every other month; GA, geographic atrophy; IO I, intraocular inflam m ation; IO N , ischem ic optic neuropathy .

Safety data through 30 months
§ Exudative AMD, IOI, ION

Efficacy analysis: Change in GA lesion 
area based on 6-month GALE data
§ 30-month continuous pegcetacoplan 

treatment compared with shama

− Pegcetacoplan was compared with 
sham (actual sham [24 months 
OAKS and DERBY] + projected 
sham [6 months GALE])

− Piecewise linear slope analysis with 
6-month segments

§ 6-month pegcetacoplan treatment for 
sham crossover group 

Pegcetacoplan 
monthly
(N=419)

Pegcetacoplan 
EOM

(N=420)

Sham
monthly
(N=208)

Sham
EOM

(N=211)

Crossover to 
active treatment

Randomized 2:2:1:1 in OAKS and DERBY

OA
KS

 a
nd

 D
ER

BY

Pegcetacoplan 
monthly
(n=241)

Pegcetacoplan 
EOM

(n=268)

Pegcetacoplan 
monthly
(n=129)

Pegcetacoplan 
EOM

(n=144)

GA
LE

Patients with GA secondary to AMD 

Continue 
same regimen

83% who completed OAKS or DERBY continued in GALE (n=782)

67

Among those who completed OAKS and DERBY studies, ~83% rolled over into GALE

GALE: Patient Disposition

Number of patients

PM PEOM SM SEOM Overall

OAKS and DERBY ITT population 419 420 208 211 1258

Completed OAKS and DERBY study through Month 24 291 330 154 165 940

PM to 
PM

PEOM to 
PEOM

SM to 
PM

SEOM to 
PEOM Overall

Enrolled in GALE 250 269 129 144 792

Included in modified full analysis set 241 267 129 143 780

Excluded from modified full analysis set
      No injection received in GALE
      Enrolled from study other than OAKS or DERBYa

0
9

1
1

0
0

1
0

2
10

aEnrolled in GALE from Study 103, included in safety population.
ITT, intent-to-treat; PEOM, pegcetacoplan every other month; PM, pegcetacoplan monthly; SEOM, sham every other month; SM, sham monthly.

>15,000 pegcetacoplan injections administered across OAKS, 
DERBY, and through 6 months of GALE

68
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GALE: Baseline Demographics and Study Eye Characteristics 
at OAKS and DERBY Enrollmenta

aM odified full analysis set, included all random ized patients entering GALE from  either O AKS or D ERBY w ho received ≥1 injection and had ≥1 
post-baseline GA m easure.

ETD RS, Early Treatm ent D iabetic Retinopathy Study; GA, geographic atrophy; N L-BCVA, norm al lum inance best-corrected visual acuity; PEO M , 
pegcetacoplan every other m onth; 

PM , pegcetacoplan m onthly; SD , standard deviation.

Characteristic

PM  to 
PM

(n=241)

PEO M  to 
PEO M

(n=267)

Sham  Pooled to 

Pegcetacoplan

(n=272)

Age, m ean  (S D), years 77.4 (6.89) 77.5 (7.23) 77.4 (7.28)

Fem ale , n  (% )

M a le , n  (% )

140 (58.1)

101 (41.9)

159 (59.6)

108 (40.4)

166 (61.0)

106 (39.0)

G eograph ic  reg ion , n  (% )

U n ited  S ta tes

Res t o f wor ld

159 (66.0)

82 (34.0)

169 (63.3)

98 (36.7)

177 (65.1)

95 (34.9)

W hite, n  (% ) 213 (88.4) 244 (91.4) 251 (92.3)

GA lesion size, mean (SD), mm2 8.30 (4.04) 8.21 (3.89) 8.12 (3.99)

GA lesion size <7.5 mm2, n (%) 117 (48.5) 128 (47.9) 139 (51.1)

Nonsubfoveal or extrafoveal lesion, n (%) 95 (39.4) 104 (39.0) 87 (32.0)

Unifocal lesion, n (%) 62 (25.7) 77 (28.8) 93 (34.2)

Intermediate or large drusen >20, n (%) 121 (50.2) 127 (47.6) 146 (53.7)

NL-BCVA, mean (SD), ETDRS letters 60.5 (15.9) 58.4 (16.7) 59.0 (16.4)

Baseline characteristics consistent with OAKS and DERBY
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Study month

0. 0

0. 5

1. 0

1. 5

2. 0

2. 5

3. 0

3. 5

4. 0

4. 5

5. 0

5. 5

0 6 12 18 24 30

A ll p -va lues  a re  nom ina l

Pegcetacoplan monthly (n=241)
Pegcetacoplan EOM (n=267)
Sham (n=272)

Reduction vs sham
PM: 24%; p<0.0001
PEOM: 21%; p<0.0001

Projected sham 

GALE: Reductions in GA Lesion Growth Following 30 Months of Continuous 
Treatment With Pegcetacoplan Increased Over Time 

LS means estimated from a piecewise linear mixed-effects model that evaluated mean rate of change in GA area between pegcetacoplan arms and sham arm from baseline to Month 30, 
with knots at Months 6, 12, 18, and 24 allowing for the slope to be linear over each of the 6-month segments but to differ between segments (piecewise slope analysis). Mean rate of change 
of hypothetical sham from Month 24 to Month 30 was estimated from the mean rate of change in each 6-month period from Month 0 to Month 24.The modified full analysis set was used for 
the analysis, defined as patients who are in OAKS/DERBY antecedent study’s ITT set, have not been enrolled in APL2-103, and received ≥1 injection of pegcetacoplan in GALE. Projected 
sham is shown with a dashed line. Data shown for patients who continued into the GALE trial after OAKS and DERBY. 
GA, geographic atrophy; ITT, intent to treat; LS, least-squares; PEOM, pegcetacoplan every other month; PM, pegcetacoplan monthly; SE, standard error.
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13% 14%

19% 17%

17% 18%

32% 27%

39% 32%

70

GALE: Reduction in GA Lesion Growth in the First 6 Months of 
Pegcetacoplan Treatment (Sham Crossover)

aNominal p-value.
Assuming a piecewise linear trend in time with a knot at integrated Month 6, Month 12, Month 18, and Month 24.
CI, confidence interval; GA, geographic atrophy; SE, standard error.

Statistics
Sham Pooled to 

Pegcetacoplan (N=272)

GA growth rate with pegcetacoplan 
(GALE, Months 24–30) 
vs  
previous sham average 6-month 
change (OAKS and DERBY, Months 
0–24)

Estimate (SE) -0.14 (0.051)

95% CI of estimate -0.24, -0.04

Reduction in GA lesion growth 15%

p-value 0.0050a

Sham: 

Months 0–24

Crossover to pegcetacoplan:

Months 24–30
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GALE: Reductions in GA Lesion Growth Following 30 Months of Continuous 
Treatment With Pegcetacoplan in Patients With Nonsubfoveal Lesions

Study month

0. 0
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0 6 12 18 24 30

A ll p -va lues  a re  nom ina l

Pegcetacoplan monthly (n=95)
Pegcetacoplan EOM (n=104)
Sham (n=87)

Reduction vs sham
PM: 31%; p<0.0001
PEOM: 26%; p<0.0001

Projected sham 

LS means estimated from a piecewise linear mixed-effects model that evaluated mean rate of change in GA area between pegcetacoplan arms and sham arm from baseline to Month 30, 
with knots at Months 6, 12, 18, and 24 allowing for the slope to be linear over each of the 6-month segments but to differ between segments (piecewise slope analysis). Mean rate of change 
of hypothetical sham from Month 24 to Month 30 was estimated from the mean rate of change in each 6-month period from Month 0 to Month 24.The modified full analysis set was used for 
the analysis, defined as patients who are in OAKS/DERBY antecedent study’s ITT set, have not been enrolled in APL2-103, and received ≥1 injection of pegcetacoplan in GALE. Projected 
sham is shown with a dashed line. Data shown for patients who continued into the GALE trial after OAKS and DERBY. 
EOM, every other month; GA, geographic atrophy; ITT, intent to treat; LS, least-squares; PEOM, pegcetacoplan every other month; PM, pegcetacoplan monthly; SE, standard error.
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GALE: New-Onset eAMDa 

aEvents include preferred terms of CNV and neovascular AMD. 
bNumber of patients at risk for new-onset eAMD in PEOM arms from OAKS and DERBY combined was 419. c10 patients from Study 103 enrolled in GALE and were included in the safety analysis. 

AMD, age-related macular degeneration; CNV, choroidal neovascularization; eAMD, exudative age-related macular degeneration; PEOM, pegcetacoplan every other month; 
PM, pegcetacoplan monthly. 

PM PEOMb

24 months 30 months 24 months 30 months

Study eye, safety set,c % 12.2% 16.6%  6.7% 8.6% 

Events per 100 patient-years 7.5 7.2 3.9 3.6

Fellow eye,* % 4.2% 5.2% 4.1% 4.6% 

Events per 100 patient-years 2.5 2.1 2.4 1.9

*Fe llow  eye  ana lys is  inc ludes  patien ts  a t r isk  fo r  new -onse t eA M D.
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Avacincaptad Pegol
****FDA Approved August 2023
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Neovascular AMD

NAT U R AL C HE MI C AL

• I n h e r i te d :  J o in t  m u ta t i o n  v i a  
n a tu ra l  s e l e c t i o n

• Ac q u i re d :  Ch ro m o s o m a l  
m u ta t i o n

• R a d ia t i o n  e x p o s u re

• D ru g  t re a tm e n ts

• I n du s t r i a l  tox i n s

Scientific findings 84
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Why Is Early Detection of nAMD 
Important?

Natural History1

• Vision loss over time:
• 1 line at 3 mo
• 2.7 lines at 1 y
• 4 lines at 2 y

Symptoms2

• Retrospective study of 45 
patients with nAMD 
treated <1 mo (group 1), 
1-6 mo (group 2), or >6 
mo (group 3) after visual 
symptom onset

• Only patients in group 1 
achieved significant 
increase in BCVA (P=.007)

Signs3

• Retrospective chart review 
of 1185 eyes with nAMD 
treated with ranibizumab 
using separate-day 
injection protocol (within 
16 d) vs same-day 
injection protocol

• ≈1-line greater vision gain 
in same-day injection 
group

BCVA, best corrected visual acuity; nAMD, neovascular age-related macular degeneration
1. Wong TY et al. Ophthalmology. 2008;115(1):116-126. 2. Rauch R et al. Retina. 2012;32(7):1260-1264. 3. Rasmussen A et al. Acta Ophthalmol. 2015;93(7):616-620.
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The longer fluid or hem orrhage is present in or under the retina, the worse the visual outcom es are.
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When to refer nAMD
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Updates in Treatments for nAMD
• Treat and extend
• Faricimab (Vabysmo, Genentech) 

• latest FDA-approved anti-VEGF agent that also inhibits angiopoietin-2 (Ang-2
• plays an important role in vascular stability and permeability. 
• The Ang/Tie2 pathway has received significant investigation due to its role in inflammation, vascular permeability 

and neovascularization.

• High-dose aflibercept, which is 8 mg instead of the currently available 2 mg (Eylea, Regeneron), has already been shown 
in Phase 3 clinical trials to extend a large proportion of patients to 12-week and 16-week treatment intervals.

• Selective tyrosine kinase inhibitors are well known in the oncology field and are now being investigated for the treatment 
of VEGF-driven diseases. 

• These inhibitors work intracellularly to stop downstream effects of both VEGF and platelet-derived growth factor.
• Gene therapy is perhaps one of the most exciting future directions for sustained release of anti-VEGF with several trials 

already in the pipeline with various delivery routes (intravitreal, suprachoroidal, subretinal).
•
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Faricimab

• First in class bi specific 
monoclonal antibody

• Dual inhibition of VEGF-A 
and Angiopoietin-2

• Helps with vascular stability 
and permeability

 

88

88



8/6/23

23

Life Adaptation changes

• Small changes can make a big impact

• Best corrected MRX

• Possible low vision devices

• Refer out for low vision training

• Talking with family members

• Using our phones as a device.
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Treatments in Trials

Neovascular age-related macular 
degeneration

• Aflibercept high dose
• APX3330
• AR-1105 AR13503

Geographic atrophy.
• ALK-001 (Alkeus Pharmaceuticals)
• ANX007 Annexon Biosciences
• Danicopan Alexion Pharm
• Elamipretide Stealth Bio
• Ionis-FB-LRx Ionis pharm
• NGM621 NGM Bio
• Zimura Iveric Bio

Gene therapies for AMD, DR and DME.
• 4D-1550 
• ExG102-031 Exergenisis Bio
• FT-003
• GEM103
• RGX-314

Biosimilars.
• Aflibercept biosimiliars 
• Bevacizumab biosimilar
• Ranizumab biosimilar

Devices.
• Prima
• Retilux
• SingIMT
• Valeda light delivery system
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The Eyes are a window 
to the soul

Anatomically and developmentally the 
retina is an extension of the CNS

Retinal ganglion cells axons form the 
optic nerve

Optic nerve fibers are CNS axons

Impairment to the CNS secondary 
neurotoxic environment from oxidative 
stress, immune rxn, deprivation of 
neurotrophic factors can lead to optic 
nerve and retinal neuronal damage
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Retinal OCT and Neurological 
Pathology
Any insult to CNS can potentially result in retina and optic 
nerve degeneration

Any insult to the neuro-ophthalmological structures can 
result in the anterograde degeneration of the CNS

Analysis of optic nerve and retinal layers can help in 
diagnosis and management of neurologic disease like 
multiple sclerosis, neuro-myelitis optica, Alzheimer’s 
disease, and Parkinson’s disease
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Alzheimer's and AMD

Meta-analysis of 8 studies, 8,223,581 participants with macular 
degeneration

• Significantly associated with dementia, especially in dry AMD pts vs wet
• Patients with AMD vs no AMD had 

• 1.22X risk of dementia developing
• 1.21X risk of AD 

Why stronger association in dry AMD?
• Angiogenesis is involved in amyloid-beta peptide deposition, a clinical marker of AD. 
• Interventions that either directly or indirectly inhibit it may provide some beneficial 

effects against amyloid plaque development
• Increased levels of VEGF in cerebrospinal fluid and blood have been associated with 

AD’s clinical severity, and subsequently
• intravitreal injections of anti-VEGF agents for those with wet AMD would likely result 

in a lesser association.
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Parkinsons and Macula

Shi et al showed a reduction in central macular thickness and 
macular volume, thinner inner retinal layers correlated with 
lower motor score PD patients 

• Possibly suggest depleted dopaminergic cells are not able to communicate 
with cone receptors in fovea= thinning

Impairment on the ON integrity as well as microstructural alterations throughout the visual pathway in the brain 
have been reported in PD 

Study Lee 2019
• Looking at macula and ON simultaneously  using OCT
• Found parafoveal inner retinal layer thinning in drug naïve PD patients
• Thinning more prominently in the inner inferior and temporal sectors 
• ON and retinal changes more likely in those pt with some autonomic, sleep, 

fatigue and gait symptoms
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MS and AMD?
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Thank you

Mirjam Nilsson

206-555-0146

mirjam@contoso.com

www.contoso.com
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