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OCT – Advanced Retina 

Applications and Grand 

Rounds

DAMON DIERKER, OD, FAAO

damon.dierker@esi-in.com

Disclosures – Damon Dierker, OD, FAAO
• Aerie - A

• Alcon - A/C/S

• Allergan - A/C/R/S

• ArcticDx - R

• Avellino Lab – A

• Azura – A

• Bausch & Lomb – A/C/S

• Bio-Tissue - A/C/R/S

• Carl Zeiss Meditec – A

• Dompe - S

• Dry Eye Boot Camp - Founder

• Eyes On Dry Eye – Co-Founder

• Eyevance - A/C/S

• Genentech - A 

• Glaukos - A/C/S

• Gyroscope - R

• Johnson & Johnson - C

• Kala – A/C/S

• Lumenis - C/S

• MacuHealth – S

• MacuLogix – A/C/S

• Notal Vision – A/C/R/S

• NovaBay - C

• Novartis - A/C/S

• NuSight Medical - C

• Ocular Therapeutix - A/R

• Ocuphire – A

• OcuTerra - A

• Optovue - S

• Oyster Point Pharma – A/C/R/S

• Quidel - A/C

• RVL Pharmaceuticals – A/C/S

• ScienceBased Health – A/C/S

• Scope - C

• Shire - A/C/S

• Sight Sciences - A/C/R/S

• Sun Pharma - A/S

• Tarsus – A/C/R

• Thea Pharmaceuticals – A/C

• Trukera Medical – Chief Medical Advisor, Optometry

A - Advisory Board
C - Consultant

R - Research
S - Speaker Bureau

Outline

• Complications of Early Stage PVD

• Inner Retinal Disease

• Outer Retinal Disease

• Grand Rounds

Ophthalmology, Volume 121, Issue 8, 2014, pages 1572-1578

Retina OCT – What is Normal?    

Vitreoretinal interface

Papillomacular bundle

Foveal depression

Edema? Intraretinal fluid?

IS/OS Junction (Ellipsoid Zone) Intact?

RPE/Bruchs membrane
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Complications of Early 
Stage PVD

PVD - Stages

Johnson MW. PERIFOVEAL 
VITREOUS DETACHMENT AND 
ITS MACULAR 
COMPLICATIONS. Transactions 
of the American 
Ophthalmological Society. 
2005;103:537-567.

Epiretinal Membrane (ERM) ERM (and more) – 20/60

s/p PPV/MP – 20/40

7 8

9 10

11 12
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ERM w/ lamellar hole

Vitreomacular Adhesion
(VMA)

VMA release w/ operculum Vitreomacular Traction
(VMT)

13 14

15 16

17 18
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Focal VMT

Broad VMT

VMT – 20/20
(asymptomatic)

Impending Macular Hole

Stage 1B Macular Hole

19 20

21 22

23 24
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Full-thickness Macular Hole

25 26

27 28

29 30



9/8/2023

6

April 2019 – 20/25 June 2019 – 20/200

s/p PPV/MP/gas

Macular 
pathology

Peripheral 
pathology

PVD - Stages

31 32

33 34

35 36
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Examples of Inner 
Retinal Disease

• 60 yo WM

• Referred by PCP

• Type 2 DM x 10 years

• Last HbA1c 7.1%

• No visual complaints

• BCVA 20/15 OD, OS

• Trace NS cataract OU

• 52 yo WM

• Referred by PCP

• Type 2 DM x 7 years

• Last HbA1c 7.8%

• No visual complaints

• BCVA 20/20 OD, OS

• DFE: mild NPDR w/o DME

• OCT reveals mild center-
involved DME OS

• 4 month F/U

• Last HbA1c 8.2%

• No visual complaints

• BCVA 20/20 OD, 20/25 OS

• DFE: mild NPDR w/ no 
visible DME

• OCT reveals worsening 
center-involved DME OS

37 38

39 40

41 42
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VA20/25 | CST 358

• 41 yo WF

• Referred by PCP

• Type 1 DM x 25 years

• Last HbA1c 7.1%

• Blurry VA x 6 months

• BCVA 20/25 OD, OS

• Trace PSC OU

49 yo WM

Referred by PCP

Type 2 DM x 10 years

Last HbA1c 10.9%

No visual complaints

BCVA 20/25 OD, OS

Normal anterior seg

• 47 yo WF

• Referred by PCP

• Type 2 DM x 12 years

• Last HbA1c 9.2%

• No visual complaints

• BCVA 20/20 OD, OS

• DFE: PDR OU w/ mild 
DME

• Refer for PRP/Avastin

DR Management – ADA Position Statement

Diabetes Care 2017;40:412-418.

89 yo WF – sudden vision loss OD 89 yo WF – 2 mos & 6 mos later

Retinal arterial macroaneurysm

43 44

45 46

47 48



9/8/2023

9

Branch Retinal Vein Occlusion
20/200

BRVO – 20/200

• 55 yo WM

• Referred by her OD

• Type 2 DM x 7 years

• Last HbA1c 7.8%

• ↓VA x 2 weeks OD

• BCVA 20/60 OD

Central Retinal Vein 
Occlusion

CRVO – 20/60

92 yo WF – sudden va loss 6/200 92 yo WF – sudden va loss 6/200

Central Retinal Artery Occlusion

49 50

51 52

53 54
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Stroke. 2021;52:e282–e294.

Examples of Outer 
Retinal Disease

Plaquenil

72 yo WF w/ rheumatoid arthritis Early Plaquenil maculopathy

https://www.reviewofoptometry.com/article/plaquenil-toxicity-how-to-avoid-this-bullseye; accessed 9/4/23

• 68 yo WM

• 6 month AMD F/U

• BCVA 20/20 OD, OS

• Trace NS cataract OU

55 56

57 58

59 60

https://www.reviewofoptometry.com/article/plaquenil-toxicity-how-to-avoid-this-bullseye
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David Vickery 68 yo

Non-exudative AMD – “Dry”

Risk Reduction Strategies – Early AMD

• Smoking cessation

• Diet

• Nutritional supplements

• HTN/cholesterol control

• Exercise/weight control

• UV/blue light protection

63©2016 Genentech, Inc. All rights reserved.

The Beckman Committee Classifies AMD Into 4 Stages

Advanced AMDAdvanced AMD

No AMD

Neovascular
AMD

Geographic
atrophy

2 
forms

• None or few drupelets (small drusen ≤ 63 µm)
• No AMD pigmentary abnormalities

Early AMD
• Medium drusen > 63 µm and ≤ 125 µm
• No AMD pigmentary abnormalities

• 1 large druse > 125 µm and/or
• Any AMD pigmentary abnormalities

Intermediate 
AMD

P
ro

gressio
n

Ferris FL, et al. Ophthalmology. 2013;120(4):844-851.

Geographic
Atrophy (GA)

CNV
Early
AMD

• Medium drusen > 63 µm and ≤ 125 
µm

• No AMD pigmentary abnormalities

Geographic
Atrophy (GA)

CNV
Intermediate

AMD

• 1 large druse > 125 µm and/or
• Any AMD pigmentary 

abnormalities

Geographic
Atrophy (GA)

CNV

Advanced
AMD

CNV

61 62

63 64

65 66
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Geographic
Atrophy (GA)

CNV

Advanced
AMD

GA

5 year progression 
rate to advanced AMD

Predicting AMD progression

Predicting AMD progression w/ OCT

• Hyper-reflective foci

• Reticular pseudodrusen

• Nascent geographic atrophy

• Sub-RPE hyper-reflective columns

• Drusen with subretinal fluid

• Drusen substructures

• Drusen load

• Drusen regression 

Hyper-reflective foci

• Intraretinal lesion overlying drusen
• Often correspond to focal 

hyperpigmentation
• Likely represents pigment granules
• 5X ↑ risk of GA over 2 years
• No increased risk of CNV

Reticular pseudodrusen

Nascent GA
• Thinning of OPL/INL 

w/ hyporeflective 
wedge

• “Impending” 
geographic atrophy

• No extra risk of CNV

67 68

69 70

71 72
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Sub-RPE
Hyper-reflective columns

• Increased transmission of signal 
columns beneath the RPE

• Overlying RPE appears intact
• May represent fine cracks in the 

RPE
• Opposite appearance of 

shadows cast by retinal blood 
vessels

• Increased risk of geographic 
disease and CNV

Drusen w/ SRF

• Subretinal fluid pockets above drusen
• Fluid does not extend higher than the peaks of the drusen
• No CNV on advanced testing (OCTA, IVFA,ICG)
• May be due to mechanical strain
• ↑ risk of CNV

Drusen substructures

• Non-homogeneous internal 
reflectivity of soft drusen

• All look the same on 
examination / photos, but 
have differing OCT 
reflectivity

• May precede drusen 
regression

• Increased risk of GA but not 
CNV

Drusen load

Drusen regression

Case Report – AMD

• 72 yo WF c/o vision loss OU, difficulty driving, glare

• Patient had been told they “may have early AMD”

• Visually significant cataract 20/40 BCVA OU

• Dry AMD discussed at surgical eval, OCT done

• Successful surgery w/ 20/20 BCVA OU – “my vision is perfect”

• Plan: further assessment of AMD @ final PO visit

73 74

75 76

77 78
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What Else Can Be Done NOW to Improve 
Outcomes in Intermediate AMD?

Risk Reduction – Intermediate AMD

• Smoking cessation

• Diet

• Nutritional supplements

• HTN/cholesterol control

• Exercise/weight control

• UV/blue light protection

Addition #1 - Consider genetic testing

Zinc controversy

• 80 mg zinc in AREDS showed benefit in patients w/ intermediate AMD by 
reducing risk of progression to CNV

• Further analysis of AREDS has shown that some patients w/ a specific 
genotype may be harmed by 80 mg zinc (i.e. more likely to progress to wet)

• AREDS2 showed equal benefit in patients taking 80 mg vs. 25 mg zinc

• 80 mg is 700% RDA

• High-dose zinc has been linked to: 
• Urinary tract infections

• Benign prostate hypertrophy

• Prostate cancer

• Alzheimer’s

AREDS Report No. 8. Arch Ophthalmol. 2001;119:1417-1436.
Vavvas D et al. PNAS. 2018;115(4):E696-E704.
AREDS2 Research Group. JAMA. 2013;309(19):2005-2015.
https://ods.od.nih.gov/factsheets/Zinc-HealthProfessional/ accessed 9/1/19
Tolentino et al. J Pharmacovigil. 2016;4(1):1-5.

79 80

81 82

83 84

https://ods.od.nih.gov/factsheets/Zinc-HealthProfessional/
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First studies isolate genetic interaction w AREDS 
1. Awh C. et al ; CFH and ARMS2 genetic polymorphisms predict response to antioxidants and zinc in patients with age-

related macular degeneration; Ophthalmology, November 2013

2. Awh C. et al ; Treatment Response to Antioxidants and Zinc Based on CFH and ARMS2 Genetic Risk Allele Number in the 

Age-Related Eye Disease Study; Ophthalmology, January 2015

Measuring Progression to Geographic Atrophy (Wrong Disease) and CNV
3. Chew E. Y. et al. No Clinically Significant Association between CFH and ARMS2 Genotypes and Response to Nutritional 

Supplements: Ophthalmology, November 2014

4. Assel M. et al ; Genetic Polymorphisms of CFH and ARMS2 Do Not Predict Response to Antioxidants and Zinc in Patients 

with Age-Related Macular Degeneration; Ophthalmology, November 2017

All Studies 5-8 prove AREDS interaction for CNV

CNV - Validating Studies – Demonstrate Genetic Interaction and ‘HARM’ (AREDS vs. Placebo)
5. Seddon J.M. et al. Response to AREDS supplements according to genetic factors: survival analysis approach using the eye 

as the unit of analysis; BJO, July 2016

6.  Vavvas D. et al; CFH and ARMS2 genetic risk influences the safety and efficacy of AREDS against progression to Wet AMD 
(NV); PNAS, January 2018:

7. Zanke B. Letter to the Editor re: Assel et al., Ophthalmology, May 2018 

ASRS 2019 - Genetic Interaction with AREDS against CNV 
8. Kaufman S. et al. Multiple Practice analysis of Harm with C2A0 genotype and AREDS against wet AMD.

Gene – AREDS Science – Only CNV is Relevant
First four studies incorrectly included GA patients

G A I N  S t u d y :  T h e  G e n e t i c s  +  A R E D S  F o r m u l a  I n t e r a c t i o n  i n  N e o v a s c u l a r  
A M D

recent
CNV

Patients who have taken AREDS  & 
compared to patients who did not (placebo)

GTG2 GTG3

‘What % took AREDS?’ ‘What % took AREDS?’

G A I N  S t u d y :  T h e  G e n e t i c s  +  A R E D S  F o r m u l a  I n t e r a c t i o n  i n  N e o v a s c u l a r  
A M D

The odds of AREDS Formula use in GTG 2 vs 
GTG 3:  4.22 (p = 0.00126)

GTG 2 GTG 3

15

32

12

108

AREDS 
Users

AREDS 
Non-Users

AREDS 
Users

AREDS 
Non-Users

Risk Reduction – Intermediate AMD

• Smoking cessation

• Diet

• Nutritional supplements

• HTN/cholesterol control

• Exercise/weight control

• UV/blue light protection

Addition #2 - Consider home monitoring

85 86

87 88

89 90
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Total of 500 data points 
tested 3 to 5 times each

Stimuli are presented 
on screen for 160 ms

The ForeseeHome test

0.75°
resolution

Visual field – central 140 
(4200 microns)

ForeseeHome Test Procedure

Patient tasked with 
clicking on location of 

artificial distortion 

CNV lesion

Stimuli

Central fixation

When the elevation caused by CNV is larger than the Artificial Distortion, 
the patient will preferentially pick this spot of true distortion

The HOME Study

Chew EY, et al. Ophthalmology 2014;121(2):535-544.

62%
≥20/40

62%
≥20/40

87%
≥20/40

87%
≥20/40

N=18
ITT

N=40

91%
≥20/40

91%
≥20/40

PP1

N=32

94%
≥20/40

94%
≥20/40

PP2

N=29

P=0.014
P=0.005 P=0.003

Proportion of Eyes Maintaining ≥20/40 at CNV Detection

50% INCREASE
in patients in ForeseeHome arm 
compared to standard care alone

ForeseeHome ArmStandard 

Care

Chew EY, et al. Ophthalmology 2014;121(2):535-544.

DSMC RECOMMENDATION

• On April 30, 2013, the DSMC reviewed the study results and concluded that study eyes at risk of AMD 

progression presented to their study sites with SIGNIFICANTLY BETTER VISION WHEN THEIR 

NEOVASCULAR AMD DEVELOPMENT WAS DETECTED BY THE FORESEEHOME DEVICE as compared 

to standard monitoring.

• Therefore, the DSMC UNANIMOUSLY RECOMMENDED EARLY TERMINATION OF THE STUDY AS THEY 

WERE CONFIDENT THAT THE STUDY HAD MET ITS PRIMARY OBJECTIVE; namely, demonstrating that 

eyes at high risk of progression to neovascular AMD can be identified with better levels of vision when they 

are detected by use of the home monitoring device as compared to standard methods.

DSMC RECOMMENDATION

• On April 30, 2013, the DSMC reviewed the study results and concluded that study eyes at risk of AMD 

progression presented to their study sites with SIGNIFICANTLY BETTER VISION WHEN THEIR 

NEOVASCULAR AMD DEVELOPMENT WAS DETECTED BY THE FORESEEHOME DEVICE as compared 

to standard monitoring.

• Therefore, the DSMC UNANIMOUSLY RECOMMENDED EARLY TERMINATION OF THE STUDY AS THEY 

WERE CONFIDENT THAT THE STUDY HAD MET ITS PRIMARY OBJECTIVE; namely, demonstrating that 

eyes at high risk of progression to neovascular AMD can be identified with better levels of vision when they 

are detected by use of the home monitoring device as compared to standard methods.

One of the very few studies in Ophthalmology 
that has been stopped due to POSITIVE 
EFFICACY

One of the very few studies in Ophthalmology 
that has been stopped due to POSITIVE 
EFFICACY

Laser Photocoagulation of Subfoveal Recurrent Neovascular Lesions in Age-Related Macular Degeneration Results of a Randomized Clinical Trial. Arch Ophthalmol. 1991; 109(9):1232-41.

Ho AC, Heier JS, Holekamp NM, Garfinkel RA, Ladd B, Awh CC, Singh RP, Sanborn GE, Jacobs JH, Elman MJ, Loewenstein A, 
Eichenbaum DA. Real-World Performance of a Self-Operated Home Monitoring System for Early Detection of Neovascular Age-
Related Macular Degeneration. J Clin Med. 2021 Mar 25;10(7):1355.

Large scale retrospective analysis of 3.2 million tests using ForeseeHome

Identified 306 eyes that converted to wet AMD

Functional vision (20/40 or better) at conversion was 81%

“The home telemonitoring system can markedly increase early detection of conversion to wet AMD”

91 92

93 94

95 96
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Visual Acuity Results: Comparing ALOFT w/ Standard of Care

20/30

ForeseeHome
ALOFT

Standard of Care
AREDS2

20/32

MEAN VA @ START MEAN VA @ CONVERSION

20/39

Gap in 
Care

20/83

ForeseeHome
ALOFT

Standard of Care
IRIS® Registry

1 Chew EY, et. al. The AREDS2 Randomized Clinical Trial. JAMA. 2015.
2 Ho, AC, et al. Ophthalmic Surg Lasers Imaging Retina. 2020

Summary: Average nAMD Patient Journey

CNV

Onset

Baseline 

VA

 20/252

20/40

Visual Quality of Life

+9 letters

1 Year4

+8 letters

2 Years4

-3 letters

5 Years4

Undetected VA 

Loss with Current 
Standard of Care

20/60

Intermediate

Dry AMD

-8.6 letters

7.3 Years5

Treatment

initiation

mean VA 20/832

V
A

 
(L

e
tt
e
rs

)

80  

-

75  

-

70  

-

65  

-

60  

-

55  

-

50  

-

LONG-TERM OUTCOME7.7 MONTHS3

87654321

Home Monitoring Based Early Detection

Current Standard of Care

1. Ho, AC, et al. J. Clin. Med. 2021

2. Ho, AC, et al. Ophthalmic Surg Lasers Imaging Retina. 2020

3. Liu TY, et al. JAMA Ophthalmol. 2013

4. CATT Research Group. Ophthalmology. 2016

5. SEVEN-UP Study Group. Ophthalmology. 2013

What Else Can Potentially Be Done SOON to 
Improve Outcomes in Intermediate AMD?

Photobiomodulation (PBM)

Photobiomodulation, also known as low-level light 

therapy, is the medical application of low-level light 

wavelengths to stimulate cellular function leading to 

beneficial clinical effects.  

Valeda® Light Delivery System

Parameter Specification

Size
530 mm height x 300 mm width x 330 mm 

depth (20.8” x 11.8” x 13”)

Weight 10.8 Kg (23.8 lbs.)

Light sources Light Emitting Diodes (LEDs)

Light emission

590 nm output:  5 mW/cm2

660 nm output:  65 mW/cm2

850 nm output:  8 mW/cm2

Beam diameter 30 mm (nominal) at treatment plane

Treatment 

exposure time

A total of 250 seconds (4 minutes 10 

seconds). There are 4 phases:

• Phase 1:  590 nm pulsed: 35 seconds

• Phase 2:  660 and 850 nm continuous 

waveform: 90 seconds

• Phase 3:  590 nm pulsed: 35 seconds

• Phase 4:  660 and 850 nm continuous 

waveform: 90 seconds

Valeda® Multiwavelength Photobiomodulation Approach

Drives electron transfer 
(CuA), stimulates metabolic 
activity (ATP), and inhibits 

inflammation and cell death

Wavelength 850

Stimulates CCO activity, 
increases NO synthesis

Wavelength 590

Promotes O2 binding (CuB), 
stimulates metabolic activity 

(ATP), and inhibits 

inflammation and cell death

Wavelength 660

Wavelengths were selected based on cellular targets and importance in AMD

Wong-Riley MTT, et al. J Biol Chem. 2005; 280: 4761-71; Ball KA, et al. J Photochem Photobiol B Biol, 2012; 102: 182-91. 

 

CCO – Cytochrome C Oxidase
NO – Nitric Oxide
ATP – Adenosine Triphosphate

97 98

99 100

101 102
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Valeda Overview

▪ Valeda treatment delivery very similar to 

many ophthalmology office diagnostic and 

treatment devices

▪ Treatment typically administered by trained 

staff under doctor supervision

▪ <5 min treatment per eye

▪ No pupil dilation required 

▪ 9 flexible treatment sessions delivered over 

3–4 weeks

▪ 2-3 treatment cycles per annum  

Valeda® Light Delivery System Potential Breakthrough Therapeutic for Dry AMD

• Five successful clinical studies

• ~200 patients across multiple completed and 
enrolled trials

• Non–invasive, safe therapy for patient

• Approved in Europe and other OUS markets

• First CE-approved therapy for Dry AMD

• US LIGHTSITE III pivotal trial top line data 

met primary endpoint

• Data from the two-year LIGHTSITE III trial 

will be used to support Valeda FDA 

submission

Valeda Light Delivery System

Macular Drusen Reduction Following PBM Treatment
Reduction of anatomical deficits observed in a subject in the LIGHTSITE III study at 13 months. 

• A significant reduction in macular drusen volume was observed following four series of PBM treatment without loss of 

PR or retinal pigment epithelium visible. A 4-letter increase in BCVA was observed from 75 letters to 79 letters. 

Age: 77 years
Sex: Female
Eye: OS

Baseline BCVA: 75
13-Month BCVA: 79 letters

Munk MR, et al. Invest Ophthalmol Vis Sci. 2022; 63:ARVO E-Abstract F0210.

Macular Drusen Increase Following Sham Treatment
Progression of anatomical deficits observed in a subject in the LIGHTSITE III study at 13 months. 

• A significant increase in macular drusen volume was observed following four series of Sham treatment 
with confluent drusen that further developed into large retinal pigment epithelial detachments. A 3-letter 
loss was observed at Month 13. 

Age: 73 years
Sex: Male
Eye: OD

Baseline BCVA: 72 letters
13-Month BCVA: 69 letters

Munk MR, et al. Invest Ophthalmol Vis Sci. 2022; 63:ARVO E-Abstract F0210.

LIGHTSITE III: U.S. Pivotal Study - 13 Month Results

The LIGHTSITE III study is an FDA, IDE-approved prospective, double-masked, randomized, sham-
controlled, parallel group, multi-center study to assess the safety and efficacy of 

photobiomodulation in subjects with dry AMD

LIGHTSITE III: Study Summary

• LIGHTSITE III met the predetermined primary efficacy BCVA endpoint with a statistically significant difference between 
the PBM group versus the Sham treatment group (p = 0.0204) at Month 13

• An improved BCVA with a mean 5.4 letter gain in PBM eyes from Baseline at Month 13 was observed (p < 0.0001)

• 55% of PBM eyes showed >5 letter gain (mean letter gain of 9.7 letters) 

• 26.4% of PBM eyes showed >10 letter gain (mean letter gain of 12.8 letters)

• 5.5% of PBM eyes showed >15 letter gain

• Approximate 2x decrease in patients with lost BCVA letter scores in the PBM eyes versus the Sham-treated eyes 

• Non-study control eyes (no PBM or Sham treatment) that showed >75 letters in BCVA at baseline (n=12) show a mean 
BCVA loss of 2.3 letters in comparison to Sham-treated eyes (Active PBM control) which show a mean BCVA gain of 3.0 
letters

• A non-significant numerical increase in central drusen volume was observed in Sham group, whereas no increase in 
central drusen volume was seen in the PBM group

• A statistically significant correlation was observed for improvements in BCVA and reductions in macular drusen volume in 
PBM eyes

• Occurrence of new geographic atrophy (GA) was observed in 5/51 (9.8%) of Sham subjects and 1 of 88 (1.1%) of PBM 
subjects. The occurrence of new GA in subjects with intermediate dry AMD was significantly higher in the Sham group 
than in the PBM group (p = 0.025, Fisher exact test, odds ratio 9.3). * p < 0.05.

• PBM treatment with Valeda shows an excellent safety profile with high compliance and no signs of phototoxicity

Munk MR, et al. Invest Ophthalmol Vis Sci. 2022; 63:ARVO E-Abstract F0210.

103 104

105 106

107 108
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68 yo WM – c/o decreased vision OD x few mos.

20/50 20/20

Exudative AMD – “Wet” Wet AMD
20/20

asymptomatic

Wet AMD
20/25

asymptomatic

Advanced
AMD

CNV

109 110

111 112

113 114
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76yo WF
Cat eval
20/50
2+ NS

Serous PED

76yo WF
Cat eval
20/40
2+ NS

6 mos later
20/30

6 mos later
c/o distortion

20/60

115 116

117 118

119 120
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Anti-VEGF Evolution

Xu M, Fan R, Fan X, Shao Y, Li X. Progress and Challenges of Anti-VEGF Agents and Their Sustained-Release Strategies for 
Retinal Angiogenesis. Drug Des Devel Ther. 2022;16:3241-3262

121 122

123 124

125 126
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20/25 20/30

What About This 76yo Patient?

127 128

129 130

131 132
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Age Group for Men and Women (years)

nAMD

GA

• Geographic Atrophy 
(GA) is as common as 
wet AMD1,2

• GA and wet AMD 
prevalence rates both 

rise exponentially with 
age1

• Approximately 1.5 

million Americans are 
estimated to have GA3

• nAMD, neovascular age-related macular degeneration. Graph data source: Rudnicka AR et al. 2015;1 incidence for the US white population aged ≥50 years.

• 1. Rudnicka AR, et al. Am J Ophthalmol 2015;160:85-93.e3; 2. Wong WL, et al. Lancet Glob Health 2014;2:e106-16. 3. Jaffe GJ, Westby K, Csaky KG, et al. Ophthalmology. 2021;128(4):576-586. 

Estimated Prevalence Rates of GA and Wet AMD Are Similar

GA - Multimodal Imaging

133 134

135 136

137 138
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Color Fundus Photography (CFP) Imaging 

Normal CFP image courtesy of SriniVas Sadda, MD, Doheny Eye Institute.

AREDS Research Group. Am J Ophthalmol 2001;132:668-81; Sunness JS, et al. 

Invest Ophthalmol Vis Sci 1999;40:1761-9; Sunness JS, et al. Ophthalmology 2007;114:271-7; Schmitz-Valckenberg S, et al. Invest Ophthalmol Vis Sci 2011;52:1-6.

GA lesions are identified on CFP by:

• Depigmentation compared with adjacent 
healthy retina

• Sharply demarcated borders

• Visibility of choroidal vessels

Limitations of CFP:

• Can be difficult to differentiate lesions 

from drusen

• Can sometimes be difficult to discern 

lesions in lightly pigmented eyes

Foveal-Threatening 
GA

Foveal-Threatening 
GA

Foveal-Threatening 
GA

GA

Normal

Fundus Autofluorescence (FAF) 

Imaging

FAF images courtesy of James Gilman, CRA, FOPS, Moran Eye Center. RPE, retinal pigment epithelium.

Ruiz-Moreno JM, et al. Chapter 8: Fundus autofluorescence in age-related macular degeneration. Silva R, Bandello F, eds. 

AMD Handbook, 1st Edition 2010, GER Retina Study Group. http://www.amdbook.org. Last accessed February 2017; Holz FG, et al. Am J Ophthalmol 2007;143:463-72.

FAF indicates the integrity of the RPE:

• No autofluorescence = RPE loss 

• Increased autofluorescence = 
lipofuscin accumulation or RPE 

migration into neurosensory retina

• FAF is the current gold standard for GA 
clinical trials

• Lipofuscin is the main pathological 

autofluorescent component of the RPE

• Patterns of hyperautofluorescence 

correlate with rate of GA progression

• Atrophic RPE typically shows as clear dark 

patches as a result of lost lipofuscin where 
RPE cells are absent or have died

FAF is a non-invasive test used to monitor the health of 
the RPE by visualizing fluorescence

FAF is a non-invasive test used to monitor the health of 
the RPE by visualizing fluorescence

GA

Foveal-Involved GA

GA

GA

Normal

Hyperautofluorescent borders = high risk of progression

Holz FG, et al. Am J Ophthalmol. 2007;143:463-72.

GA lesions are 

identified by:

• Hyperreflective signal 

below Bruch’s membrane 

(hypertransmission or 

visualization of the 
choroid and 

choriocapillaris)

• Loss of RPE, 

photoreceptor, or 

choriocapillaris layers 

and/or absence or 
descent of the external 

limiting membrane

Limitations of SD-OCT:

• Interpretation/grading 

not yet standardized for 
use in GA clinical trials

• Not an FDA-recognized 

endpoint

Spectral-Domain Optical Coherence Tomography 

(SD-OCT) Imaging

SD-OCT images courtesy of Mohammed Rafieetary, OD, Charles Retina Institute.

Schmitz-Valckenberg S, et al. Invest Ophthalmol Vis Sci 2011;52:1-6; Holz FG, et al. Ophthalmology 2014;121:1079-91; Sadda S, et al. Retina 2016;36:1806-22; Holz FG, 

et al. Ophthalmology 2016; epub Jan 18, 2017; Csaky KG, et al. Invest Ophthalmol Vis Sci 2008;49:479-89.

GA

RPE atrophy (pre-GA)hypertransmission

reticular 

pseudodrusen

GA

normal RPE and Bruch’s membrane layers

Normal
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• On average, GA lesions enlarge by 1.5 to 2.1 mm2/year (0.6 to 0.8 MPS 
disc areas)1,2

• Median time to evolution of GA:3

• 2.5 years: median time to develop central GA (after GA diagnosis)

• 7 years: median time to develop bilateral GA (i.e., GA in both eyes) 

after development of GA in the first eye

• Previous lesion involvement predicts subsequent enlargement2

FAF images courtesy of James Gilman, CRA, FOPS, Moran Eye Center. FAF, fundus autofluorescence; MPS, Macular Photocoagulation Study.

1. Holz FG, et al. Am J Ophthalmol 2007;143:463-72; 2. Sunness JS, et al. Ophthalmology 2007;114:271-7; 3. Lindblad AS, et al. Arch Ophthalmol 2009;127:1168-74.

GA Progression Is Marked by Increased Lesion Size

6 Months 12 MonthsAt Presentation
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Newly Approved 
Complement Inhibition 
Therapy for GA

Cabral de Guimaraes TA, Daich Varela M, Georgiou M, et al
Treatments for dry age-related macular degeneration: therapeutic avenues, clinical trials 
and future directions. BJO 2022;106:297-304.

1.Boyer DS, Schmidt-Erfurth U, van Lookeren Campagne M, Henry EC, Brittain C. The pathophysiology of geographic atrophy secondary to age-related macular degeneration and the 
complement pathway as a therapeutic target. Retina. 2017;37(5):819-835.
2.Fleckenstein M, Mitchell P, Freund KB, et al. The progression of geographic atrophy secondary to age-related macular degeneration. Ophthalmology. 2018;125(3):369-390.

Who Should We Be Looking For?

Thank You!

damon.dierker@esi-in.com
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