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Disclosures
• Ferrucci:
– I serve on the speaker bureau or advisory board for the following 

companies
• Apellis 
• Astellas
• I-care
• Notal Vision
• Science Based Health
• Visible Genomics

• Dr. Kunkler: Nothing to disclose

ALL RELEVANT FINANCIAL RELATIONSHIPS HAVE BEEN MITIGATED
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Introduction

• Exciting time to be interested in AMD
• Great strides in treatment, diagnostics and understanding 

of amd over last 15-20 years
• Past treatments
• Current treatments and  Diagnostic Equipment
• Potential future  Treatments
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Geographic 
Atrophy

Advanced form of 
DRY AMD
Results in 
progressive and 
irreversible loss of 
retinal tissue

Photoreceptors
RPE
Choriocapillaris

4

GA Currently Affects >5 Million People Worldwide

5Rudnicka A, et al. Ophthalmology. 2012;119:571–80. 2. Wong et al, Lancet Glob Health 2014;2:e106–16.
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Central GA

Advanced AMD

Neovascular AMD (nvAMD)

Early AMD Intermediate AMD 53.9%

10-year risk of progression 
for the highest risk category

(AREDS sim ple scale)3

47.6%

10-year risk of progression 
for the highest risk category

(AREDS sim ple scale)3

AMD, age-related macular degeneration; AREDS, Age-related Eye Disease Study; GA, geographic atrophy; nvAMD, neovascular AMD.
1. Eye Diseases Prevalence Research Group. Arch Ophthalmol. 2004;122(4):477-485. 2. Ferris FL, et al. Ophthalmology. 2013;120(4):844-851. 3. Chew EY, et al. JAMA 
Ophthalmol. 2014;132(3):272-277. 4. Age-Related Study Disease Study Research Group. Arch Ophthalmol. 2005;123(11):1570-1574. 

Staging of AMD
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GA RISK FACTORS

Environmental/Demographic

• Age
• Smoking
• Diet
• High Metabolic Intake
• High BMI
• Comorbidities

Others

• Genetic (CFH/ARMS2)
– As much as 70% risk may be genetic

• Drusen Formation
• Oxidation
• Immune response/Inflammation

– Overaction of complement system 
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• A sharply demarcated, usually circular zone of partial or complete RPE depigmentation, 
typically with exposure of underlying large choroidal blood vessels

• Less sensitive in detecting early GA and NOT an ideal way track enlargement over time

GA IMAGING- COLOR FUNDUS PHOTOGRAPHY (CFP)
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ONE OF THE PRIMARY METHODS USED TO DETECT & MONITOR GA LESIONS 
(SUPERIOR FOR EARLY GA DETECTION COMPARED TO CFP)!!!

GA IMAGING - FUNDUS AUTOFLUORESCENCE (FAF)

Fundus Autofluorescence 

GA = well-demarcated hypoflourescent or dark areas 
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ONE OF THE PRIMARY METHODS USED TO DETECT, 
MONITOR, AND QUANTIFY GA LESIONS!!!

GA IMAGING - FUNDUS AUTOFLUORESCENCE (FAF)
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Highlights loss of the choriocapillaris!!! (allows for 
visualization of the deep/larger choroidal vessels)

GA IMAGING - OCT ANGIOGRAPHY (OCTA) IMAGING OF GA
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Geographic Atrophy Features on OCT

hyper-transmission

Zone of RPE loss/attenuation & overlying 
PR degeneration ≥ 250μm in diameter

12
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GA IMAGING: NEAR-INFRARED (NIR) REFLECTANCE

M . Pfau et al. Green-Light Autofluorescence Versus Com bined Blue-Light Autofluorescence and NIR Im aging in GA Secondary to AM D. IOVS 2017

Near-Infrared Reflectance 

Fundus Autofluorescence

• On NIR GA is bright (hyperreflective)
• On FAF GA is dark (hypo-autofluorescent)
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OCT En-Face ANALYSIS (Sub-RPE Slab) - GA

Distance to center of fovea

GA area enlarges over time
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Progression

AREDS2 Report #16: Progression of GA in ARMD

Extrafoveal
Multifocal

Central
Monofocal

FASTER PROGRESSION!!!

Larger lesionsSmaller lesions

Bilateral GA

K e e n an  T D ,  e t a l. A R E D S 2  R e se arch  G ro u p . P ro g re ssio n  o f G A  in  A R M D : A R E D S 2  R e p o rt # 1 6 . O p h th a lm o lo g y  2 0 1 8
F le cke n ste in  M , e t a l. T h e  p ro g re ssio n  o f G A  se co n d ary  to  A R M D . O p h th a lm o lo g y. 2 0 1 8
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OCT Biomarkers May Help Predict Conversion to GA 
or Wet AMD
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OCT Biomarkers May Help Predict Conversion to GA 
or Wet AMD

• Drusen volume
• Increased drusen height
• Abnormal thinning of the 

RPE layer
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OCT Biomarkers May Help Predict Conversion 
to GA or Wet AMD

• Hyper-Reflective Foci (HRF)
• Reticular pseudo drusen
• Hyper-transmission defects
• OCT-Reflective Drusen 

Substructures 

L ife  2022 , 1 2 , 3 6 . h ttp s://d o i.o rg /1 0 .3 3 9 0 /life 1 2 0 1 0 0 3 6  h ttp s://w w w .m d p i.co m /jo u rn a l/ life  
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OCT Biomarkers May Help Predict Conversion 
to GA or Wet AMD

Hyper-Reflective Foci (HRF)
• Extracellular pigment granules and 

outer segment debris (outer HRF)

• May also represent displacement 
and clumping of degenerated RPE 
cells 

• AREDS2 study:  Patients with HRF 
had 5 X increased risk of 
progression to GA at 2 years vs.  
controls 
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Geographic atrophy

• Lesions grow with time, at various 
rates
– Larger lesions, multi-focal lesions, 

extrafoveal lesions grow faster

• Treatment geared at decrease in lesion 
growth

• Growth associated with over-activation 
of complement system
– Various targets being investigated: C3, 

C5

20
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PEGCETACOPLAN

• Pegcetacoplan (Apellis): synthetic 
molecule that downregulates C3  
complement pathway

• FDA approved for treatment of  GA 
Feb 2023

• Delivered intravitreally
• Phase II Studies: 246 pts

– At 12 mos, 29% lower rate of  GA 
progression with monthly injections vs 
sham

– No difference in visual acuity
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PEGCETACOPLAN

• Phase 3 OAKS and DERBY: 12 mos results
– Primary endpoint to show reduced GA 

growth vs sham

• OAKS (637): met primary endpoint
– 16%-22% reduction in lesion growth at 1 

year

• DFERBY: did NOT meet primary endpoint
– 11%-12% reduction in lesion growth at 1 

year 

• No change  in visual acuity
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PEGCETACOPLAN

• Phase 3  OAKS and DERBY:  24 mos
– Treatment was found to be accelerated  with 

longer treatment, with greatest benefit 
between 18 and 24 mos.

• OAKS:
– 22% reduction in lesion size in monthly 

group vs sham
– 18% reduction in every other month

• DERBY
–  18% reduction in lesion size in monthly 

group
– 17% reduction in every other month

• Again, no improvement in VA noted

24
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Pegcetocoplan Achieved Continuous Reductions in Lesion Growth Rate Through Month 
241,2 (OAKS)
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Visit (Month)

6 1 2 1 8 2 4

-0.87 mm2 (95% CI: 
-1.27 to -0.47)

-0.72 mm2 (95% CI:
-1.10 to -0.33)

SHAM POOLED (n=207)
SYFOVRE EOM (n=205)
SYFOVRE MONTHLY (n=202)

18 %

22 %

B ase lin e

Reduction vs sham 
Baseline - Month 24‡

REDUCTION IN LESION GROWTH RATE WITH SYFOVRE VS SHAM POOLED1*†

C I=c o n fid e n c e  in te rva l; SE=sta n d a rd  e rro r.
*Based on a mixed effects model for repeated measures assuming a piecewise linear trend in time with knots at Month 6, 
Month 12, and Month 18.1

†SHAM EOM and SHAM Monthly were pooled for analysis.2
‡Slope for baseline to Month 24 is an average of slope of baseline to Month 6, Month 6 to Month 12, Month 12 to Month 18, and
Month 18 to Month 24.1
1 . SYFO V R E  (p e g c e ta c o p la n in je c tio n ) [p a c ka g e  in se rt]. W a lth a m , M A : A p e llis  Ph a rm a c e u tic a ls, In c ; 2023 . 2 . D a ta  o n  file . A p e llis  Ph a rm a c e u tic a ls, In c .

OAKS: OAKS: 
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Pegcetocoplan Achieved Continuous Reductions in 
Lesion Growth Rate Through Month 241,2 (DERBY)

26

SHAM POOLED (n=195)

SYFOVRE MONTHLY (n=201)
SYFOVRE EOM (n=201)

Visit (Month)
6 12 18 24B a se lin e

17 %

18 % -0.73 mm2 (95% CI: 
-1.14 to -0.31)

-0.70 mm2 (95% CI:
-1.11 to -0.28)

Reduction vs sham 
Baseline - Month 24‡

*Based on a mixed effects model for repeated measures assuming a piecewise linear trend in time with knots at Month 6, 
Month 12, and Month 18.1

†SHAM EOM and SHAM Monthly were pooled for analysis.2
‡Slope for baseline to Month 24 is an average of slope of baseline to Month 6, Month 6 to Month 12, Month 12 to Month 18, 
and Month 18 to Month 24.1
1 . SYFO V R E  (p e g c e ta c o p la n in je c tio n ) [p a c ka g e  in se rt]. W a lth a m , M A : A p e llis  Ph a rm a c e u tic a ls, In c ; 2023 . 2 . D a ta  o n  file . A p e llis  Ph a rm a c e u tic a ls, In c . 

REDUCTION IN LESION GROWTH RATE WITH SYFOVRE VS SHAM POOLED1*†

26

PEGCETACOPLAN

• Demonstrated to have favorable safety profile
• Most common adverse events 

– Ocular discomfort, vitreous floaters, 
conjunctival hemorrhage, transient intraocular 
inflammation, acute IOP

• Endophthalmitis in <1%  (about 1 in 3000)

• Increased rates of neovascular AMD
• 12% in monthly cohort, 7% every other 

month vs 3% in control

27

• 839 patients were exposed to SYFOVRE

• Endophthalmitis, retinal detachment, 
hyphema and retinal tears were reported in 
<1% of patients

• Optic ischemic neuropathy was reported in 
1.7% of patients treated monthly, 0.2% of 
patients treated every other month and 0.0% 
of patients assigned to sham

• Deaths were reported in 6.7% of patients 
treated monthly, 3.6% of patients treated 
every other month, and 3.8% of patients 
assigned to sham. The rates and causes of 
death were consistent with the elderly study 
population

*The following reported items were combined:
• Ocular discomfort included: eye pain, eye irritation, foreign body sensation in eyes, ocular discomfort, abnormal sensation in eye
• Neovascular age-related macular degeneration included: exudative age-related macular degeneration, choroidal neovascularization
• Punctate keratitis included: punctate keratitis, keratitis
• Intraocular inflammation included: vitritis, vitreal cells, iridocyclitis, uveitis, anterior chamber cells, iritis, anterior chamber flare

SYFOVRE 
MONTHLY 

(n=419)

SYFOVRE 
EOM 

(n=420)

SHAM 
POOLED
(n=417)

Ocular discomfort* 13% 10% 11%

Neovascular AMD* 12% 7% 3%

Vitreous floaters 10% 7% 1%

Conjunctival hemorrhage 8% 8% 4%

Vitreous detachment 4% 6% 3%

Retinal hemorrhage 4% 5% 3%

Punctate keratitis* 5% 3% <1%

Posterior capsule opacification 4% 4% 3%

Intraocular inflammation* 4% 2% <1%

Intraocular pressure increased 2% 3% <1%

OAKS and DERBY Combined: 

Adverse Reactions in Study Eye Reported in ≥2% of Patients Treated With SYFOVRE 
Through Month 24

28SYFO V R E  (p e g c e ta c o p la n in je c tio n ) [p a c ka g e  in se rt]. W a lth a m , M A : A p e llis  Ph a rm a c e u tic a ls, In c ; 2023 .
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PEGCETACOPLAN

• No notable difference in BCVA at 24 
mos in either treated group
– Perhaps due to relatively short time frame

• Recent ad hoc analysis
– Demonstrated loss of 5.6 fewer ETDRS 

letters at 24 mos in pts with GA located 
father  away from foveal center
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GALE Total Population (Nonsubfoveal + Subfoveal): Reductions in GA Growth Following 36 Months 
of Continuous Pegcetacoplan Increased Over Time
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P e g c e t a c o p la n  M o n t h ly  ( n = 2 4 1 )

P e g c e t a c o p la n  E O M  ( n = 2 6 7 )

S h a m  ( n = 2 7 2 )
P r o je c t e d  s h a m  

Year 1 17%     16%

Year 2 23%     22%

Year 3 35%     24%

All p-values are nominalStudy Month

Reduction vs sham (Months 0-36)
PM: 25%; p<0.0001
PEOM: 20%; p<0.0001

1.49 mm2 (PM) & 1.21 mm2 (PEOM) of Retinal Tissue Preserved Over 36 Months
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 36, with knots at Months 12 and 
24 allowing for the slope to be linear over each of the 12-month segments but to differ between segments (piecewise slope analysis). Mean rate of change of hypothetical sham from Month 24 to Month 36 was 
estimated from the mean rate of change in each 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 & 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.

30
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0 .0

1.0
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3.0

4.0

5.0

6.0

7.0

0 12 24 36

P e g c e t a c o p la n  M o n t h ly  ( n = 2 4 1 )

P e g c e t a c o p la n  E O M  ( n = 2 6 7 )

S h a m  ( n = 2 7 2 )
P r o je c t e d  s h a m  

All p-values are nominalStudy Month

S h a m  C r o s s o v e r  ( n = 2 7 2 )

Reduction vs sham (Months 24-36)
Sham Crossover: 19%; p<0.0001

GALE Sham Crossover (Nonsubfoveal + Subfoveal):
Reductions in GA Growth in First 12 Months of Pegcetacoplan Treatment

19% Reduction After Crossing over from Sham to Pegcetacoplan for 12 Months
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 36, with knots at Months 12 and 
24 allowing for the slope to be linear over each of the 12-month segments but to differ between segments (piecewise slope analysis). Mean rate of change of hypothetical sham from Month 24 to Month 36 was 
estimated from the mean rate of change in each 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 & DERBY.
EOM, every other month; GA, geographic atrophy; ITT, intent to treat; LS, least-squares; PM, pegcetacoplan monthly; SE, standard error.
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GALE: Untreated Fellow Eyes vs. Pegcetacoplan-Treated Study Eyes Over 36 Months

Study eye vs. fellow eye comparison was prespecified; statistical modeling was performed post hoc. 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 36, with knots at Months 12 and 24 allowing for the slope to be linear over each of the 12-month segments but to differ between segments (piecewise 
slope analysis). 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. Additionally, patients must have had bilateral GA and a fellow eye with baseline absence of eAMD in the medical history; baseline GA lesion size between 2.5 and 17.5 mm2 ; presence of any 
pattern of hyperautofluorescence in the junctional zone of GA; and GA not confluent with any peripapillary atrophy.
eAMD, exudative age-related macular degeneration; GA, geographic atrophy; LS, least squares; mITT, modified intent-to-treat; PM, pegcetacoplan monthly; PEOM, pegcetacoplan every other month; SE, standard error.
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Study Month

Reduction vs Fellow Eye
PM: 21%; p<0.0001

Study Month

Reduction vs Fellow Eye

PEOM: 19%; p<0.0001

Year 1     15%

Year 2     19%

Year 3     28%

Year 1     14%

Year 2     19%

Year 3     23%

Increasing Effects Over Time in Treated Study Eyes vs. Untreated Fellow Eyes

PM (n=118)
Study Eye
Fellow Eye

PEOM (n=148)
Study Eye
Fellow Eye
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GALE Nonsubfoveal Subgroup (n=286 eyes):
Reductions in GA Growth with 36 Months of Continuous Pegcetacoplan
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2.44 mm2 (PM) & 1.94 mm2 (PEOM) of Retinal Tissue Preserved Over 36 Months

P e g c e t a c o p la n  M o n t h ly  ( n = 9 5 )

P e g c e t a c o p la n  E O M  ( n = 1 0 4 )

S h a m  ( n = 8 7 )
P r o je c t e d  s h a m  

Year 1 27%     28%

Year 2 28%     21%

Year 3 42%     28%

All p-values are nominalStudy Month

Reduction vs sham (Months 0-36)
PM: 32%; p<0.0001
PEOM: 26%; p=0.0002

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 36, with knots at Months 12 and 
24 allowing for the slope to be linear over each of the 12-month segments but to differ between segments (piecewise slope analysis). Mean rate of change of hypothetical sham from Month 24 to Month 36 was 
estimated from the mean rate of change in each 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 & 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: Ocular AEs in the Study Eye over 12 Months

aSafety population, consisting of all enrolled patients who received at least 1 pegcetacoplan or sham injection and analyzed according to the actual treatment received. The following terms were combined: Ocular 
discomfort included: eye pain, eye irritation, foreign body sensation in eyes, ocular discomfort, abnormal sensation in eye. Exudative age-related macular degeneration included: exudative age-related macular 
degeneration, choroidal neovascularization.
AE, adverse event; PEOM, pegcetacoplan every other month; PM, pegcetacoplan monthly; SEOM, sham every other month; SM, sham monthly.

Safety Profile in First 12 Months of GALE Consistent with OAKS & DERBY

GALE
Integrated Months 24-36

Adverse events in study eye reported in ≥2% of patients 
treated with pegcetacoplan in M24-36, %a

PM to
PM

(n=250)

SM to
PM

(n=129)

PEOM to
PEOM

(n=268)

SEOM to
PEOM

(n=143)

Ocular discomforta 3.6% 6.2% 2.6% 7.0%

Exudative age-related macular degenerationa 7.9% 5.6% 2.0% 2.9%

Cataract 5.2% 3.9% 1.9% 3.5%

Vitreous floaters 4.4% 10.1% 2.2% 5.6%

Conjunctival hemorrhage 3.2% 9.3% 2.6% 4.2%

Retinal hemorrhage 3.2% 2.3% 2.2% 1.4%

Intraocular pressure increased 4.8% 3.9% 5.2% 1.4%

34

GALE: Conclusions

• 92% patient retention in the first year of GALE

§ Pegcetacoplan Monthly and PEOM showed increasing effects over time, with reductions in GA growth of 35% 
and 24%, respectively, between Months 24 and 36

− Reductions of 42% (PM) and 28% (PEOM) in NSF GA between Months 24 and 36

• 1.49 mm2 (PM) and 1.21 mm2 (PEOM) of retinal tissue preserved over 36 months

– 2.44 mm2 (PM) and 1.94 mm2 (PEOM) of retinal tissue preserved in NSF GA over 36 months

• Functional benefit observed on microperimetry in OAKS, correlated with BCVA outcomes

• >18,000 injections administered across OAKS, DERBY, and through 12 months of GALE 

§ Safety in GALE has been similar to that observed in the OAKS and DERBY studies

BCVA, best-corrected visual acuity; GA, geographic atrophy; NSF, nonsubfoveal; PEOM, pegcetacoplan every other month; PM, pegcetacoplan monthly.
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Avacincpatad Pegol 
(ACP)

• Intravitreal Injection developed by Iveric Bio 
(Astellas)

• FDA approved August 5, 2023
• Blocks complement pathway C5a and C5b
• GATHER 1 /Gather 2 Study: 286 pts

– At 12 mos, 27% (2 mg) and 28% (4 mg) less GA 
growth vs Sham with monthly injections

– At 18 mos, 28% and 30%
– Reduced rate of vision loss noted

36
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Avacincaptad pegol significantly reduced the mean 
GA growth rate over 12 months compared with 

sham1
GATHER1 primary end point (square root transformation) 

0.140

0.2920.195

0.402

0
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0 .4

0 .5

0 6 1 2

Avacincaptad pegol 2 m g (n=67)
Sham  (n=110)

Difference: 
0.110 mm
95% CI: 

0.030-0.190
p=0.0072

27.38% less 
than sham 0.154

0.321
0.210

0.444

0
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0 6 1 2

Avacincaptad pegol 4 m g (n=83)
Sham  (n=84)

27.81% less 
than sham

Difference: 
0.124 mm
95% CI: 

0.038-0.209
p=0.0051

Avacincaptad pegol 2 mg vs sham1,2 Avacincaptad pegol 4 mg vs sham1,2
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Note: Based on LS means from MRM; for ITT population, Hochberg procedure was used for significance testing. These LS means are 
estimates from the MRM, drawing on all available data, including data from groups with different randomization ratios in Part 1 and Part 
2, and should not be interpreted as directly observed data.
CI, confidence interval; GA, geographic atrophy; ITT, intent-to-treat; LS, least square; MRM, mixed-regression model.
1. Jaffe GJ, et al. Ophthalmology. 2021;128:576-586; 2. Data on file. IVERIC Bio.
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Continuous treatment effect and separation from 
sham observed over 18 months (square root transformation)

0.145

0.301

0.391

0.198

0.418

0.559

0

0 .1

0 .2

0 .3

0 .4

0 .5

0 .6

0 .7

0 6 1 2 1 8

Avacincaptad pegol 4 m g (n=83)
Sham  (n=84)

Avacincaptad pegol 2 mg vs sham Avacincaptad pegol 4 mg vs sham

0.123

0.287

0.430

0.178

0.384

0.599

0

0 .1

0 .2

0 .3

0 .4

0 .5

0 .6

0 .7

0 6 1 2 1 8

Avacincaptad pegol 2 m g (n=67)
Sham  (n=110)

28.11% less 
than sham

29.97% less 
than sham

M onths M onths

Difference: 
0.167 mm
95% CI: 

0.062-0.273

Difference: 
0.168 mm
95% CI: 

0.066-0.271

Note: Based on LS means from MRM; for ITT population, Hochberg procedure was used for significance testing; prespecified and 
descriptive analysis. These LS means are estimates of the MRM model, drawing on all available data, including data from groups with 
different randomization ratios in Part 1 and Part 2, and should not be interpreted as directly observed data. 
CI, confidence interval; GA, geographic atrophy; ITT, intent-to-treat; LS, least square; MRM, mixed-regression model.
Data on file. IVERIC Bio.
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ACP

• Safety: Most adverse events 
were injection related
–  Subconjunctival hemorrhage 

13%
–  Increased IOP 9%

• No cases of endophthalmitis 
over  18 mos in studies 

• Approx. 7% progression to 
neovascular AMD

39

12 M onths1,2,a

Ocular TEAEs ≥2% in study eye

40

12 M onths3

40

ACP 

• Ad hoc analysis:
– Lower proportion of pts treated with 2 mg 

experienced a 15-letter loss from baseline 
vs sham

– Further, 56% risk reduction in persistent 
vision loss vs sham at 12 mos

41

ACP, avacincaptad pegol; BCVA, best corrected visual acuity; CI, confidence interval. 42

56% risk reduction in persistent vision loss with ACP 2 mg vs sham over 
12 months 
≥15-letter loss in BCVA from  baseline at any 2 consecutive visits (GATHER1 and GATHER2 pooled)

42
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ACP 24 month 
data

• Recently  released Sept 19
• Met primary endpoint of slowing GA growth 

vs sham at 24 mos
• Every other month dosing showed a similar 

reduction in GA growth vs sham
• Treatment effect almost doubled over 24 mos
• One case endophthalmitis

• One case non-serious  intraocular 
inflammation

• Rate of CNVM was 12% with Izervay vs 9% in 
sham

43

ACP reduced GA growth when dosed 
EM and EOM vs sham

44

44

Early treatment effect observed by 6 months and
 increased over time through 2 years

45 45

45

Treatm ent effect vs sham  m ore than doubled with ACP 2 m g EM  and EOM  over 2 years com pared to the treatm ent 

effect over 1 year

46 46

46

Summary

47

Treatment effect more than doubled over 2 years compared to 1 year for ACP 2 mg vs sham 

ACP was well tolerated: over 2 years there was 1 case of non-serious IOI, 1 case of 

culture-positive endophthalmitis, and no cases of ION or retinal vasculitis

In year 2, incidence of CNV was similar for sham vs ACP 2 mg EOM

Over 2 years, only a slight increased incidence of CNV for ACP 2 mg vs sham

(11.6% vs 9.0%, respectively)

Both monthly (EM) and every other month (EOM) ACP 2 mg reduced GA growth vs sham

47

GTOO5

• GT005: investigational gene therapy designed 
to induce expression of CF-I after subretinal 
delivery
– Gyroscope therapeutics, bought by Novartis 

• $800 M up front, potential $700M more
– CF-I  down regulates CF

– CF related to inflammation and GA lesion 
progression

• Stage II studies showed well tolerated and had 
positive effects on lesion size and acuity

• FUTURE STUDIES HALTED

48
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When to Refer?
• Any GA that is threatening central visual function
• Any GA that is beginning to involve the fovea 

–  likely already having reduced Va

• Large extrafoveal lesions

Progression to 
subfoveal 
involvement 18 mo

49

When to Refer?
• Extrafoveal lesions that are not a threat to 

central Va?
• Central GA lesions that have already have sig loss 

of visual function?

50

“Wet” AMD

• Neovascular “wet” AMD

– Mainstay of treatment consists of serial intravitreal injection of anti-VEGF agents

– VEGF inhibitors have demonstrated improved visual and anatomic outcomes 
compared with other therapies

AAO. AMD preferred practice guidelines, 2019  (www.aao.org/preferred-practice-pattern/age-related-macular-degeneration-ppp).  Kulkarni K, Prenner JL. Rev Ophthalmol. 
1/13/2006. (www.reviewofophthalmology.com/article/an-update-on-macugen-trials). URLs accessed 5/30/2020. 

VEGF = vascular endothelial growth factor.

Anti-VEGF 
Agents

Pegaptanib
(Macugen®)

Ranibizumab 
(Lucentis®)

Aflibercept 
(Eylea®)

Brolucizumab 
(Beovu®)

Bevacizumab 
(Avastin®)

FDA approval 2004 2006 2011 2019 Not approved

Pivotal studies VISION
ANCHOR 
MARINA 

IVAN

VIEW  
1 and 2

HAW K  HARRIER CATT

51

Anti-VEGF Agents

• VEGF is a primary driver of blood vessel growth and leakage in AMD

• Anti-VEGF agents block and neutralize VEGF

– Results in decreased intra- and sub-retinal fluid

– May also decrease risk of scar tissue formation

• Serious adverse effects (endophthalmitis) rare

• Less serious events (subconjunctival hemorrhage, vitreous hemorrhage, 
floaters) are also uncommon

Pongsachareonnont P, et al. Clin Ophthalmol. 2018;12:1877-1885.  Yeo NJY, et al. Front Pharmacol. 2019;10:1363.  Holz FG, et al. Br J Ophthalmol. 2016;100:1623-1628. 
American Society of Retina Specialists (ASRS). Intravitreal injections. (www.asrs.org/content/documents/fact-sheet-30-intravitreal-injections.pdf).  Sukgen EA, et al. Int 
Ophthalmol. 2017;37:215-219. Living well with low vision. (https://lowvision.preventblindness.org/2013/06/25/betadine-and-eye-pain/). URLs accessed 5/30/2020.

52

Anti-VEGF Agents: Delivery and Dosage

• Delivered intravitreally

• Dosing schedule and agent used varies

• In general

– Loading dose with 1 injection per month for 3 months, then inject based on  
FA, OCT, or other clinical findings

– Reduces patient burden while still delivering good results

Holz FG, et al. Br J Ophthalmol. 2016;100:1623-1628. Kress B. Review of Optometry. 2019 (https://www.reviewofoptometry.com/article/antivegf-where-are-we-now). Accessed June 10, 2020. Treating Wet AMD with Anti-VEGF drugs. 2016 (https://www.reviewofophthalmology.com/article/treating-wet-amd-with-antivegf-drugs). Accessed June 10, 2020

53

Anti-VEGF Agents: Outcomes

1 . B ro w n  D M , e t a l. O p h th a lm o lo g y . 2 0 0 9 ;1 1 6 :5 7 -6 5 .e 5 .  2 .N g u y e n  Q D , e t a l. In v e st O p h th a lm o l V is  Sc i. 2 0 1 1 ;5 2 : ab stract 3 0 7 3 .  3 . S ch m id t-E rfu rth  U , e t a l. 
In v e st O p h th a lm o l V is  Sc i. 2 0 1 1 ;5 2 :E -A b stract 1 6 5 0 .  4 .D u g e l P U , e t a l. O p h th a lm o lo g y . 2 0 2 0 ;1 2 7 :7 2 -8 4 . 

Eylea2,3

• 95% of patients 
treated maintained 
acuity

• 7.9–10.9 letters mean 
improvement of 
vision

CST = central subfield thickness.

Beovu4

• ~30% gained at least 15 
letters by year 1

• Less fluid and greater 
reduction in CST vs 
aflibercept

• At 1 year, half of subjects 
on 3-month dosing

Lucentis1

• 94% stable vision at 2 
years

• 34–41% gained 15 
letters or more

• Average gain of 11.3 
letters at 1 year and 
10.7 letters at 2 years

54
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Beovu ( brolucizumab) 

• Novartis
• FDA approved Oct 9, 2019
• Greater fluid resolution than previous agents with similar 

vision gains on 3 mos dosing
• Based on Hawk and Harrier  Phase 3 trials

55

Beovu ( brolucizumab) 

• Hawk and Harrier Study: compared to Eylea 
– 30% of pts gained at least 15 letters by year 1
– Greater reduction in central retinal thickness at week 16 and 1 year 

than Eylea
– Fewer pts with subretinal fluid than Eylea
– Real key is extended dosing 
• After 3 monthly loading doses

– By year 1, > ½ pts on 3 mos dosing
– Rest were 2 mos dosing

– Safety profile similar to Eylea

56

Beovu update

•  In Feb, 2020, American Society of Retinal Specialists (ASRS) issued a 
warning reporting 14 cases of retinal vasculitis following injection of Beovu
– 11/14 were occlusive and resulted in vision loss

• In March, Novartis concluded that retinal vasculitis, retinal artery 
occlusion, or severe vision loss occurred  in 8.75-10.08 out of 10,000 
injection

• Added to warning label
– Intraocular inflammation in 4% of pts
– Artery occlusion in 1%

• Advised to avoid if pts had h/o inflammation to any other anti-Vegf agent

57

High Dose Aflibercept 
(Eylea)

• PULSAR (AMD) and PHOTON (DME)  Studies
– Looked at 8 mg  vs 2 mg  of Eylea
– Demonstrated non-inferior  and clinically equivalent vision 

gains at 48 weeks  with 8 mg at 12 and 16 week dosing after 3 
initial doses compared to Eylea every 8 weeks  after initial 
dosing

• Eylea HD FDA approved 8/18/2023 for AMD, DME and DR
– Recommended dose 1 injection every 4 weeks for first 3 mos 

for all indications, then every 8-16 weeks (2-4 mos) for AMD 
and DME and every 8-12 weeks (2-3 mos) for DR

58

Vabysmo (faricimab)

• Roche/Genentech

– FDA approved  January  3,  2022 for AMD and DME

• First bi-phasic antibody for intraocular use

– One arm: Vegf-A inhibitor

– Other arm: Angiopoietin-2 (Ang-2)inhibitor

– growth factor that promotes vascular destabilization and and 
inflammation

– Dual inhibition of VEGF and Ang-2 have proven more effective than inhibiting  
either target alone

• Multiple studies show similar results to monthly Lucentis/Eylea but able to object less 

frequently, many pts q 16 weeks

• May be FDA approved for RVO by end of year

59

Susvimo

• Previously called Genentech Port Delivery System (PDS)
– Refillable port placed under conjunctiva to allow steady 

supply of Lucentis
• Studies (LADDER, ARCHWAY) demonstrated equivalent results to 

monthly Lucentis at 40 weeks
– Large % of pts did not need refill prior to 6 or 12 mos

• FDA approved 10/1
• Recalled 10/22

– Issue with implants breaking when refilled
• Reapproved July 8, 2024 with new implant and refill needle

60
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Anti-Vegf Biosimilars
• Per the FDA:

– “A biosimilar is a biological product that is approved based on data showing that it is highly 
similar to a biological product already approved by the FDA (reference product) and has no 
clinically meaningful differences in terms of safety, purity and potency (i.e., safety and 
effectiveness) from the reference product, in addition to meeting other criteria specified by 
law.”

• Currently, 2 FDA approved Ranibizumab Biosimilars
– Byooviz (Samsung) approved Sept 2021

– Cimerli (Coherus) approved Oct 2022
• Many in development

– Ranibizumab ≅  5
– Aflibercept ≅  8

– Bevacizumab ≅  1 Outlook Pharmaceuticals (Lytenava)  NOT APPROVED in 2023

61

Biosmilars

• Recently  5/20/24 FDA approved two Eylea Biosimilars 
• Yesafili (aflibercept-jbvf) Biocon Biologics
• OPUVIZ (aflibercept-yszy) Samsung Bioepis/Biogen
• Approved for
– Neovascular  AMD
–Macula edema following RVO
– Diabetic macular edema
– Diabetic retinopathy

62

Foresee Home

63

64

Visit

2

At-risk Patients May Convert to Wet AMD
at Any Point Between Follow-up Visits

Visit

1

Converts 
after office 

visit

M ore likely 
to lose vision

Converts 
between 

office visits

Converts 
before office 

visit

Less likely to 
lose vision

Reference: Rauch R, et al. Retina. 2012;32(7):1260-1264.
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Amsler grid alone has limited 
ability to detect visual changes

65

Accurately taking the test1,2

• Fixation
• Testing distance 
• Test questions
• Compliance 

Cortical completion1

Low sensitivity; subjectivity exam 
to exam, patient to patient1

References: 1. Midena E, Vujosevic S. Ophthalmic Res. 2015;55(1):26-36. 2. Isaac DL, et al. Arg Bras Oftalmol. 2007;70(5):771-776. 3. Liu TY, et al. JAMA 
Ophthalmol. 2013;131(3):335-340. 4. Wong TY, et al. Ophthalmology. 2008;115(1):116-126.

65

51 CNV 
events

31 CNV events

Standard care arm

757 participants 1520 
participants763 participants

ForeseeHome 
plus standard care arm

Intent to Treat (ITT) 
population results

Mean follow up 1.4 yr ± 0.6 years
Mean VA at entry 20/25

AREDS2-HOME Study

66

• Routine monitoring
• Patient symptoms
• ForeseeHome

• Routine monitoring
• Patient symptoms

Reference: AREDS2-HOME Study Research Group. Ophthalmology. 2014;121(2):535-544.

*Primary outcome: Change in BCVA from baseline to CNV detection

66
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62%
≥20/40

87%
≥20/40

N=18
ITT

N=40

91%
≥20/40

PP1
N=32

94%
≥20/40

PP2
N=29

P=.014
P=.005

P=.003

50% MORE
patients maintained 20/40 

or better when using 
ForeseeHome vs standard of 

care alone

ForeseeHome armStandard 
care

More patients who used ForeseeHome
maintained ≥20/40 VA

67Reference: AREDS2-HOME Study Research Group. Ophthalmology. 2014;121(2):535-544.

94% of patients maintained 20/40 at time of wet AMD diagnosis; 
Absolute visual acuity at time of wet AMD diagnosis is critical to visual acuity 

outcomes at year 1

67

Home OCT

• Monitoring of intra- and subretinal fluid based on daily patient self-imaging

• Easy-to-use, patient-operated device

• Takes less than one minute per eye

• AI algorithm analyzes images on cloud

• Remote diagnostic clinic, provider of monitoring program, reports changes 
meeting physician-selected fluid volume thresholds to referring physician

• 24/7 physician access to all data

• Great way for retina MDs to know when next injection truly 
needed

68

Home oct

• SCANLY AI Powered home OCT 
approved 5/16/24

• Two us trials over 500 pts
– Safe and efficacious way to visualize 

intra and sub-retinal edema
– 5,426 scans performed, 97% 

successful
– Adherence of 5.9 scans/week
– Self-imaging took 44 seconds on 

average

69

• CFH y 402H 2-4 x more likely to get AMD

• ARMS 2: 2.3 -5.6 x more likely
• If highest risk alleles for both, 50 fold increase in AMD

• Smoking and obesity increased risk even further

70

71

Is AMD in our DNA?

• AMD is a genetic disease with known markers accounting for at 
least 70% of the population attributable risk

• Other 30% is environmental/lifestyle 
• Risk factors
– Non-modifiable: age, race, gender
–Modifiable: Smoking, increased BMI, poor diet/nutrition, UV 

exposure

72
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AMD is a Genetic Disease

Those with stronger genetic risk develop more 
advanced disease earlier in life. 

73

Major genetic factors

• CFH
– Single most important genetic component
– CFH Y402H

• ARMS2/HTRA1
– Second most important gene in AMD

• C3
– Another component of the complement system

• ND2
– Mitochondrial oxidative phosphorylation molecule

• Others

74

Genetic Factors and Risk:
 More than additive!

• Former Smokers: 1.29x
• Current Smokers: 2.4X
• Non-Smoker and CFH,Y402H: 7.6X
• Current smoker and CFH,Y420H: 34X

75

AMD Genetic Testing: Arctic DX

Macula Risk NXG
Looks at 15 SNPs as well as 

smoking, BMI, age and AMD status  
to determine AMD patients who 
may progress to advanced AMD 
and vision loss in 

• 2 years
• 5 years
• 10 years

Cheek Swab

76

Patient Report 

77

AMD Risk Testing for a Full Spectrum of Patients 

AMDiGuard  DNA Progression  Assessment

For people ≥55yo with or without AMD findings 

For people <55yo WITH AMD findings

• Assesses a patient’s risk of progression to advanced 
AMD within 2, 5,10, 20 and 30 years

• Delaying progression to advanced AMD with 
secondary prevention including AREDS vitamins, 
increased surveillance (home monitoring)

AMDiGuard DNA  Risk  Assessment

For people <55yo without AMD findings

• Assesses a patient’s lifetime risk of developing 
advanced AMD (GA or CNV) allowing preventive 
lifestyle changes at younger age

• Delaying onset of disease with primary prevention 
including lifestyle modifications, supplementation 
(i.e. nutrition) and nutritional intervention

P R IV A T E  A N D  C O N F ID E N T IA L . D O  N O T  S H A R E . 

78
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AMD Gene Panel

• Based on the latest in 
AMD Genetics research 

• Clinically Proven and Clinically 
Actionable to be the most 
impactful variations on 
AMD progression

• Combines both genetic 
+ non-genetic markers

Gene SNP No. Allele 
Variants AMD Risk Chromosome Pathway

ARMS2/HTRA1
(HtrA Serine Peptidase 1)

Rs10490924
(A69S)

GG Lower Risk (Reference)

10q26 Immune/
inflammatoryGT Moderate Risk

TT Higher Risk

CFH 
(Com plem ent Factor H)

Rs1061170
(Y402H)

TT Highly Protective

1q31

ComplementCT Moderately Protective

CC Higher Risk (Reference)

Rs121913059
(R1210C)

CC Lower Risk (Reference)

ComplementCT Moderate Risk

TT Higher Risk

Rs1410996
(IVS14)

AA Highly Protective

ComplementGA Moderately Protective

GG Higher Risk (Reference)

C3
(Com plem ent Com ponent 3)

Rs2230199
(R102G)

GG Lower Risk (Reference)

19p13 ComplementGC Moderate Risk

CC Higher Risk

23andMe 
SNPs

P R IV A T E  A N D  C O N F ID E N T IA L . D O  N O T  S H A R E . 
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How can we use this information?

• Increased surveillance for those at higher risk
– Sooner/more frequent appointments
–More diligent home monitoring

• More diligence with modifiable risk factors
• Consider earlier vitamin supplementation
• Potential treatments in the future

81

Photobiomodulation
• LIGHTSITE 1 had 36 subjects and tested 46 eyes
• Two series of treatments (3× per week for 3–4 weeks) over 1 year 
• PBM patients had +4 letters at Month 1 and 7

– 50% of PBM improved at least 5 letters vs 13.6%
– Stat signif improvement in contrast, drusen volume, drusen 

thickness and QOL scores

• LIGHTSITE III currently enrolling in the US
– Primary outcome is VA

Uses Valeda system by Lumithera

Markowitz et al. Photobiomodulation for AMD. Retina 8/19
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Genetic treatments

• Several companies looking at genetic treatment for AMD
• Viral vectors are used to introduce an  anti-VEGF encoding 

transgene to allow they eye to begin to secrete anti-VEGF
• Transforms the eye into a “biofactory”
• Produces its own anti-VEGF supply
• Reduces need for extrinsic injections

• RGX-314 and ADVM-022

83

Melatonin and amd?

• Study in Jama Ophth June 2024
• Retrospective study: 230 k pts evaluated, 121K on melatonin

– Melatonin use associated with reduced risk of AMD as well as progression
– Pts taking melatonin As much as 58% less likely to be diagnosed with amd 

over 15 year study period
– Less conversion from dry to wet amd as well

• Interesting study  but flawed
– Healthy user bias
– Duration and diose of melatonin unclear
– More research needed
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anx007

• Annexon biosciences
• C1Q blocker for GA

– Archer II Phase 3 clinical studies 
recruitment

– Potential protection of vision in early 
studies

• Protection of photoreceptors in phase 2
– 60% protection vs sham within 1.5 mm of 

fovea
– 29% protection over full retina at 12 mos 

– Data expected second half 2026

85

axpaxli

• Investigational, bioresorbable, 
hydrogel implant of axtinib
– Aka OTX-TKI
– Small molecular tyrosine kinase 

inhibitor (TKI)
– Anti angiogenic properties
– Being studied for both wet amd, Dr 

and other retinal diseases
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Others

• Oracea
– Low dose oral doxycycline
– Control inflammation
– Phase II/III studies underway on GA growth

• Metformin
– 2021 Article, JAMA ophthalmology
– 5-10% reduced odds of developing AMD in pts on metformin
– Further studies needed
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Others

• RPE Patch
– Graft RPE from stem cells to damaged macula area
– Recent advances in growing cells as well as surgical technique
–Many years away form practical use

• Stem cells
– Small trials show promise
–May be 10+ years away

88


