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Current Anti-VEGF Options
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+10.7†

Verteporfin PDT (n=143)

Ranibizumab 0.5 mg (n=139)

Sham (n=238)

Ranibizumab 0.5 mg (n=240)

P<0.01 P<0.01

*21.4-letter difference compared to sham †20.5-letter difference compared to PDT
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Drug bevacizumab aflibercept ranibizumab brolucizumab

Format1-5 Full antibody (IgG1) VEGFR1/2- Fc fusion protein Fab fragment Single-chain antibody fragment

Molecular structure

Molecular weight1-5 ≈ 149 kDa 97-115 kDaa ≈ 48 kDa 26 kDa

Clinical dose2,3,5-7 1.25 mg 2.00 mg 0.50 mg 6.00 mg

Equivalent molar dose 0.4-0.5 1.0 0.5-0.6 11.2-13.3
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Dosing	Strategies
๏ Standing Treatment
๏ Typically Monthly or 

Bimonthly
๏ Closest to Pivotal 

Clinical Trials
+10.7†

Verteporfin PDT (n=143)

Ranibizumab 0.5 mg (n=139)

Sham (n=238)

Ranibizumab 0.5 mg (n=240)

P<0.01 P<0.01

*21.4-letter difference compared to sham †20.5-letter difference compared to PDT
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๏ Treat-and-Extend

Image by jcomp on Freepik
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Dosing	Strategies
๏ Standing Treatment
๏ Pro Re Nata (PRN)
๏ As Needed
๏ Skipping Treatment 

based on OCT 
imaging

๏ CATT Trial
๏ Real-life Data

Ciulla TA, et al. Ophthalmol Retina. 2020;4(1):19-30; 
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Dosing	Strategies
๏ Standing 

Treatment
๏ Pro Re Nata (PRN)
๏ Treat-and-Extend
๏ Extending Interval 

Between 
Treatments

๏ Based on OCT-
Guidance

๏ Most Common 
Algorithm

2021 PAT Survey
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Even	So,	Vision	Outcomes	Decrease	over	Time
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Agents	Recently	Approved
๏ Faricimab
๏ Port Delivery Device
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Faricimab

https://www.vabysmo-hcp.com/how-it-works.html
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Port	Delivery	Device

https://www.susvimo-hcp.com/procedure/video-library.html

Ranibizumab 100mg/ml



Retinal Consultants of Arizona               Retinal Research Institute

Port	Delivery	Device



Retinal Consultants of Arizona               Retinal Research Institute

Port	Delivery	Device



The Port Delivery System With Ranibizumab (PDS)
Continuous intravitreal delivery of a customized formulation of ranibizumab

The PDS was approved by the FDA 
in October 2021 as a drug-device 
combination with 2 refills per year 
for maintenance of vision and 
retinal anatomy in patients with 
nAMD1,a

a The FDA has issued a boxed warning for the PDS because it has been associated with a 3-fold higher rate of endophthalmitis compared with monthly intravitreal injections 
of ranibizumab.1 

1. Ranibizumab injection. Package insert. Genentech, Inc.; 2022. Wykoff CC et al. Presented at: Angiogenesis, Exudation, and Degeneration Meeting; February 11-12, 2022; 
Virtual. Holekamp NM et al; Archway Investigators. Ophthalmology. 2022;129(3):295-307. 

In October 2022 Roche/Genentech initiated a voluntary recall of the PDS ocular implant, insertion tool 
assembly, drug vial, and initial fill needle in the United States and paused new implantations,

including in ongoing global clinical trials. 

Refill-exchange procedures can continue in eligible patients who already have an implant. 

The voluntary recall is based on recent testing of the commercial supply of PDS implants where results 
showed that some implants did not perform to manufactures standards.



Kitchens J. Presented at: Vail Vitrectomy Meeting 2022; March 12-15, 2022; Vail, CO.
Dear Health Care Provider Letter. October 2022. https://www.gene.com/download/pdf/Susvimo_DHCP_Important_Prescribing_Information_2022-10-18.pdf

Visual representation of the normal position of the septum in the PDS (A) 
compared to septum dislodgement (B and C). Photo shows an example of a 

septum dislodged into the implant (B) and a micro computer tomography cross-
sectional image of the implant dislodged septum (C)
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Agents	Seeking	Approval
๏ Ophthalmic Bevacizumab
๏ High Dose Aflibercept
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On-Label	Ophthalmic	Bevacizumab

https://outlooktherapeutics.com/
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๏ Gene Therapy
๏ Tyrosine Kinase Inhibitors
๏ VEGF-C & -D Blockade

๏ Delivery Methods
๏ Intravitreal Injection
๏ Suprachoroidal Injection
๏ Subretinal Injection

Examples	of	Current	Trials
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Vajzovic, Macula Society 2023
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Suprachoroidal
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CLS-AX 
(axitinib injectable suspension)
for Suprachoroidal Injection



Sources: 1. Cabral T et al. Bevacizumab Injection in Patients with Neovascular Age-Related Macular Degeneration Increases Angiogenic Biomarkers. Ophthalmol Retina. 2018 January ; 2(1): 31–37. 
doi:10.1016/j.oret.2017.04.004. | 2. Lieu et al. The Association of Alternate VEGF Ligands with Resistance to Anti-VEGF Therapy in Metastatic Colorectal Cancer. PLoS ONE 8(10): e77117. | 3. Theile et al. 
Multikinase Inhibitors as a New Approach in Neovascular Age-Related Macular Degeneration (AMD) Treatment: In Vitro Safety Evaluations of Axitinib, Pazopanib and Sorafenib for Intraocular Use. Klin 
Monatsbl Augenheilkd 2013; 230: 247-254. | Image by Mikael Häggström, used with permission.  Häggström, Mikael (2014). "Medical gallery of Mikael Häggström 2014". WikiJournal of 
Medicine 1 (2). DOI:10.15347/wjm/2014.008. ISSN 2002-4436. Public Domain.

Axitinib’s intrinsic pan-VEGF inhibition through receptor blockade

• Approved treatments are focused VEGF-A inhibitors

Inhibits VEGFR-1, VEGFR-2,  VEGFR-3 receptors

• More active than anti-VEGF-A in in-vitro angiogenesis model1-2

Highly potent tyrosine kinase inhibitor (TKI)
• >10x more potent than other TKIs in preclinical studies
• Better ocular cell biocompatibility than other TKIs3

• More active than other TKIs for experimental corneal 
neovascularization in preclinical models

Preclinical data showed axitinib inhibition and 
regression of angiogenesis

VEGF Receptor-
2 primarily 
mediates 
angiogenesis

Axitinib: a Highly Potent, Pan-VEGF TKI to Treat Wet AMD
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Non-Exudative	AMD	with	Geographic	Atrophy



R

GA, geographic atrophy.
1. Fleckenstein M, et al. Ophthalmology. 2018;125:369-390; 2. Holz FG, et al. Ophthalmology. 2017;124:464-478.  130

Multiple imaging modalities are used to visualize GA lesions1,2

Each modality has its strengths and weaknesses

Images: Fleckenstein M, et al. Ophthalmology. 2018;125:369-390.

FUNDUS AUTOFLUORESCENCE OPTICAL COHERENCE TOMOGRAPHYCOLOR FUNDUS PHOTOGRAPHY

Multimodal imaging may be needed to obtain the 
most reliable detection and measurement of atrophy



R

AMD, age-related macular degeneration; CAM, Classification of Atrophy Meeting; OCT, optical coherence tomography; RPE, retinal pigment 
epithelium.
Sadda SR, et al. Ophthalmology. 2018;125:537-548. 131

CAM findings: OCT established to be the 
optimal imaging modality for defining AMD/Atrophy

Other imaging methods would be used to corroborate or support OCT-based observations

Image: Sadda SR, et al. Ophthalmology. 2018;125:537-548.  

hypertransmission

OCT: study of AMD progression and early end point development
allows specific layers (photoreceptors, RPE) to be evaluated
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Non-Exudative	(Dry)	AMD
๏ Smoking Cessation
๏ AREDS2 Vitamins
๏ Anything Else?
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Current	Hypothesis	for	GA	Pathophysiology	>	Multifactorial

1. Age-Related Eye Disease Study Research Group. Arch Ophthalmol. 2001;119(10):1417-1436; 2. Ambati J, et al. Nat Rev Immunol. 2013;13(6):438-
451.  Images courtesy of Caroline R. Baumal, MD, FASRS.
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Histopathology	of	AMD	Eyes

C3 and C5 accumulation in drusen, Bruch’s Membrane and 
Inner Choroid

C3 
(green)

C5 
(red)

C3 
(green)

(A) Arrowheads indicate cross-sections of choroidal capillaries; (B) Arrowheads indicate C3 immunoreactivity is also present in the extracellular space 
between the RPE and Bruch's membrane and in the cytoplasm of some RPE cells. BM = Bruch’s membrane; Chor/CHOR = choroid; Dr = drusen; PR = 
photoreceptor layer.
Anderson DH, et al. Prog Retin Eye Res. 2010;29(2):95-112; Anderson DH, et al. Am J Ophthalmol. 2002;134(3):411-431.
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C2    C4

CFH   CF I
CFR1    CFR3

Classical Lectin Alternative

Classical: antigen-
antibody complexes

Lectin: polysaccharides on 
microorganisms

Alternative: 
pathogen cell 
surfaces and 
nonspecific/ 
spontaneous 

activation

3 Separate Pathways
• Activation
• Converge on C3

For detection and removal foreign 
pathogens
-30 proteins 
Activation 
• Inflammation 
• Opsonization/phagocytosis
• MAC-mediated lysis, cell secretion, 

proliferation

C1, C4, C2 C3b, FB, FD, P

C3

C
5

C3a C3b

C5a C5b

Inflammation 

Cell removal, 
antigen uptake 
by APCs

Inflammation Cell death, 
secretion, lysis, or 
proliferation

MAC
C5b, C6, C7, 

C8, C9

Complement system and AMD
1st line defense of immune system 
Protection from microorganisms
innate immunity
• Not adaptable 
• Does not change as we age

Activated by adaptive immune system 
(through antigen antibody interaction)

Complement	Cascade

APC = antigen presenting cell; CF = complement factor; FB = factor B; FD = factor D; 
MAC = membrane attack complex.
Adapted from Ricklin D, et al. Immunol Rev. 2016;274(1):33-58.
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Pegcetacoplan Binds to C3 and C3b
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Design of the Phase 3 OAKS and DERBY Studies

OAKS (NCT03525613), DERBY (NCT03525600), GALE (NCT04770545). *Key secondary endpoints. AMD = age-related macular degeneration; BCVA = 
best-corrected visual acuity; CNV = choroidal neovascularization; EOM = every other month; FRI = Functional Reading Independence; GA = geographic 
atrophy; LL = low luminance; MAIA = macular integrity assessment; MMRM = mixed-effects model for repeated measures; NEI-VFQ = National Eye 
Institute Visual Function Questionnaire. Wykoff C, et al. Presented at: AAO annual meeting. September 30-October 3, 2022; Chicago, IL.
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Reductions	in	GA	Lesion	Growth	at	Month	24

LS means estimated from a MMRM. The mITT population was used for the analysis, defined as all randomized patients who received at least 1 injection 
of pegcetacoplan or sham and have baseline and at least one post-baseline value of GA lesion area in the study eye. Heier J, et al. Presented at: AAO 
2022. September 30-October 3, 2022; Chicago, IL. 



Retinal Consultants of Arizona               Retinal Research Institute

Combined	Reductions	in	GA	Lesion	Growth	Over	6-Month	Periods	
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Combined	Reductions	in	GA	Lesion	Growth	by	Lesion	Location	
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Combined	BCVA	in	the	Study	Eye	Over	24	
Months

LS means estimated from a MMRM. The mITT population was used for the analysis, defined as all randomized patients who received at least 1 injection 
of pegcetacoplan or sham and have baseline and at least one post-baseline value of GA lesion area in the study eye.  Wycoff C, et al. Presented at: AAO 
2022. September 30-October 3, 2022; Chicago, IL. 
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Microperimetry: Post Hoc Analysis of the Junctional Zone

• Hypothesis: linear expansion of GA 
lesions of ~100-150 microns/year1 

means that pegcetacoplan preservation 
of retinal tissue may primarily be 
reflected in preserved photoreceptor 
function in retina near GA lesion borders 
at baseline

• Functional zone (area within 250 microns 
of each side of GA lesion border) was 
created on FAF for each patient

• Microperimetry endpoints were assessed 
within this regiona
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Microperimetry Junctional Perilesional Analysis 
(Post Hoc) Signal of Functional Preservation
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TEAEs	in	OAKS	and	DERBY	Over	24	Months	
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New-Onset wet AMD in Study Eye at M12 & 24: Combined

Measure, n (%)
PM

(N=419)
PEOM

(N=420)
Sham 

Pooled
(N=417)

New-onset investigator-
determined eAMD 

12 months 25 (6.0) 17 (4.1) 10 (2.4)

New-onset investigator-
determined eAMD 

163 (79.1) 142 (68.3) 146 (70.9)

24 months – cumulative 51 (12.2) 28 (6.7) 13 (3.1)
Confirmed by reading center, 

24 months
At the time of investigator-

reported eAMD, 100% of patients 
had available SD-OCT and 82% had 

available FA for reading center 
evaluation

37 (8.8) 23 (5.5) 11 (2.6)

• The vast majority of 
CNV lesions that 
developed were 
occult lesions

• Patients who 
developed eAMD 
continued treatment 
with study drug and 
received on-label 
anti-VEGF therapy at 
the discretion of the 
investigator

• No patients in the 
pegcetacoplan study 
arms discontinued 
the studies due to 
eAMD

FDA Approved in February 2023
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Avacincaptad	Pegol	Is	a	Pegylated	RNA	Apatamer	Designed	to	be	a	Specific	Inhibitor	of	
Complement	C5

Khanani A, et al. Presented at: AAO 2022. September 30-October 2, 2022; Chicago, IL. 
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GATHER1:	Phase	2/3,	International,	Prospective,	Randomized,	Double-masked,	Sham-
controlled	Trial
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GATHER2:	Phase	3,	International,	Multicenter,	Prospective,	Randomized,	Double-masked,	
Sham-controlled	Study
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Key Inclusion and Exclusion Criteria
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GATHER 2: Primary Endpoint (Slope Analysis)
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GATHER 1/2 Met the Primary Endpoint



Retinal Consultants of Arizona               Retinal Research Institute

GATHER1: Benefit of ACP Increases With Duration of Therapy 
Over 18 Months

Based on LSMEANS from MRM model; ITT population Hochberg procedure was used for significance testing; prespecified and descriptive analysis. These least squares 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. *18-month P values are descriptive in nature.
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GATHER 1/2: Treatment-Emergent Adverse Events

12 months1 12 months1,2,a
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Ocular TEAEs ≥2% in Study Eye

12 months1 12 months1,2,a
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Exudative MNV in the Study Eye

12 months1 12 months2,a
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What’s Next?
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Complement	Therapies	for	GA	Under	Study

Down-stream
Anti-C3 (NGM621)
C3 degrader (CB 2782)
CFI (GT005 gene therapy; CB 4332; GEM 104)
CFH (GEM103)
sCD59 (JNJ1887)

Classical-specific
Anti-C1q (ANX007)

Alternative-specific
Reduce CFB (IONIS-FB-LRx)
Oral Factor D inhibitor (ALXN 2040)
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Gene	Therapy
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GT005
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GT005
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JNJ1887

https://www.retina-specialist.com/article/gene-therapy-in-amd-promises-and-challenges
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Thank You!


