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Unlike current treatment 
approaches for AMD (Figures 1 
and 2), which focus on managing 
symptoms, gene therapy offers a 
promising avenue for long-term—

and potentially curative—interventions. Here, we provide 
an overview of the latest advances in the field (Table).

 G E N E T H E R A P Y C A N D I D A T E S F O R W E T A M D 
ABBV-RGX-314 (Regenxbio/Abbvie) uses an AAV vector 

to deliver a gene encoding an anti-VEGF antibody fragment 
similar to ranibizumab.1 The phase 2 AAVIATE trial 
(NCT04514653) is studying suprachoroidal ABBV-RGX-314 
compared with ranibizumab (Lucentis, Genentech/Roche). 
Interim 6-month results in 115 patients across three dose 
levels indicated no serious adverse events. In patients 
treated at the highest dose level, the therapy has resulted 
in an 80% decrease in the annualized injection rate and 
50% of patients remaining injection-free. Additionally, no 
cases of intraocular inflammation were observed with a 
short course of prophylactic topical steroid eye drops.2 An 
ongoing observational trial (NCT05210803) is following 
patients for 5 years to assess long-term safety and efficacy. 

The phase 3 ASCENT clinical trial (NCT05407636) and the 
phase 2/3 ATMOSPHERE (NCT04704921) trial are assessing 
the administration of ABBV-RGX-314 via subretinal delivery 

compared with 2 mg aflibercept (Eylea, Regeneron) and 
ranibizumab, respectively. A long-term study (NCT03999801) 
is following participants for up to 5 years after a single 
subretinal administration of ABBV-RGX-314.

Ixo-vec (ixoberogene soroparvovec, Adverum 
Biotechnologies) employs an AAV capsid, AAV.7m8, to 
intravitreally deliver the genetic code for aflibercept, 

s

 �Gene therapy offers a promising avenue for long-
term—and potentially curative—interventions for wet 
AMD and geographic atrophy (GA).

s

 �At least six gene therapies are under investigation 
for the treatment of wet AMD with intravitreal, 
subretinal, and suprachoroidal delivery methods. 
Early data suggest some of them could decrease the 
annualized injection rate by 80% or more. 

s

 �Several companies are in the early phases of 
exploring gene therapy for GA. Preliminary results 
show promise, with a slowing of GA lesion growth 
rates for some drug candidates. 
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enabling transduced retinal cells to continuously produce 
therapeutic levels of aflibercept. Preliminary 4-year data from 
the ongoing OPTIC extension study (NCT04645212) show an 
86% reduction in annualized anti-VEGF injections compared 
with baseline. Nearly half of the participants remained 
injection-free, and 78% of those who were injection-free after 
the first year maintained that status through year 4.3 

Preliminary results from the phase 2 LUNA trial 
(NCT05536973) show that ixo-vec reduced the need for anti-
VEGF injections by 88% to 92% from baseline in 60 patients 
across two dose cohorts, 6E10 vg/eye and 2E11 vg/eye, 
respectively. At the two tested doses, 1-year injection-free 
rates were 54% and 69%, respectively.3 At 52 weeks, with 
prophylactic topical steroids, no inflammation was observed 

in patients receiving the low dose of ixo-vec.3 The phase 3 
ARTEMIS study (NCT06856577) is enrolling 284 patients 
in a double-masked, randomized trial comparing ixo-vec 
(6E10 vg/eye) with 2 mg aflibercept.4

4D-150 (4D Molecular Therapeutics) delivers aflibercept 
and a VEGF inhibitory miRNA through intravitreal 
injection of an AAV variant.5 In the phase 1/2 PRISM trial 
(NCT05197270), participants are administered either high- 
or low-dose gene therapy, while the control group receives 
bimonthly aflibercept injections. An interim analysis at 
24 weeks revealed a more than 80% reduction in injection 
frequency across both treatment groups.6 Visual acuity 
remained stable in both groups, and no significant adverse 
events were reported.6 The company is recruiting for the 

TA B L E. AC T I V E C L I N I C A L T R I A L S I N V E S T I G AT I N G G E N E T H E R A PY C A N D I DAT E S I N A M D

Agent (Company) Delivery NCT Number Phase Completion

Wet AMD

ABBV-RGX-314 (Regenxbio/Abbvie) Suprachoroidal NCT05210803 Long-term March 2028

Subretinal NCT03999801 Long-term December 2028

Subretinal NCT05407636 Phase 3 November 2025

Subretinal NCT04704921 Phase 2/3 May 2025

Suprachoroidal NCT04514653 Phase 2 October 2025

Ixo-vec (Adverum Biotechnologies) Intravitreal NCT04645212 Long-term June 2025

Intravitreal NCT06856577 Phase 3 March 2030

Intravitreal NCT05536973 Phase 2 August 2028

4D-150 (4D Molecular Therapeutics) Intravitreal NCT06864988 Phase 3 June 2027

Intravitreal NCT05197270 Phase 1/2 November 2025

KH631 (Chengdu Origen Biotechnology) Intravitreal NCT05672121 Phase 1/2 December 2026

Intravitreal NCT05657301 Phase 1 September 2026

KH658 (Chengdu Origen Biotechnology/Vanotech) Suprachroidal NCT06825858 Phase 1 TBD

FT-003 (Frontera Therapeutics) Intravitreal NCT06492863 Phase 1/2 October 2024

Intravitreal NCT05611424 Phase 1 November 2024

HG202 (HuidaGene Therapeutics) Subretinal NCT06623279 Phase 1 February 2027

Subretinal NCT06031727 Phase 1 December 2024

EXG102-031 (Exegenesis Bio) Subretinal NCT05903794 Phase 1 December 2024

EXG202 (Exegenesis Bio) Intravitreal NCT06888492 Phase 1 April 2026

Geographic Atrophy

JNJ-1887 (Janssen) Intravitreal NCT06635148 Long-term August 2029

Intravitreal NCT05811351 Phase 2 July 2025

OCU410 (Ocugen) Subretinal NCT06018558 Phase 1/2 September 2025



28   RETINA TODAY  |  MAY/JUNE 2025

Advances in AMD

4FRONT-1 phase 3 trial (NCT06864988).
KH631 (Chengdu Origen Biotechnology) uses an AAV 

vector to deliver a gene encoding a VEGF receptor fusion 
protein, which binds to VEGF.7 In preclinical studies, KH631 
demonstrated prolonged retention of the therapeutic 
protein in the retina and effectively prevented disease 
progression in wet AMD models.7 Phase 1 (NCT05657301) 
and phase 1/2 (NCT05672121) clinical trials are evaluating its 
safety and efficacy in wet AMD. 

In addition, Chengdu Origen Biotechnology/Vanotech 
recently announced the first patient with wet AMD dosed 
in a phase 1 trial (NCT06825858) for KH658, another 
recombinant AAV vector that encodes a VEGF receptor 
fusion protein that is delivered into the suprachroidal space.8 

FT-003 (Frontera Therapeutics) is an AAV gene 
expression system designed to stimulate retina cells to 
produce a humanized recombinant fusion protein similar 
to aflibercept.9 Phase 1 (NCT05611424) and phase 1/2 
(NCT06492863) clinical trials are assessing its safety and 
efficacy in wet AMD. 

HG202 (HuidaGene Therapeutics) is an RNA-editing 
treatment using the CRISPR/Cas13 system, delivered via 
a single AAV vector. The therapy is designed to reduce 
VEGF expression and prevent the development of 
choroidal neovascularization (CNV) in AMD. Preclinical 
studies showed an 87% reduction in CNV area, which 
surpasses current anti-VEGF treatments.10 Two ongoing 
phase 1 trials—SIGHT-I (NCT06031727) and BRIGHT 
(NCT06623279)—are assessing safety, tolerability, 
and efficacy at different doses. Initial data from the 
SIGHT-I trial indicated that a patient with a history of 
non-responsiveness to anti-VEGF injections showed 
significant improvement in retinal fluid, central retinal 
thickness, and visual acuity after a low-dose injection, with 
no adverse events or dose-limiting toxicity observed.11

EXG102-031 (Exegenesis Bio) is an AAV vector expressing 
a fusion protein that binds all four subtypes of VEGF and 

Ang-2 delivered subretinally. EXG202 (Exegenesis Bio) 
uses the same fusion protein-expressing transgene but is 
packaged in an ocular-specific capsid that enables a three- 
to five-fold increase in transduction efficiency in retinal 
cells, allowing administration via intravitreal injection.12 
Both EXG102-031 and EXG202 are in phase 1 trials 
(NCT05903794 and NCT06888492, respectively).

 G E N E T H E R A P Y C A N D I D A T E S F O R G E O G R A P H I C A T R O P H Y 
JNJ-1887 (JNJ-81201887/AAVCAGsCD59, Janssen) 

employs an AAV vector to enhance the expression of 
soluble CD59, an antiinflammatory protein that inhibits 
the formation of the membrane attack complex in the 
complement pathway.13 JNJ-1887 is delivered via a single 
intravitreal injection. The phase 1 study demonstrated that 
the gene therapy was well-tolerated across all dose levels 
in 17 patients, with no significant safety concerns. Notably, 

Figure 2. Patients with dry AMD, such as this one, now have FDA-approved treatment 
options and the promise of gene therapies that are currently under investigation. 

Figure 1. Gene therapies under investigation for wet AMD may one day allow patients such as these to have a one-and-done treatment.
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patients in the high-dose cohort exhibited a continuous 
decline in geographic atrophy (GA) lesion growth rates 
over 24 months.14 Janssen initiated a phase 2 clinical trial 
(NCT05811351) to assess the change in GA lesion growth 
in eyes treated with JNJ-1887 compared with sham. 
Additionally, a long-term extension study (NCT06635148) is 
underway to monitor the drug’s sustained effects and safety. 

OCU410 (AAV5-hRORA, Ocugen) is designed to restore 
the expression of the RORA gene, which is involved in lipid 

metabolism and oxidative stress regulation.15 Early results 
from the phase 1 portion of the phase 1/2 clinical trial 
(NCT06018558), which includes nine participants with GA 
across three dosage levels, reported no serious side effects at 
6 months. The treated eyes exhibited a 21.4% reduction in 
lesion growth compared with untreated eyes.16

 B E T T E R V I S I O N, F E W E R T R E A T M E N T S 
There is a wealth of promising therapies in development 

for both wet and dry AMD (Figures 1 and 2). As research 
pushes forward, treatments for AMD could soon feature 
leading options that employ a multifaceted approach using 
various delivery techniques—all of which aim to preserve 
patients’ vision and extend treatment duration.  n
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Gene 
Therapy 
Defined

•	 Gene replacement therapy introduces a functional gene copy 
to compensate for a defective one. It requires knowledge 
of the specific genetic mutation and is less effective for 
polygenic diseases such as AMD.1 

•	 Gene silencing uses siRNAs or miRNAs to degrade specific 
mRNAs, preventing the production of harmful proteins. 

•	 Gene editing uses CRISPR/Cas9 to directly modify DNA 
mutations or reduce the expression of mutated proteins. 

•	 Modifier gene therapy regulates upstream or downstream 
genes that affect the expression of the malfunctioning gene. 

•	 The ocular “biofactory” delivers genes encoding therapeutic 
agents directly to ocular cells, enabling them to produce these 
agents locally, reducing the need for intraocular injections. 

•	 Neuroprotective gene therapy delivers factors such as 
pigment epithelium-derived factor (PEDF) to prevent retinal 
cell degeneration. In an AMD mouse model, delivery of PEDF 
with miRNAs effectively reduces choroidal neovascularization.2 

•	 Optogenetics introduces light-sensitive opsins, such as mela-
nopsin, into retinal cells to treat photoreceptor degenera-
tion, showing promising efficacy in preclinical studies.3 
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