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Mohammad Rafieetary, OD, FAAO, FORS, DIP ABO 

mrafieetay@charlesretina.com 

•Heidelberg Engineering- Ad Board, Speaker  

•Optos- Ad Board , Speaker  

•Regeneron- Ad Board , Speaker  

•Notal Vision- Ad Board , Speaker

•Apellis Therapeutics –Ad Board

• Iveric Bio-Ad Board

•Novartis-Ad Board   

FINANCIAL DISCLOSURES
MOHAMMAD RAFIEETARY, OD, FAAO, FORS, DIPL ABO AND ABCMO  

CHARLES RETINA INSTITUTE, GERMANTOWN TN  (MRAFIEETARY@CHARLESRETINA.COM) 

WHAT'S HOT?
RESEARCH-CLINICAL TRIALS  

• AMD

• Atrophic AMD

• GA 

• nAMD

• Diabetic 

Retinopathy 

• DME 

NOT FAKE NEWS 
WHAT ARE THE IMPLICATIONS 

•Easier Access to Diagnosis

•Better Diagnostic Tools

•Better Treatment Options 
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ADVANCES IN TECHNOLOGY

ADVANCES IN MEDICAL MANAGEMENT 

• Gene Editing, Gene Splicing

• Viral Vector Gene Delivary

GEOGRAPHIC ATROPHY  

GA-An Unmet Need 

• More than 5 million worldwide

• Nearly 1 million in the U.S. 

• 1 in 29 people over 75

• 1 in 4 over 90

73 Y/O WM
20/80

20/25 

Visual Struggle and Still Getting Worse! 

EXTENDED UTILIZATION OF CURRENT TECHNOLOGY 

• Optical Coherence Tomography 
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DISEASE BIOMARKERS
Recognition and Prediction of GA Development and 
Progression 

The Visual Cycle 

DRY AMD- Biomarkers For 
Progression (Attention to GA) 

• OCT- Not new technology but closer look 

March 2012- 81 Y/O WF  

July 2012 

April 2021

2012-2021

NIR or IR

Poor Fixation

20/30

CF

88 Y/O WF

2 years 

3.5 years 

5.5 years 93 Y/O 
20/300 

Deceased 

GA-HOT TOPIC 

Brimonide DDS (BrimoDDS) Failed
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©Gyroscope Therapeutics 

Apellis-Pegcetacoplan a targeted C3 Inhibitor

NDA Filed June 2022 

Iveric Bio-Zimura (avacincaptad pegol) 

ADVANCES IN THERAPEUTIC ARENA 
Adeno-associated virus (AAV) has become popular and a choice vector for gene 

and other forms of therapies as the “viral” vector would not cause disease and 

very mild immune response 

©Gyroscope Therapeutics 

©Gyroscope Therapeutics 

©Gyroscope Therapeutics 

Subretinal an immune privilege space vs suprachoroidal
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Genentech© Genentech©

Genentech©

STEM CELL AND TRANSPLANTATION FOR AMD/GA
• Photoreceptor Progenitor Cell (PRP) Monolayer on 

Biodegradable Scaffold

• Roughly 50/50 Cone/Rod Mix or Mostly Cones

• Authentic RPE Cell in Monolayer on Biodegradable 

Scaffold

• Combined Photoreceptor Progenitor Cell and RPE 

on Biodegradable Scaffold

Cell Source 
Induced Pluripotential Stem Cells Best Option

CD34+ Cells Obtained via Venipuncture from Volunteers, not patient due to cost 
Tissue Typed Like Organ Transplantation
Not Skin Fibroblasts Because iPSC Quality Not Good

Not Embryonic Stem Cells
Recipient Must Be Immune Suppressed, Logistics Issues, Cost Issues, Ethics Issues

Not Mesenchymal Stem Cells Obtained Via Liposuction

HUMAN RPE PATCH GRAFT TO PIG RECIPIENT

150 days post transplantation

Immune response

Outer retina recovery

Structurally damaged 

Transplanted area

Healthy area

Injured area

Neovascular AMD (nAMD)

• Approximately 15 million people have AMD in the US 

• More than 1.7 million have advanced AMD and reaching to nearly 3 

million soon 

• Approximately 200,000 new cases of wet AMD are diagnosed each 

early in North America

• nAMD is Defined by Growth or Presence of a Choroidal Neovascular 

Membrane (CNVM).

• There are different subsets of CNVM
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AMD CONVERSION 

March 2021-20/30 

October 2021-20/25
Patient is unaware of any changes  

EXISTING AND EMERGING TECHNOLOGIES FOR 
DETECTION 

• Startups for smaller, less expensive OCT and other imaging 

devices 

• Home Monitoring 

• AI Assisted Diagnosis  

Once You Detect nAMD Patient Is Subject To 
The Injection Black Hole 

Why?

THAT IS WHY!

* BCVA data reported in logMar; conversion calculated using 0.02 logMar = 1 ETDRS letter. † Includes reported data and estimated data based on month treatment. 1. Brown DM et al. N Engl J Med. 2006;355:1432-1444. 2. Busbee DM et al. Ophthalmology. 
2013;120:1046-1056. 3. Heier JS et al. Ophthalmology. 2012;119:2537-2548. 4. Martin DF et al. N Engl J Med. 2011;364:1897-1908. 5. Rosenfeld PJ et al. N Engl J Med. 2006;355:1419-1431. 6. Holz FG et al. Br J Ophthalmol. 2015;99:220-226. 7. Cohen SY et al. 
Retina. 013;33:474-481. 8. Finger RP et al. Acta Ophthalmol. 2013;91:540-546. 9. Rao P et al. Ophthalmology. 2018;125(4):522-528. 10. Ciulla TA et al. Ophthalmology Ret. 2018;2(7)645-653. AFL, aflibercept; BCVA, best-corrected visual acuity; BVZ, bevacizumab; 
ETDRS, Early Treatment Diabetic Retinopathy Study; LogMar, logarithm of the minimum angle of resolution; PRN, as-needed; RBZ, ranibizumab; q8w, every 8 weeks; VEGF, vascular endothelial growth factor.

REAL-WORLD VISUAL ACUITY OUTCOMES FALL SHORT 
OF CLINICAL TRIAL RESULTS
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Clinical Trials1-5 vs Real-world Studies6-10

1-Year Outcomes With Anti-VEGF Treatment
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Monthly q8w PRN Real-world

Mean No. 
of Injections 11.2‒12.5† 7.5 7.5 7.7 6.9 7.7 5.0 5.1 4.3 6.4 5.9 6.2 7.3

Clinical TrialClinical TrialClinical TrialClinical Trial RealRealRealReal ----worldworldworldworld

USUSUSUSExExExEx ----USUSUSUS

RBZ 0.5 mg monthly BVZ 1.25 mg monthly AFL 2.0 mg monthly All anti-VEGF (RBZ, BVZ, AFL) 
RBZ 0.5 mg PRN BVZ 1.25 mg PRN AFL 2.0 mg q8w
RBZ 0.5 mg real-world BVZ 1.25 mg real-world AFL 2.0 mg real-world

Clinical Trial Real-World

Ex-US US
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NEW CLASS OF VEGF BLOCKERS 

• New Applications of Existing Anti-VEGF 

•High Dose aflibercept  

VABYSMO®

Ranibizumab Biosimilar

FYB201 SB11* Xlucane

Manufacturer Coherus Biogen/Samsung Bioepics Xbrane-Stada/B&L

Trial Status Phase 3 done Phase 3 done Phase3 ongoing

Estimated Approval 2021/2022 2021/2022 2020

Aflibercept  Biosimilar

SB15 ABP938 FYB203 CHS2020 M710

Manufacturer Bigen/ Samsung Amgen Formycon Coherus Momenta/ Mylan

Status P3 ongoing P3 ongoing P3 ongoing P3 start 2021 P3

SB11 = Byooviz FDA Approved Sep 2021 (nAMD, myopic CNV, DME and RVO ME) 

STRATEGIES TO REDUCE INJECTIONS 
GB-102 (SLOW RELEASE) 

• Depot formulation of sunitinib malate, tyrosine kinase 

inhibitor that targets both VEGF-A and PDGF

• Forms a depot in inf vit cavity and gradually biodegrades 

• Phase ½ a was paused due to AC migration. 

• AE self-limiting, reversible no sequelae in M6 

• Optimized to eliminate the particle migration 

• Phase 2b ALTISSIMO study 

Potential Issues
AAV suppression by patient Abs
Immune Privilege Sites
Lifetime Anti-VEGF 

Comparable Vision: 

• Results from the Ladder and Archway clinical trials indicate that the treatment of 

nAMD with PDS 100 mg/mL results in vision outcomes comparable to monthly 

ranibizumab injections

Reduced Treatment Burden: 

• In the PDS 100 mg/mL arm of Ladder, patients received almost 7 times fewer 

injections and indicated high treatment satisfaction with both treatments 

ADDRESSING INJECTION BURDEN 
LADDER AND ARCHWAY CLINICAL TRIALS FOR THE PDS (GENENTECH)  
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SUSVIMOTM Continuously Delivers A Customized Formulation Of Ranibizumab 

With As Few As 2 Refills A Year
FDA Approved Oct 2021 

• Continuous delivery 

mediated by passive 

diffusion

• Rate of diffusion is 

concentration 

dependent and 

decreases over time

• Follows Fick’s Law

PDS MECHANISM OF CONTINUOUS DELIVERY: 
PASSIVE DIFFUSION

Passive
diffusion

Higher 
concentration in 
implant

Lower 
concentration in 
vitreous

45454545

PDS, Port Delivery System with ranibizumab.

Animated

Sample dose concentrations are illustrative and not to scale.
IVT, intravitreal; PDS, Port Delivery System with ranibizumab.

PDS VS MONTHLY INTRAVITREAL RANIBIZUMAB THERAPY
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intravitreal 
treatment

PDS with 
fixed-interval 
implant refill
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IVT
Advances in nAMD Treatment 

• 78 Y/O 

• nAMD OS treated since late 2013-late 2017 27 injections early 2018 

genetic tx no additional needed 

• nAMD OD mid 2015- late 2021  15 injections the Dec PDS post FDA 

approval 

Residual Asteroids 
20/30

20/80
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DIABETIC RETINOPATHY AND MACULAR EDEMA 

• 13% US adults have diabetes (34+ Mil)

• 35% (88 Mil) Prediabetics

• Diabetic Retinopathy Affects 1 in 3 diabetic patient

• 50% will develop DME  

https://www.healthline.com/health/diabetes/medications-list

Technological Advances in Management of Diabetes 

Not Toxo- Focal for “CSME”

Equally in DR and DME Treatment  SAME CONCERNS AS AMD  

• Disease Frequency and Rise in Prevalence 

• Complexity of the disease

• Chronicity and Recurrence 

MACULAR EDEMA 

• EDTRS OCT Gird or Subfield    
CSME-Clinically Significant 

Macular Edema  

DME-

50 51

52 53

54 55



8/15/2022

10

CHRONIC RECURRENT DISEASE 

IVI

180

90

No TX 

2 Weeks 

1 Month Observe 

Watch it 6 Mo Another 6 Mo TX 

Monthly 
Scans 

Conclusion

Our meta-analysis indicates that anti-VEGF 

pharmacotherapy is associated with superior 

visual acuity outcomes and less PDR-

related complications. However, there is 

insufficient evidence to suggest anti-VEGF 

therapy as an alternative to PRP.

DRCR Network
Protocol S 
Prompt Panretinal Photocoagulation versus 

Intravitreal Ranibizumab with Deferred 

Panretinal Photocoagulation for 

Proliferative Diabetic Retinopathy

Conclusion: ranibizumab is at least as 
effective as PRP in treating PDR 
(though in both groups 40-45% of eyes 
had active NV at two years). There’s 
significant data that ranibizumab is a 
better treatment, with superior two-
year visual acuity gains, particularly in 
eyes with baseline DME, and 
dramatically less visual field loss 
compared to PRP. Additionally, 
ranibizumab treated eyes were less 
likely to develop DME and less likely to 
require vitrectomy.

DEALING WITH PDR

Non-Adherence!
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GOAL TO MANAGE 

Venous 
Beading 

IRMA

EARLY PREVENTION 

• RIDE and RISE

• PANORAMA

• DRCR Network protocol W

• Intravitreous Anti-VEGF Treatment for Prevention of Vision Threatening Diabetic 

Retinopathy in Eyes at High Risk

RIDE/RISE

Both patient’s OD Anti-VEGF treated upper slides before treatment 

Bottom slides 2 months later (two monthly treatments) 

Inherited Retinal Disease (IRD)

183 IRD Studies  

GENETICS OF IRD 

• Late 1980s first retina 

disease gene (RHO) 

identified

• Today more than 300 

genes identified

• ~65% gene detection by 

genetic testing (not a 

panacea) 

62 63
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GENETIC TESTING 

IRD Syndromic 

GENETIC TESTING 

IRD Syndromic 

ROLE OF AI 

• The need for AI

• Patient to doctor 

ratio

• Remote testing 

and diagnosis

• Current utilization

• Everyday life

• Medicine

• Retina Specific 

AI RETINA 
• Currently

• Detection algorithm 

• Home monitoring and remote testing devices

• Office Assistive 

• Limitations and disadvantages   

• Future

• AI will serve to augment human intelligence and optimize the efficacy of the 

eyecare team in treating patients

• Emerging AI systems will also enhance and be enhanced by telemedicine

• AI-augmented systems in conjunction with telemedicine will undoubtedly 

reshape the eyecare landscape in the coming years

CONCLUSION 

• Stay informed and keep up with emerging technology and treatments 

• Even if you are not the end-user, our patients are well or misinformed!! 

• Analyze what is being marketed or promoted

• Self-judgment

• Thank you!

• Questions??
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