
9/9/2026

1

Retinal Care in Optometry: 
When to Manage 

and When to Co-manage
Mohammad Rafieetary, OD, FAAO, FORS

Charles Retina Institute
Germantown, TN – Oxford, MS  

Disclosures 
• Consultant or Speaker 

• Speaker bureau/Advisory Board
• Apellis/Bigen
• Astellas
• Optos
• Notal Vision
• Heidelberg
• LKC
• Orasis
• Visible Genomics
• B&L
• AbbVie/RGX
• Alcon Surgical 
• Neurotech  All relevant relationships have been mitigated 

Clinical Decision 
Making & Challenges 

3

• Patient has moved to your area and 
wants to establish with your office and 
have her contact lenses prescription 
updates. 

4

• How do we decide what to do with 
this coincidental findings?

Clinical Decision Making & 
Challenges 

What Happened Here?
Is it a guessing game or an educated guess? Detect—Analyze-- Decide
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Evidence-based medicine pioneer  1934-2015  

Evidence Based 
Research-Clinical Trials  

4300+

Complexities and Misconceptions 

• Retinal Anatomy
• Complex
• Unidirectional
• Multiple Elements

• Retinal Function  

The notion of injecting stem cell to grow to normal tussle

67-year-old White Male Macular
Landscape Macula

5.5 mm

Fovea
1.5 mm

Juxtfoveal
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The lecture objective is not discussing 
disease state or treatment. However, 
this is an important topic.
• MacTel is a rare bilateral, neurodegenerative 

retinal disease that can lead to vision loss. 

• Disfunction of Muller cells reduces the 
production of neuroprotective factors 
resulting in loss of photoreceptors 

Müller Cell

48-Y-O
WF
Loss of EZ
And Vision
In 6 months 

Old Classification: Gass-Boldi 
New 
Grading 

MacTel 2  Presentation (Depends on severity)

Images: M Rafieetary, OD

MacTel 2 progression 

ILM Drape Sign 

Pig clump

MacTel 2 
Complication
-CNVM 
(Neovascular) 

Anti-VEGF

Revakinagene taroretcel-lwey

21

48-Y-O WF
Loss of EZ
And Vision
In 6 months
First recipient in 
Tennessee   
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77-year-old WF
Implant June 2026

Late July 2026  

Early Sep 2026

July September 

Be on the lookout for  MacTel 2 it matters more now
It is most likely more common than realized!

Knowledge Base 
Demographic-Diagnostic- Context (18 YO AfAM F recent vision loss) 

Would we miss these findings? (WNL!!)
Does it matter if you know what it is?
You know what you will do with this!

Awareness 
CDC: In 2019, an estimated 19.8 million (12.6%) 
Americans aged 40 and older were AMD1

1.49 million (0.94%) were living with vision 
threatening AMD (Underestimation) 

In the United States, myopia affects a significant 
portion of the population, with an estimated 

prevalence of around 40% (136 M) 
MYOPIC MAC DEG

CDC: In 2022, the CDC estimates that approximately 
4.2 million Americans of all ages have glaucoma, with 
1.5 million experiencing vision-affecting glaucoma

CDC: In 2021 across all ages, an estimated 9.6 million 
people in the United States were living with diabetic 
retinopathy (DR). Of these, 1.84 million were living with 
vision-threatening DR

If  so common

Why should the be the first visit of  this 40 Y/O WF?

Why is this 52-Y/O
WF who doesn’t see 
doctors is referred with 
dx of  retinitis?

Pathophysiology 
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MAs 

Leakage 
Ischemia 

Exudates 

Vision  Loss Neovascularization 

Tractional RD 

Vitreous Hemorrhage 

Neovascular Glaucoma 

Cotton-wool spots , venous loops, 
beading , IRMA 

IRHDME &
Retinal 
Edema

Vascular Dysfunction 

Classification Schemes 

A Chronic, Progressive Disease 
Nonproliferative Diabetic Retinopathy (NPDR)

• Mild

• MAs 

Moderate NPDR
• More than Mild Less Than Severe 

Severe NPDR (4-2-1 Rule)
• 4 Quad IRH

• 2 Quad Venous Beading

• 1 Quad IRMA
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Proliferative DR (PDR)
• Neovascularization 

• Preretinal Hemorrhages 

• Vitreous Hemorrhage 

High-risk PDR 

Diabetic Macular Edema (DME)
No Longer CSME!

• Can be Present at Any Stage of  DR (Increased Incidence with DR Progression)

• Centered and Non-Centered Involved 

DME

Pitfalls of  Staging 
71-year-old WM DM for 43 years, insulin-dependent 
for last 5 years, well controlled. 20/20

Staging?
None….Mild….Moderate….Severe…PDR?

34 35

36 37

38 39



9/9/2026

7

He had had flashes 
and floaters for a 
few days.
Is this 
Vitreous 
Hemorrhage 
associated with 
PVD? 
Or 
PDR?

Neovascularization

Both patients suffer from “proliferative 
diabetic retinopathy” (PDR)

Same disease, with risk of  vision loss or 
blindness. 

Two drastically different presentations

Better to “OverDX” than “UnderDX”

Diabetic Retinopathy Nuances  When to Refer 

DME-Chronic Care

No TX 

2 Weeks 

1 Month Observe 

Watch it 6 Mo Another 6 Mo TX 

Monthly 
Scans 
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DME-Neglected (24 Y/O F)

Sep Dec June 

NO SHOW 

PDR

One month post injection 

Conclusions-DM and DR 

• Requires a comprehensive approach

• Proper Evaluation and Management 

• Patient Education  

• Patient Ed, HCPs and ECPS Communication 
and Communication

• A Chronic Morbid Disease Need Chronic Care 

Age-Related Macular Degeneration (AMD)

A specific and acquired retinal degeneration 
involving the macula that can cause mild to 
severe central vision loss by:
Non-neovascular derangement of outer retinal 
tissue or
Neovascular destruction 

AGING POPULATION 

Prevalence of AMD increased 
with age from 2% of people aged 
40 to 44 to 46.6% among people 

aged ≥85

U.S. Census Bureau Estimated

Starting  2010, Everyday 10,000 Americans 

are turning 65 for the next 10 Years

Now we are in 2020s!  In the United States, there 
are approximately 123.2 

million people aged 50 and 
older.

46 47
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OTHER RISK FACTORS 
AMD is a Multi-Etiologic Disease

Non-modifiable 
Ethnicity
Anatomic and Physiologic Variations 

Low macular Pigment, Color or the Iris
Modifiable

Smoking
Dietary Habits 

Cardiovascular Disease
Increased BMI
Sleep Apnea
Medications

15 years ago-Aspirin Debate, Now GLP 1 agonists debate…..

Genetics Factors and of 
AMD

Lung Cancer 8%-15% inherited genetic 
mutation1

Coronary Artery Disease 40%-60%2

Type 2 Diabetes 10%-15%3 (Varies per 
source) 
Colorectal Cancer 5%-10%4

AMD 70%5 (46-71%)

1) https://ccr.cancer.gov/news/article/genetics-not-just-smoking-influence-small-cell-lung-cancer-risk
2) https://www.ahajournals.org/doi/10.1161/circresaha.115.306566#:~:text=Coronary%20artery%20disease%20(CAD)%20has,4
3) Florez Jcet al. Genetics of Type 2 Diabetes. PMID: 33651556.
4) https://www.cancer.gov/types/colorectal/hp/colorectal-genetics-pdq#:~:text=About%2075%25%20of%20patients%20with,overall.%5B3%2C4%5D
5) Warwick A, Genetics and genetic testing for age-related macular degeneration. Eye (Lond). 2018. PMID: 29125146; PMCID: PMC5944647.

• Non-Mendelian
• More than 30 genes
• Complement Pathway

• CFH, CFHR1, CFHR3, C3, 
C2, CFB, C9, CFI

• Other Pathways
• ARMS2, TIMP3, ABCA1, 

APOE, VEGF, FBLN5

• Others
• HTRA1, CX3CR1, RECC6, 

FGF2, Y402H

Phenotype probability differs 
amongst various genotype 

variations 

AMD Classification Drusen Size
Small: < 63 µm 
Medium: 64 – 124 µm
Large: > 125 µm 

Early Intermediate (iAMD) 

Advanced (Late)

Concurrent GA and CNV Neovascular AMD (nAMD)

Advanced

Beckman Classification Pathogenesis of Progression 

73 Y/O WF 

10 years earlier 

How do we diagnose AMD

• Consideration
• Pre-Clinically Evident 
• Early………....to…………...late 

• Based on
• Presenting HX, Symptoms
• Risk Assessment Metamorphopsia is a form of distortion 

Distortion = blurry, stretched vision
Metamorphopsia = bent lines 
Scotoma is a blind spot 
Dimming is seeing dark 
Ultimately “vision” is a primary sense like any other of our 
senses the experience can differ from one person to another 
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AMD DX
• Based on Examination Findings

• Functional Testing  

Optotype vs Functional Vision
Circa 1860s 

Circa150BC-170AD

MPOD

Diagnosis-Utilization of Imaging Technologies help us to know 
when to manage and when to refer  

Color Fundus Photography 
(CFP)
(+)Most Commonly Available 
(+)Documentation 
(+)Image Manipulation (Red-
Free)
(-)Early Lesions Difficult to 
Detect
(-)No prognostic Value 

Mainstream Techniques  

Fundus Autofluorescence (FAF)
(+) Diagnostic Value
(+) Prognostic Value
(-)Availability
(-)Familiarity 

Enface
Infrared (IR) or Near (NIR)
(+)Early detection of drusen
and reticular pseudodrusen (RPD)
(+) Early GA detection 
And serial follow-up
(-)Device Dependent 

OCT 
(+)Pre-GA
(+)GA
(+)CNV
(+)(+)(+)
(-)Interpretation 
skill

Red-Free FAF

Requires Multi-
scan Lines IR

OCTA
Detection of CNV

OCT-the work horse 
Literature Search Points to 

OCT,  as being the most used 
technology for diagnosis of 

AMD

Conclusion: OCT provided gradable images in almost all 
examined eyes, compared to limited CFP efficiency. Moreover, 
OCT images allowed to detect more AMD eyes compared to 
gradable photos. OCT imaging appears to significantly improve 
the power of AMD screening in a general, unselected 
population, compared to CFP alone.

Midena E, et al . Optical coherence tomography and color fundus photography in the screening of age-related macular degeneration: 
A comparative, population-based study. PLoS One. 2020 Aug PMID: 32797085; PMCID: PMC7428158.

Regardless, AMD is often undiagnosed

• Neely et al. Evaluated the prevalence of 
undiagnosed AMD in primary eye care setting 

• 1288 eyes from 644 patients 

75% 
No AMD per medical record

(n=968)

24.8% 
AMD despite no 

diagnosis in 
medical record

(n=320)

10% 
hyperpigmentation

13.4%
hypopigmentation

77.8% 
small drusen

78.1% 
intermediate drusen

30% 
large drusen

Reference: Neely DC, et al. JAMA Ophthalmol. 2017;135(6):570-575.

Challenges Clinical Diagnosis and Course of AMD 
Progression Indicators (Biomarkers) 

• Increased 
drusen 
number 
and volume  

Hyper-AF 
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AMD Course
Pigmentary abnormalities 

73 Y/O WF diagnosed AMD w no explanation for vision loss OS

Adult Vitelliform Macular Dystrophy 

Egg Yolk 

Variants AKA mutations in the BEST1 and PRPH2 genes cause 
vitelliform macular dystrophy. BEST1 variants are responsible 
for Best disease and, in some cases, the adult-onset form of 

vitelliform macular dystrophy. (AD) Collapsed PED

78 Y/O WF Dxed AMD and GA 

12 years earlier 

0.5%
3%

12%

25%

50%

0%

10%

20%

30%

40%

50%

60%

The “conversion” patient pool risk of progression 
by AREDS simplified risk score

Approximate 5-year rates of progression to 
advanced AMD based on AREDS (Report 8) 

Simplified Risk Scale 

Right eye

Left eye

Large 
drusen

Pigment 
changes

Large 
drusen

Pigment 
changes

No = 0

Yes = 1

No = 0

Yes = 1

1

1

No = 0

Yes = 1

No = 0

Yes = 1

1

1

Large drusen and pigment 
changes

Patient severity score = 4 risk 
factors

Example: Risk factor scoring for patient with large drusen and 
pigment abnormalities in both eyes

No. of risk factors

Ev
en

t r
at

e

Reference: Ferris FL, et al. Arch Ophthalmol. 2005;123(11):1570-1574.

0 1 2 3 4

Updated Risk 
Assessment 

Reticular 
Pseudodrusen 
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Reactive Management AMD Management 

• Atrophic or Dry AMD
• Smoking Cessation
• Management of Comorbidities 
• Nutrition and Supplements
• Low Vision Rehabilitation****
• Patient Education and Proper Follow-up Care

• GA an Advanced form of dry AMD- TX  
• Wet or nAMD

• Intravitreous Anti-VEGF
• Various Agents

• PDS 
• In the pipeline (including gene therapy)

AREDS2 (2013):
Tested modifications to improve safety and efficacy
Changes Tested:
Replaced beta-carotene with lutein (10 mg) & zeaxanthin (2 
mg)
Added omega-3 fatty acids (DHA/EPA)

Outcome:
Lutein/zeaxanthin = safer alternative (↓ lung cancer risk in 
smokers)
Omega-3s = no added benefit
Zinc: 25 mg vs. 80 mg → no significant diƯerence

AREDS (2001):

Studied patients with intermediate or advanced AMD

Formulation:

Vitamin C (500 mg), Vitamin E (400 IU), Beta-carotene (15 
mg), Zinc (80 mg) + Copper (2 mg)

Outcome:

↓ 25% risk of progression to advanced AMD over 5 years

Recommended for patients with 
intermediate or advanced AMD
Or patients who has advanced one 
eye  

AREDS2 10-year assessment 

Adding Lutein/Zeaxanthin to the original formula 
provided a 10% additional reduction in 
progression to late AMD

Avoid beta-carotene in smokers 
or former smokers

AREDS 3 Relationship of homocysteine and AMD

Biochemistry of AMD

71 72
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PHP
Preferential
Hyperacuity 
Perimeter  

Case Examples Pre- Post- TX Long-term visual outcomes of patients supported by remote 
monitoring model –
ALOFT Study1

• Multicenter Study
• 2123 patients 3,334 eyes

• Mean (SD) of 5.2 weekly tests 
• 10 years testing period >1 million 

tests
• 285 eyes converted to nAMD

• 52% detected by FSH, 48% symptoms 
or scheduled visit

• Mean 6.4 injections per year SD=3.1
• Non-CNV Alerts- every 4.6 years 

per patient   
1Mathai M., et al. Analysis of the Long-term visual Outcomes of ForeseeHome Remote Telemonitoring - The ALOFT study, Ophthalmology Retina. (2022)

FSH Deivce
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Photobiomodulation (PBM)
Photobiomodulation, also known as low-level
light therapy, is the medical application of LL light
wavelengths to stimulate cellular function leading
to beneficial clinical effects.

•590nm (Orange)
•Thought to inhibit vascular endothelial 
growth factor (VEGF) expression and 
promote nitric oxide generation.
•660nm (Deep Red)
•Promotes oxygen binding and stimulates 
metabolic activity, potentially reducing 
inflammation.
•850nm (Near IR) 
•Stimulates metabolic activity and drives 
electron transfer within cells, also 
potentially inhibiting inflammation

PBM
• The Valeda treatment for dry (iAMD) 
• A series of nine 15-minute sessions over 3-5 weeks
• Follow-up cycles every 4 months
• This device was FDA approved in October of 2024 

(LumiThera) and acquired by Alcon in July 2025
• BE AWARE OF NONAPPROVED DEVICES 

(Used by permission of LumiThera)

Geographic Atrophy (GA)
An advanced form of dry AMD 

• #Common and Underdiagnosed 
• 1-2 million Americans

• 75% undiagnosed 

• #Progresssive
• 2.5 years from diagnosis to foveal involvement

• #Irreverisble vision loss
• 50% lose 2 lines VA in 2 years
• 66% Severely impaired or legally blind

US Population 
1.5MGA
1.7MnAMD
2MDME
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EFFECT ON ACTIVITIES OF DAILY LIVING

Risk Factors

• Aging
• 4X incidence/10 years after 50 Y/O

• Smoking, poor diet 
• Comorbidities:  Obesity HTN, Lipid disorders, Sleep Apnea 
• Genetics 

Complement Cascade (System)
-A part of the innate immune system
-A complex biological system
Composed of several proteins and regulators
-Always active, functioning to remove 
pathogens and biological debris
-Overactivation by aging, disease or genetic 
variation can be damaging to normal tissue 
biological

Complement Factor OCT- GA Predictors and Biomarkers

• Multiple predictive factors for the development of GA
• Drusen and pigment epithelial detachment (PED) to Incomplete- (iRORA) and 

Competed retinal pigment epithelial and outer retinal atrophy (cRORA)

iRORA

OCT- GA Predictors and Biomarkers

• Reticular Pseudodrusen (RPD)
• Hyperreflective Foci and Columns
• Hyperreflective and Hypertransmission Columns 

Hyperreflective Foci 
Pigment 
Migration RPD

Images: Mohammad Rafieetary, OD

Subsidence of INL and OPL

OCT- GA Predictors and Biomarkers

• Nascent GA-detected by Subsidence of Inner Retinal Layers

Jaffe GJ, et al. Imaging Features Associated with Progression to Geographic Atrophy in Age-Related Macular Degeneration: Classification of Atrophy 
Meeting Report 5. Ophthalmol Retina. 2021 Sep;5(9):855-867. doi: 10.1016/j.oret.2020.12.009. Epub 2020 Dec 22. PMID: 33348085.

Images: Mohammad Rafieetary, OD

iRORA

cRORA/GA

Fleckenstein M, et al.  The Progression of Geographic Atrophy Secondary to Age-Related Macular Degeneration. Ophthalmology. 2018
Mar;125(3):369-390.
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FAF: Predictors and Biomarkers
Size: small vs large
Configuration: unifocal vs multifocal 
Location: with or without subfoveal involvement 
Fluorescence patterns: none, focal, patchy, banded, 
diffuse, diffuse-trickling 

2 years 

CFP vs Optical Coherence Tomography (OCT)

CFP vs. Fundus Autofluorescence (FAF) 

Green 
Blue 

Images : Mohammad Rafieetary, OD

CFP vs FAF

CFP/OCT/FAF Comparison-Multimodal 
imaging  

Current FDA approved complement inhibitors (intravitreal injection) 

Avacincaptad pegol
(IZERVAY)
(Astellas) 

Pegcetacoplan
(SYFOVRE)

(Apellis/Biogen) 

Membrane attack complex and 
Inflammasome formation
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CLINICAL TRIAL 
INFORMATION

3 years 

#Common
#Progressive
#Irreversible 

# Careful Examination
#Multimodal Imaging

#Patient Education 
#Appropriate Referral  

FINAL THOUGHTS  
AMD is a commonly encountered condition is 
optometric practices. 

We should use our knowledge, experience, 
tools and evidenced based information to 
diagnose and manage patients with this 
potentially debilitating disease as best as 
possible. 

Thank you!
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