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Course Agenda 

• Describe the essential tools in examination of 
macular for assessment of abnormalities 
leading to a proper diagnosis.

• Appreciate specific clinical and diagnostic 
findings of most common macular disease.

• Understand the management strategies and 
preferred practice guidelines for commonly 
encountered macular disease.

• Know the clinical course, expected outcomes, 
and latest research for commonly 
encountered macular disease.
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• 46-year-old Female 
• CC: “Central vision defect” OS X few months 
• BCVA-OD 20/20, OS 20/20 

4

5

3 Months follow-up 
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6 months follow-up s/p macular hole surgery 
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Vitreomacular Traction Syndrome 
(VMTS) 

Then and Now
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The International Vitreomacular Traction Study Group Classification of Vitreomacular Adhesion, 
Traction, and Macular Hole. Ophthalmology. 2013;120(12):2611–2619
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Vitreomacular Traction Study (IVTS) Group (Duker, 2013) 

Ophthamology.2013 Dec; 120(12): 2611-9Focal VMT or V shaped J-shaped VMT  
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• VMT- Classified by the degree of inner-
only versus both inner and outer retinal 
involvement

• Spontaneous resolution 
• 10–32% of VMT with only inner retinal 

distortion are more likely to have 
spontaneous resolution of traction 
compared with those who had both 
inner and outer retinal distortions. 

Predictors of Vitreomacular Traction Release

Clinical course of vitreomacular traction managed initially by observation. 
Ophthalmic Surg Lasers Imaging Retina.2015 46(5):571–576
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Classification of Macular Hole 

Journal of Ophthalmology 2015
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https://go.gale.com/ps/aboutJournal.do?contentModuleId=AONE&resultClickType=AboutThisPublication&actionString=DO_DISPLAY_ABOUT_PAGE&searchType=&docId=GALE%7C3UGX&userGroupName=googlescholar&inPS=true&rcDocId=GALE%7CA462283517&prodId=AONE&pubDate=120150101
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Cause -- primary or secondary/ Presence of 
absence of VMT

Macular Hole: Updated Classification

Small ≤ 250μm Large > 400μmMedium >250- 399 μm

The International Vitreomacular Traction Study Group Classification of Vitreomacular Adhesion, 
Traction, and Macular Hole. Ophthalmology. 2013;120(12):2611–2619

VMT/Macular Hole 
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THE CLOSE CLASSIFICATION: 2023 
Group of experienced retina surgeons convened (virtually during the COVID-19 
pandemic) to create the CLOSE Study Group.

R e ze n d e  FA , Fe rre ira  B G , R am p akakis E , e t a l. Su rg ica l c lassificatio n  fo r large  m acu lar h o le : b ase d  o n  d iffe re n t su rg ica l te ch n iq u e s re su lts: Th e  C LO SE  stu d y grou p . In t J R etina  V itreo us . 2 0 2 3 ;3 0 ;9 (1 ):4 .
HD, basal hole diameter; HH, hole height; MLD, minimum linear diameter
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TFMHs < 400 µm have success rates near 100%, but holes 
> 400 µm only reach 80% closure rates overall
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Vitreopapillary Traction Syndrome  
(VPTS) 

18
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60 HF
POHX: AMD TAKING AREDS

20/30       20/60 
VA DECREASED SINCE 30’S

UNCLE, GRANDPARENTS & MOM HAVE VISION 
LOSS

IS THIS AMD?

Acknowledgement: Dr. Diana Shechtman 
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30 year-old daughter  daughter
No complaints

Acknowledgement: Dr. Diana Shechtman 
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Stargardt (STGD) disease 

Stargardt macular dystrophy, 
juvenile macular degeneration, or 

fundus flavimaculatus

Common cause of central vision 
loss in adults under the age of 50
• Most common childhood recessively 

inherited macular dystrophy

Autosomal Recessive (AR) 
• Genetic basis due to mutations in 

the ABCA4 gene

Lipofuscin storage disease- affects 
the RPE/photoreceptors through a 
sequence variant in ABCA4 gene
• Mutations in this gene result in 

accumulation of N-retinylidene-N-
retinyl-ethanolamine (A2E)

VA- between 20/50 and 20/200 Risk of CVM
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Spectrum of disease

No maculopathy Maculopathy 
with/without flecks

Retinal pigment 
epithelium (RPE) 

and choriocapillaris  
atrophy

Yellow or white fish-
shaped flecks with 
no associated 
maculopathy

Extensive atrophy 
(looks like RP) 

Beaten bronze metal

Fundus Flavimaculatus

“fish-tail” or pisciform lesions
in 2/3 of cases 
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marked increase in reflectivity 
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• As disease progress leads to a "dark choroid" condition in 
which visualization of the choroid becomes more difficult 
with time

• 80% of patients with Stargardt disease

HyperFAF (flecks) and hypoFAF (RPE atrophy)

24
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IRD Gene Therapy
LUXTURNATM (voretigene neparvovec-rzyl)

• A prescription gene therapy 
product used for treatment of 
patients with inherited retinal 
disease due to mutations in 
both copies of the RPE65 gene.

• LUXTURNA uses the adeno-
associated viral Vector serotype 
2 (AAV2) to carry a functional 
Copy of the RPE65 gene into the 
retinal pigment Epithelial (RPE) 
cells to compensate for the 
RPE65 mutation. 

Luxturna is $850, 000 per a one-time treatment

subretinal injection in a total 
volume of 0.3 mL
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62 year-old WF with h/o AMD  
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Adult-onset Macular Vitelliform Dystrophy 
(AVMD)

• Adult-onset foveovitelliform macular dystrophy (AFVD)
• Autosomal dominant (AD) disease
• Bilateral vitelliform (egg-like) lesions in the macula
• closely resembles Best’s disease
• Bestrophinopathies

• BEST1 mutation/ PRPH2
• Lipofuscin deposits in the RPE layer

• Abnormal electrooculogram (EOG)
• Risk of CVM
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Clinical Stage

Stage I
• Previtelliform:  normal or 

subtle RPE changes ( 
central honeycomb 
changes). Normal vision

Stage II
• Vitelliform: classic “egg-

yolk” lesion

Stage III
• Pseudohypopyon: 

Layering of lipofuscin

Stage IV
• Vitelleruptive: scramble 

egg appearance

Stage V
• Atrophic: RPE atrophy 

20/30-20/200

Stage VI
• CNV: 20% of patients. 

20/200 or worse
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Multimodal imaging in Best Vitelliform Macular Dystrophy: Literature review and novel insights. 
European Journal of Ophthalmology. 2023

disrupted ELM (external limiting membrane) with mottled and 
hyperreflective Photoreceptor layer overlies a subretinal 

hyperreflective dome-shaped lesion
pseudohypopyon

30

https://www.sciencedirect.com/topics/medicine-and-dentistry/external-limiting-membrane


9/23/24

6

OS

Best’s Disease 

31

• Clinical picture 
• Symptoms vary – not correlated to 

maculopathy
• Mild visual disturbances

• Blurred vision, 
Metamorphopsia/Relative scotomas

• Heterogenous group of A/D inherited 
maculopathies 

• Human retinal degeneration slow 
(RDS)/peripherin gene on chromosome

• Adult-onset manifestation:  30-50 yo

Pattern Dystrophy of the RPE

32

Pattern Macular Dystrophy

Butterfly- shaped pigment 
dystrophy

Reticular dystrophy of the RPE

Multifocal pattern dystrophy 

• simulating fundus flavimaculatus

Butterfly-Shaped Dystrophy 
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Prevalence of Age-Related 
Macular Degeneration 

(AMD)
2024

AMD affects ~20  million American

2 million Americans have Advanced AMD

• Increase to >5 million by 2050

8 million Americans have Intermediate AMD 

8 million have Geographic Atrophy (GA) 
Rein DB, Wittenborn JS, Burke-Conte Z, et al. Prevalence of age-
related macular degeneration in the US in 2019. JAMA Ophthalmol. 
November 3, 2022

The Pathophysiology of Geographic Atrophy Secondary to Age-
Related Macular Degeneration and the Complement Pathway as a 
Therapeutic Target.. Retina. 2017;37(5):819-835
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AMD – Risk Factors

Light coloured 
iris

Cardiovascular disease

Sunlight

Female Sex Low Diet intake

• Older-age- greatest risk
• Gender

• Women are 1.3 times at greater risk for AMD
• Caucasian
• Light iris >darker

• 2X greater risk   
• AMD in the fellow-eye
• Genetic predisposition (eg, family history of AMD)

• Genetic differences account for ~ 55% of total variability in 
disease risk

Non-Modifiable

36
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AREDS Classification of AMD 

CNVGA

A ge-R ela ted S tudy D isease S tudy R esearch G roup. A rch O phtha lm ol. 
2005;123(11):1570-1574
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800 mg per day of supplementary calcium are 85 percent more likely to be 
diagnosed with AMD than those who do not supplement with calcium

Metformin:
• Oral medication used to treat DM2
• Could prevent AMD due to potential anti-aging 

properties
• Antiangiogenic, anti-inflammatory, and 

antioxidative properties

Lipid-lowering agents:
• Statins: Cholesterol
• Parallels between cardiovascular disease and AMD
• Studies inconclusive

Levodopa:
• Used to treat movement disorders (Parkinson’s)
• Stimulates pigment epithelial growth factor (PEDF); 

has antiangiogenic properties and reduces VEGF 
levels

• Promising findings in studies
JAMA Intern Med. 2013;173:258-264]
Metformin Use and Age-Related Macular Degeneration in Patients Without Diabetes. JAMA Ophthalmol. 2024 Jan 1;142(1):53-57.
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AMD Pathogenesis 

•Oxidative stress to the 
retinal pigment 
epithelium (RPE)
•Reduced mitochondrial 

function
•Chronic low-grade 

inflammation of the 
retina
•Angiogenesis cascade
•Stress-induced cell death 

39

Monitoring AMD Patients 
•Amsler grid 

• Low compliance 
• HOME MONITORING DEVICE

• FORESEE HOME 
• OCT HOME

MPOD

Less than 6.5 minutes indicates impaired function

40
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74-year-old woman with AMD Vision is 20/30 OD

42
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SD-OCT: AMD High Risk Features

•Loss of RPE integrity
•Disruption of Photoreceptor
• Intraretinal Hyper-reflective foci 

overlying druse (pigment 
migration)
•Hypo-reflective foci within 

druse (‘softening of drusen) 

Disruption of photoreceptor

Pigment Migration

43

Drusenoid PED
CNVM

44

Drusenoid PED
Focal VMT 

6 months follow-up with compliant of metamorphopsia OD 

45

Current ARMD  Treatment Options
• Macular Photocoagulation – used Rarely – ”Extra-Macular lesions”

• Photodynamic therapy – used Rarely – PCV, chronic leaking growing lesions 
with scars

• Macugen – used  “maybe never” very ineffective but still available
• Avastin – used with step therapy and for cost reasons
• Lucentis 
• Eylea  (2mg) and HD Eylea (8mg)
• Brolucizumab (Beovu)- used rarely – unresponsive CNV
• Vabysmo - increasing usage due to improved duration and efficacy
• Susvimo –rarely used – new technology – few trained surgeons
• Biosimilar Lucentis – usage will start soon and be dictated by insurance

46

Extended Treatment 
Anti-Vegf Biosimilars 

• “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

• Ahzantive (aflibercept-mrbb)

• Bevacizumab ≅ 1 Outlook 
Pharmaceuticals (Lytenava)

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 months 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
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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

• October  2023- FDA approved for RVO
• COMINO and BALATON

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
Jul 8, 2024- Genentech reintroduce 
Susvimo-updated the Susvimo implant 
and refill needle

48
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Purpose : To assess the long-term effects of adding lutein/zeaxanthin 
and omega-3 fatty acids to the Age-Related Eye Disease Study (AREDS) 
supplements on age-related macular degeneration (AMD) progression 
and adverse side-effects.
Conclusion: The 10-year Follow-on study replicated the findings of the 
randomized clinical trial at 5 years. Lutein/zeaxanthin, when compared 
with beta-carotene, had an incremental beneficial effect on progression 
to late AMD. Beta-carotene doubled the risk of lung cancer, providing 
support for lutein/zeaxanthin as a replacement of beta-carotene in the 
AREDS2 supplements
***80-mg dose included in the original AREDS formula remains 
beneficial

50

75 yo with AMD Progression 3/20/10

51

92 WF:  OD CF/ 5 ft and 
OS CF/ 6 ft

52

Geographic Atrophy (GA)

• 8 million worldwide
• Nearly 1 million in the U.S. 
• 1 in 29 people over 75
• 1 in 4 over 90

• ~20% of legal blindness in the U.S

53

Keenan TD, Agroń E, Domalpally A, et al. Progression of geographic atrophy in age-related macular degeneration: AREDS2 report number 16. Ophthalmology. 2018 Dec; 125(12):1913-1928. doi:10.1016/j.ophtha.2018.05.028
indblad AS, Lloyd PC, Clemons TE, et al. Change in area of geographic atrophy in the age-related eye disease study: AREDS report number 26. Arch Ophthalmol. 2009 Sep;127(9):1168-1174

54
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GA Progression- Classification of Atrophy Meeting (CAM) 

55 56
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• Color fundus photography 
(CFP)

• Fundus autofluorescence 
(FAF)

• OCT 
• Near-infrared reflectance 

(NIR)
• Cross sectional B-scan ( 

line raster)
• En-face

Consensus Definition for Atrophy Associated with Age-Related M acular Degeneration on 
OCT Classification of Atrophy Report 3. Ophthalmology. 2018. 125(4). 537-548

Multimodal Imaging of GA lesions 
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RPE 
Analysis

59

OR  

Incomplete RPE and Outer Retinal Atrophy 
(iRORA) 

Complete RPE and Outer Retinal Atrophy 
(cRORA)

60
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Incomplete RPE and Outer Retinal Atrophy (iRORA) 

“Impending GA”
•Subsidence of the OPL & INL and a 
hypo-reflective wedge
•Signal hypertransmission into the 
choroid with corresponding 
attenuation/disruption of the RPE

Subsidence (sinking) of the inner nuclear layer (INL) 
and outer plexiform layer (OPL)

HyporeflecFve wedges

61

Complete RPE and Outer Retinal Atrophy (cRORA)
Absence of the RPE and photoreceptors 

≥ 250μm in diameter 
Homogenous choroidal hyper-transmission

Homogenous choroidal hyper-transmission

62

OCT Biomarker for GA Progression
External limiting

membrane (ELM) descent/ Loss

Thin Choroid
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Complement Cascade 

§ Immune response to 
recognize and remove 
pathogens

§ The cascade is made 
up of over 50 proteins
§ These proteins 

make up the 
membrane attack 
complex

64
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Latest Treatment for Geographic Atrophy (GA) 

Syfovre (pegcetocoplan)
• Apellis 
• FDA approved Feb 17, 2023

• One injection every 25 to 60 days

• Slows progression of GA lesions by 
blocking C3

• OAKS Study:  22% qm, 18% qom
• DERBY: 18% qm, 17% qom
• Increasing effect with time

• Recent concern of vasculitis 

Izervay (avancincaptad pegol)
• Iveric Bio (Astellas Pharma )
• FDA approved Aug 5, 2023

• One injection per mos for up to 12 
mos

• Slows progression of GA by 
blocking  C5

• GATHER1/GATHER 2 studies:
• At 12 mos, 27% (2 mg) and 28% (4 mg) 

less GA growth
• At 18 mos, 28% and 30%
• Reduced rate of vision loss noted
• Good safety profile

66
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All cases aBer the first injecEon. Presentation: 8-23 days

100%with AC inflammation
86% with vitritis.

Veins affected 100%, arteries 73% 
and 86% retinal hemorrhages.

VA at baseline: 
20/30-5/200

VA at last FU 
20/70-NLP
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Gene therapy in AMD: 
Promises and challenges

• Gene therapy are now being 
investigated for AMD
• Significant challenges 

remain, particularly with 
delivering the vector to the 
back of the eye
• Long-term benefit  of gene 

therapies in AMD remains 
to be seen

Heier JS, Kherani S, Desai S, et al. Intravitreous injecZon of AAV2-sFLT01 in paZents with advanced neovascular age-related macular degeneraZon: A phase 1, open-label trial. Lancet. 2017;390:50-61.
Rakoczy EP, Lai C-M, Magno AL, et al. Gene therapy with recombinant adeno-associated vectors for neovascular age-related macular degeneraZon: 1 year follow-up of a Phase 1 randomised clinical trial. Lancet. 2015;386:2395-2403.
Constable IJ, Lai C-M, Magno AL, et al. Gene therapy in neovascular age-related macular degeneraZon: Three-year follow-up of a phase 1 randomized dose escalaZon trial. Am J Ophthalmol. 2017;177:150-158.
Rakoczy EP, Magno AL, Lai C-M, et al. Three-year follow-up of Phase 1 and 2a rAAV.sFLT-1 subreZnal gene therapy trials for exudaZve age-related macular degeneraZon. Am J Ophthalmol. 2019;204:113-123.
Grishanin R, Vuillemenot B, Sharma P, et al. Preclinical evaluaZon of ADVM-022, a novel gene therapy approach to treaZng wet age-related macular degeneraZon. Mol Ther. 2019;27:118-129.
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AMD Gene Therapy- RGX-314

• Pivotal 2 Study of RGX-314 Gene Therapy in Participants With nAMD

70

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

Transplanted area

Healthy area

Injured area

150 days post transplantation

Immune response

Outer retina recovery

Structurally damaged 

iRPE-patch

71

71 WM  with c/o wavy vision ODX one week
20/80 (NIPH)OD 20/100 (NIPH) OS

72
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Additional Information: 

Rx
•OD: -17.75-2.00 X 180---- 20/80 (NIPH)
•OS: -18.50 DS               ---- 20/400 (NIPH) 

74

Myopia 2024 
Non-pathologic myopia

• Usually minimal to moderate (< 6.00 diopters)
• “high myopia”

Pathologic  myopia
• (≥-6.00D) 
• Axial length ≥26.5 mm
• Major cause of visual impairment worldwide
• 3% of the world's population

• Highest prevalence in Asian populations
• A common cause of legal blindness in young individuals

Task Force on Myopia. Reducing the global burden of myopia by delaying the onset of myopia and reducing 
myopic progression in children: The Academy’s Task Force on Myopia. Ophthalmology. 2021;128(6):816-826.
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Prevalence 
of Myopia 2020

2.6 billion individuals

2050

5 billion individuals

Nearly a 2-Fold Increase in 30 years

Source: Németh, J., Tapasztó, B., Aclimandos, W. A., Kestelyn, P., Jonas, J. B., De Faber, J. T. H., … & Resnikoff, S. (2021). Update and 
guidance on management of myopia. European Society of Ophthalmology in cooperation with International Myopia 
Institute. European Journal of Ophthalmology

By 2050, about half of the world's populagon is predicted to be 
myopic

76

Risk 
Factors

• Genetics
• Ethnicity

Non-Modifiable:

• Near Work:
• Use proper working distance (>20cm): Harmon's Distance
• Breaks with prolonged near work (<40 mins) or (20-20-20 Rule)
• Eliminating or minimizing electronic devices

• Time Outdoors
• Minimum of 2 hours a day

• Quality Sleep
• Minimize device use prior to bed

• Lighting
• High ambient lighting has shown protective effectives in animal 

studies
• Increase indoor and natural lighting

Modifiable:

77

Posterior 
staphyloma (PS)

• Hallmark of pathological myopia (PM)
• Ectasia of the posterior scleral wall

• also called scleroconus
• Myopic eyes with a posterior staphyloma had significantly poorer vision and higher 

frequencies of anatomical anomalies than highly myopic eyes without a staphyloma

4.8% of the eyes with 
axial length of 27.5 

mm to 28.4 mm. 

Its prevalence 
increased to 32.9% in 

the eyes with axial 
length between 29.5 

mm to 30.4 mm.

78
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Graefe's Archive for Clinical and Experimental Ophthalmology 254(11) November 2016
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Myopic Choroidal Atrophy 

• Tessellated fundus
• Diffuse choroidal atrophy

• Patchy choroidal atrophy
• Macular hemorrhage

80

Invest. Ophthalmol. Vis. Sci.. 2021;62(5):5. doi:10.1167/iovs.62.5.5

81 82

83

Myopic CNVM
• Develop in 10% of high myopic 

paeents
• CNV is higher in eyes with lacquer 

cracks (29 %)
• 30% of the paeents who have CNVM 

in one eye eventually develop CNVM 
in the other eye

• Generally-very small-sized and show a 
slightly edematous appearance

• Ane-VEGF
• RADIANCE, BRILLIANCE, MYRROR,

and SHINY

Am J Ophthalmol 2014;157:9–25

84

https://www.researchgate.net/journal/Graefes-Archive-for-Clinical-and-Experimental-Ophthalmology-1435-702X
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Myopic CNV
Three phases
• Active phase with 

proliferation of a 
fibrovascular membrane 
including CNV, exudation, 
and hemorrhage

• Scar phase exemplified by 
a Fuchs spot

• Atrophic phase

85

Myopic Traction Maculopathy (MTM)

86

Myopic Macular hole 

Two types of macular holes in 
highly myopic eye
1. One is the type with the edge of the 

hole thickened with retinal cysts

2. Myopic foveoschisis

87

Myopic foveoschisis

• Myopic macularschisis

• Vitreoretinal interface (VRI) traction

• First described by Takano and Kishi in 1999

• Splitting in the inner nuclear layer and outer plexiform layer

88
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Dome-shaped Macula 
(DSM) First reported in 2008

Inward bulge of the macula 
within the chorioretinal 

posterior concavity of the 
eye that’s best visualized 

with OCT imaging

Most reported cases are 
adult patients, but the 

condition has also been 
reported in children and 

adolescents

90
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Dome-shaped Macula (DSM)

Complications include 
macular serous retinal 

detachment (SRD)

SRD is more commonly 
observed when the bulge 
height is greater than 350 
microns and in eyes with 

vertical oval dome-shaped 
macula

RPE detachment and 
polypoidal choroidal 

vasculopathy

91

OCT: internal limiting membrane draping over 
a cyst like space in the fovea

92

NOTE IMT 2 can be proliferative : OCTA can help in evaluation 
of SRN

93

Macular Telangiectasia  
• Poorly Understood Degenerative Retinal Disorder 
• Chronic, usually Slowly Progressive Neurodegeneration 

• Perifoveal Capillary Abnormalities
• Vascular inflammation and capillary alteration 

• Loss of outer nuclear and ellipsoid zone
• Cystic cavitation-like changes resulting in macular thinning and macular hole 

formation
• Atrophic changes start in the outer retina leading to intraretinal loss formation 

of partial or full-thickness macular holes differ from VM interface    
• May result in the choroidal neovascular formation

• Risk Factors 
• Genetic
• Association with Diabetes, HTN, Obesity  

94

Macular Telangiectasia 
• Subtypes
• Type 1

• Congenital, Unilateral, maybe a variant of Coat’s 
Disease (Developmental Anomaly)

• Type 2 (AKA Mac Tel type 2)
• Most common, bilateral 
• Genetic- Reported cases in families including 

identical twins
• Age: 30-60

• Type 3
• Rare and poorly understood retinal vascular 

disorder

• DDX: RVO, DR, Radiation Retinopathy, AMD and 
nAMD

95

MacTel type 2 Complications

S/P IVA

96
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Management and Prognosis 
• Focal laser and PDT (Type 1) 
• Steroid Injections 

• Reduce Inflammation and Fluid but 
does not reverse outer retinal loss 

• Anti-VEGF
• For CNVM
• Improves fluid but does not reverse 

outer-retinal loss 
• Ciliary neurotrophic factor (CNTF)

• Under Investigation 

97

ICSR: 33 yo HM who took Viagra 

Dot-like precipitates and subretinal yellow material were seen in 
65% of cases with central serous chorioretinopathy that also 
showed high reflectivity 

98

Central Serous 
Chorioretinopathy 

(CSCR)

Fourth most common retinopathy 

Classification
• Acute

• Isolated or multifocal RPE or serous detachment(s) 
• Bullous serous retinal detachment

• Chronic CSCR
• Retinal pigment epithelium depigmentation

Etiology
• Type A personality-catecholamine release, which increases 

choroidal permeability
• Psychological stress and depression, sleep apnea, 

medications ( steroids, MEK inhibitors, pseudoephedrine, 
Methylenedioxymethamphetamine (MDMA) or ecstasy, 
sildenafil), H. pylori infection, HTN, endocrine disorders 

Recurrences
• Recurrence reported to be as high as 50%

Central serous chorioretinopathy. Ophthalmologica 2014; 232: 65–76

99
Cheung, C.M.G., Dansingani, K.K., Koizumi, H. et al. Pachychoroid disease: review and update. Eye (2024)
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Pachychoroid Disease Spectrum (PDS)

Central Serous 
Chorioretinopathy 

(CSCR) 

Pachychoroid 
Pigment 

Epitheliopathy (PPE)

Pachychoroid 
Neovasculopathy 

(PNV) 

Polypoidal Choroidal 
Vasculopathy (PCV)

Peripapillary 
Pachychoroid 

Syndrome (PPS) 

Focal Choroidal 
Excavation (FCE) 

Peripapillary 
Pachychoroid 

Neovasculopathy 

Peripheral Exudative 
Hemorrhagic 

Chorioretinopathy

B Brown R, Mohan S, Chhablani J. Pachychoroid Spectrum Disorders: An Updated Review. J Ophthalmic Vis Res. 2023 Apr 19;18(2):212-229.

B Brown R, Mohan S, Chhablani J. Pachychoroid Spectrum Disorders: An Updated Review. J Ophthalmic Vis Res. 2023 Apr 19;18(2):212-229 Update on Viral Gene Therapy Clinical Trials 
for Retinal Diseases. Shun-Yun Cheng and Claudio Punzo. Human Gene Therapy 2022 33:17-18, 865-878

Cheung, C.M.G., Dansingani, K.K., Koizumi, H. et al. Pachychoroid disease: review and update. Eye (2024)
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Enhance Depth Imaging (EDI)- OCT

EDI-OCT penetrates an additional 500µm to 800µm 
deeper compared with traditional OCT imaging

Choroidal 
Morphology 

The thickness of the choroid varies throughout the 
posterior pole
Typically, thickest beneath the fovea, where its 
average thickness is 320µm
The temporal choroid is thicker than the nasal 
choroid

102
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Pachychoroid Disease Spectrum (PDS)
Pachychoroid = thicken choroid

• Abnormal and permanent increase in choroidal 
thickness 
• (choroidal thickness of >320 μm)

• Larger Haller layer vessels  (Pachyvessels) 
and medium vessels of Samler layer & 
choriocapillaris present or effaced (atrophy)

• Reduced fundus tessellapon- thinning of the 
overlying inner choroid

• Repnal pigment epithelium (RPE) abnormalipes
• Choroidal vascular hyperpermeability (CVH)

• A lack of soq-drusen (an exceppon is made for 
pachydrusen, which are irregular, scamered 
yellow–white deposits across the posterior pole)

B  B ro w n  R , M o h an  S , C h h ab lan i J. Pach ych o ro id  Sp e ctru m  D iso rd e rs: A n  U p d ate d  R e vie w . J O p h th alm ic  V is R e s. 2 0 2 3  A p r 1 9 ;1 8 (2 ):2 1 2-2 2 9 .

G alle go -P in azo R , e t a l. M e d  H yp o th e sis D isco v In n o v. 2 0 1 4 ;3 (4 ):1 1 1 -1 1 4 .
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Pachydrusen
• Pachydrusen are large 

• Typically, >125 µm)
• sub-RPE deposits that are yellow-

white in color
• Deposits are distributed across the 

posterior pole and are isolated or 
clustered in small groups. 

• The deposits appear with irregular, 
complex shapes but have distinct borders. 

• Another important distinguishing feature 
is that these drusenoid lesions are 
associated with the presence of 
thickened choroid.

104

Pachychoroid Disease Spectrum (PDS)

• Choroidal vascular congestion/ attenuation 
• Thickened sclera 
• Lengthened intrascleral course of vortex veins 

• Physiologic Factors 
• Excess choroidal interstitial fluid/choroidal vascular hyperpermeability (CVH)
• Precapillary arteriolar hypertension 
• Altered intravascular osmolality ( serum proteins (albumin)) 
• Pharmacologic agents

• Corticosteroids
• Phosphodiesterase (PDE) inhibitors 

• Alterations in interstitial tissues in the choroid
B  B ro w n  R , M o h an  S , C h h ab lan i J. Pach ych o ro id  Sp e ctru m  D iso rd e rs: A n  U p d ate d  R e vie w . J O p h th alm ic  V is R e s. 2 0 2 3  A p r 1 9 ;1 8 (2 ):2 1 2-2 2 9 .

G alle go -P in azo R , e t a l. M e d  H yp o th e sis D isco v In n o v. 2 0 1 4 ;3 (4 ):1 1 1 -1 1 4 .
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Guttering- Granular, confluent, and descending tracts 

106

CSCR guttering
Diffuse reenal pigment epitheliopathy (DRPE)/ 

PPE 

107

Dilated Haller vessels (pachyvessel)

108
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PACHYCHOROID PIGMENT EPITHELIOPATHY (PPE)
• Forme Fruste of CSC to Chronic CSC
• Orange red fundus appearance
• Absence of normal fundus tessellation
• RPE changes mistaken for ARMD or 

pattern dystrophy
• OCT scattered RPE elevations, small 

serous PEDs, thick choroid
• ICG shows mid-phase 

hyperfluorescence suggestive of 
hyperpermeability

• Fundus Autofluorescence shows 
granular hypoautofluorescence and 
stippled mixed areas of hyper and 
hypoFAF

• Management:  Observation for 
progression to CSC, PVN, or even PCV

Gallego-Pinazo R, et al. Med Hypothesis Discov Innov. 2014;3(4):111-114

Dilated Haller vessels 
(pachyvessel)Reduced fundus tessellaFon-

thinning of the overlying inner 
choroid

Retinal pigment epithelium 
(RPE) abnormalities

109 110
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Pachychoroid 
Neovasculopathy (PNV)

• Characteristics: 
• OCT Findings of CSC and/or PPE 
• OCT (A) 

• Type 1 sub RPE CNV 
• With or without subretinal fluid 
• Double-layer Sign

Gallego-Pinazo R, et al. Med Hypothesis Discov Innov. 2014;3(4):111-114. 

112

113

Double layer Sign 
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POLYPOIDAL CHORIODAL 
VASCULOPATHY (PCV)

• INTRACHOROIDAL Vascular abnormalities

• Abnormal branching vascular network (BVN) 
with terminal aneurysmal red spheroidal 

dilations (polypoidal lesions) Dilated, thin-

walled vessel of the choriocapillaris 

• Recurrent hemorrhage and leakage

• Two Types:

• Idiopathic type

• nPCV 
• Type I CVNM variant 

• #1 Misdiagnosis is AMD

115 116

Courtesy Dr. M Perez

61 AA
PMHx: HTN & hypercholesterolemia
BCVA 20/20 

Using FA alone PCV…looks like an occult CNV

117

PCV Treatment 
• Asymptomatic lesions may be 

observed
• Lesions may spontaneously resolve

• Anti-VEGF, PDT, or both
• EVEREST-II trial showed combination 

therapy of ranibizumab plus 
verteporfin PDT are superior to 
ranibizumab monotherapthy

• Thermal laser photocoagulation of 
feeder vessels or polyps

• Prognosis is better than 
neovascular AMD

EVEREST study: efficacy and safety of verteporfin photodynamic therapy in combination with ranibizumab or 
alone versus ranibizumab monotherapy in patients with symptomatic macular polypoidal choroidal 
vasculopathy. Retina. 2012 Sep;32(8):1453-64.
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Peripapillary Pachychoroid Syndrome (PPS) 
Intraretinal fluid 

Pachyvessel
• Thicken Choroid 
• Hyperopic refraction and short axial lengths (39% less than 23 mm)
• Patients with PPS may have choroidal folds (77%)
• Older age
• Small cup-to-disc ratio
• More commonly in males and is usually bilateral 

PERIPAPILLARY PACHYCHOROID SYNDROME. Retina. 2018  38(9), 1652–1667 
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Peripapillary Pachychoroid Neovasculopathy 

Prip ap illary p ach ych o ro id  n e o vascu lo p ath y: A  n o ve l e n tity . Eu ro p ea n  Jo u rn a l o f O p h th a lm o lo g y . 2 0 2 2 ;3 2 (1 ):N P1 4 9 -N P1 5 3
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Retinal Evaluation 

121

Focal choroidal excavation (FCE)

FCE refers to a concavity of the 
choroid without local scleral 

changes

Often identified through a 
characteristic appearance on 

optical coherence tomography 
(OCT)

Unilaterally and is found 
incidentally on exam

Mostly diagnosed in fourth or 
fifth decade

FCE are thought to be congenital, 
however, the pathophysiology of 

FCE remains unclear.

122

Focal Choroidal ExcavaMon
(FCE)

Three patterns 
1.cone shaped—Most common pattern; all these 

cases had regular RPE on OCT and less 
degenerative changes on angiography, hence 
bearing a better prognosis.

2.Bowl shaped—Higher incidence of RPE disruptions 
on OCT and degenerative changes on angiography.

3.Mixed morphology—This pattern has features of 
both cone- and bowl-shaped FCEs.

Shinojima A , Kawamura A , Mori R , et al. Morphologic features of focal choroidal excavation on spectral domain 
optical coherence tomography with simultaneous angiography. Retina Phila Pa 2014;34:1407–14

123 124
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Peripheral Exudative Hemorrhagic Chorioretinopathy (PEHCR)

First described by 
Annesley in 1980 as 
Peripheral Exudative 

hemorrhagic 
chorioretinopathy 

(PEHCR)

Bilateral Predominantly affects 
older women

Signs include 

Peripheral subretinal 
hemorrhage, subretinal 
fluid (SRF), exudation, 

and PED

Papents may be 
asymptomapc or have 
decreased visual acuity 
and flashes and floaters

Has been postulated to 
be part of the 

Pachychoroid disease 
spectrum

One study found that 
the choroid in eyes with 
PEHCR is thickest in the 

temporal periphery

Club-shaped choroidal 
contour

Pe rip h e ra l e xu d ative  h e m o rrh ag ic  ch o rio re tin o p ath y-A  n e w  ad d itio n  to  th e  sp e ctru m  o f p ach ych o ro id  d ise ase ? R e tin a  2 0 2 1 ;4 1 :1 5 1 8 – 1 5 2 5.
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RVO 16.4 million
Global epidemiology of reZnal vein occlusion: a systemaZc review and meta-analysis of prevalence, incidence, and risk factors. J Glob Health. 
2019 Jun;9(1):10427

127 128

129 130

Classification of RVOs 
• CRVO

– Nonischemic CRVO
– Ischemic CRVO
– Juvenile CRVO

• HRVO
• BRVO

– Major BRVO
– Hemispheric BRVO
– Macular BRVO

• RVO + any RAO

131

Branch Retinal Vein Occlusions 
• Branch retinal vein occlusion (BRVO) 

– Occurs 4 to 6 times more than its 
counterparts- (CRVO) or hemi-retinal vein 
occlusion (HRVO)

– Up to 2/3  of BRVOs occur in the superior-
temporal quadrant  ~66%

• Hayreh classified BRVO into Two types: 
– Major BRVO (Hemispheric )

– when one of the major branch retinal veins is 
occluded

• non-ischemic or ischemic 
• Ischemic BRVO is defined as > 5-disc 

diameters of nonperfusion on FA
– Macular BRVO, when one of the macular 

venules is occluded 

Branch retinal vein occlusion: natural history of visual outcome. JAMA Ophthalmol. 2014 Jan;132(1):13-22

Predictive Value of Retinal Non-perfusion !!!
BVOS 50/50/50 rule:        

~ 50% of eyes with ischemic BRVO will develop 
NVD/NVE

132
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Ischemic BRVONon -ischemic BRVO

Predictive Value of Retinal non-perfusion
BVOS 50/50/50 rule:         

~ 50% of eyes with ischemic BRVO will develop NVD/NVE

133

Ischemic BRVO 
(>5DD of Non-perfusion

134

Ischemic CRVO

135

Ischemic CRVO

Widespread capillary non-perfusion ¡ Vision oqen < 20/200/ +APD/ Greater VF deficits
¡ Widespread capillary non-perfusion on FA (> 10 DD) 
▪ NVG

▪ As high as 60% vs 5% Nonischemic

▪ “the three month glaucoma”

¡ <10% developed regnal neovascularizagon
§ Anterior segment  

136

Non- Ischemic CRVO ( 75 %)

FA: Delayed A-V transit time, Leakage 
M inimal capillary dropout

• Better vision and prognosis for spontaneous visual improvement
• 14% convert to ischemic within 4 months 

• The Central Vein Occlusion Study (CVOS) reported a conversion rate from 
nonischemic CRVO to ischemic CRVO of 3.3% by 4 months

• 1/3 with NVI / NVA

137

Juvenile CRVO

• Patients younger than 50 years of age 
• Distinct clinical entity due to its more favorable prognosis 
• Lower rate of ocular complications and positive response to periocular and intravitreal 

therapies.

138
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ReMnal Vein Occlusion IntervenMon

1980s              1990s                   2000                2004                          2009                  2010      Currently           

Vitrectomy for 
RVO and 
hemorrhage

BVOS
Laser 
CVOS
Observation  

Central Vein Occlusion Study Group. Arch Ophthalmol. 1997 Apr. 115(4):486-91.

Branch Vein Occlusion Study Group. Arch Ophthalmol. 1986;104(1):34-41.

Standard Care vs. Corticosteroid for 
Retinal Vein Occlusion (SCORE) study 

The  (SCORE) Study Report 5. Arch. Ophthalmol. 127, 1101–1114.

BRAVO
CRUISE 

Anf-VEGF
Ranibizumab 

GALILEO
COPERNICUS

LEAVO
VIBRANT

VEGF- TRAP
Aflibercept  

GENEVA STUDY 
DEXAMETHASONE 
Intravitreal Implant 

CRUISE Investigators. Ranibizumab for macular edema following central retinal vein occlusion: six-
month primary end point results of a phase III study. Ophthalmology 117(6), 1124–1133

• Vabysmo 
(Faricimab)

• COMINO and 
BALATON

• EYLEA HD 
(aflibercept) 
Injection .8 m g

139 140

Diffusion-weighted 
imaging (DWI)

MRI 
• DWI- MRI revealed: signs 

of 2 small silent strokes 
• Pt placed on  blood 

thinner

141 142

Central Artery Occlusion (CRAO)

• Characterisjcs
• Sudden severe visual loss
• Painless
• Reenal appearance

• Opaque and edematous
• Most prominent in posterior 

pole
• Thickest ganglion cell layer

Boxcarring- Retinal arterial 

attenuation with
SEGEM ENTED disruption of 

blood flow within an artery

Cherry-red spot
Visible intact choroidal 

vasculature beneath the foveola

143

One month Follow-up 

Edema resolves in 1 month resulting in thinning of the retina

144
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Pathogenesis of Retinal Artery Occlusion (RAO)

Atherosclerosis thrombosis at lamina cribosa

Emboli at CRA penetration site into optic 

nerve 

• 30% patients had ICA stenosis (> 50%)

• 70% patients had ICA plaques

• 50% patients had abnormal echo with a source of embolus 

Ophthalmology. 2009. 116:1928-36)

(Hayreh et al. Retinal artery occlusion: associated system ic and

ophthalm ic abnorm alities. O phthalm ology. 2009. 116:1928-36)
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CRAO • Non-Arteritic CRAO ~66.9% 
• 93.2% CF or worse, none better than 20/40 

• Non-Arteritic CRAO w/ cilioretinal 
sparing~14.3%

• 60% CF or worse, 20% better than 20/40 
• Patient cilioretinal artery improve visual 

prognosis 

• Transient Non-Arteritic CRAO~  -4.5%
• CRA temporarily occluded 
• Fall in perfusion pressure, drop arterial BP or rise 

IOP, vasospasm 

• Arteritic CRAO -16%
• Secondary to Giant Cell Arteritis (GCA) 
• Posterior ciliary artery and central retinal artery 

occlusion 
• Occult GCA – no systemic symptoms, always 

order labs to r/o 

Hayreh et al. CRAO Visual Outcome. Am J Oph 2005
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Retinal Artery Occlusion Emergent Stroke Evaluation
CRAO, BRAO, & TIAs = a stroke & needs to be  recognized 
as an EMERGENCY!
• Silent POSITIVE DWI-MRI strokes are seen in:

• >55% of CRAO
• ~31% of BRAO 
• ~18% OF TVO

• Pts with (+) DWR-MRI silent strokes have a High risk 
for MAJOR stroke
• Especially during the next week to month
• Rate for stroke peaks (~60%) within 1 week s/p RAO 

onset 
• Urgent referral to ER (with stroke center) is CRUCIAL

• Management requires identifying and treating risk 
factors + neuro consult + cardiology evaluation 

Retinal and ophthalmic artery occlusions preferred practice pattern [published correction appears
in Ophthalmology. 2020;127(9):1280]. Ophthalmology. 2020;127(2):P259-P287.
Bulwa ZB, Mendelson SJ, Brorson JR. Acute secondary prevention of ischemic stroke: overlooked no 
longer. Front Neurol. 2021;12:701168.
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Diabetic Retinopathy is the 1st cause of Vision Loss in Adults Aged 
20–74 years old

…these numbers are expected to rise as the prevalence of diabetes increases

537 million adults 
have diabetes
> 1.31 Billion 

people could be 
living with diabetes 

by 2050

Diabetes In the 
United States
38.4 million 

Diagnosed: 29.7
Undiagnosed: 8.7 million 
Prediabetes: 96 million

Centers for Disease Control and Prevenfon. Nafonal Diabetes Stafsfcs Report website. hlps://www.cdc.gov/diabetes/data/stafsfcs-report/index.html Accessed March, 2024 2American 
Diabetes Associafon. Diabetes Care 2023;46(Supplement_1):S203–S215
Internafonal Diabetes Federafon Atlas 10th edifon. 
Available from hlps://www.idf.org/aboutdiabetes/what-is-diabetes/facts-figures.html; Accessed 9 October 2023

150

https://www.cdc.gov/diabetes/data/statistics-report/index.html
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≈13.6% have 
diabetic macular edema 
(DME)2

Diabetes is associated with serious comorbidities
Primary providers of diabetes care 
coordinate with multiple specialties

Diabetic Retinopathy
9.6 million adults with diabetes 
have DR

Diabetic Nephropathy
29.9% of patients 
with diabetes

Stroke
9.1% of patients with diabetes ≥35 
years old

Diabetic Neuropathy
60%-70% of people with 
diabetes have some form of nervous 
system damage

Coronary 
heart disease
21.9% of patients 
with diabetes ≥35 years old have 
coronary heart disease, angina, or had 
a myocardial infarction

Centers for Disease Control and Prevention. National Diabetes Statistics Report website. https://www.cdc.gov/diabetes/data/statistics-report/index.html Accessed February 9, 2023
American Diabetes Association. Diabetes Care 2023;46(Supplement_1):S203–S215
Varma R, et al. 2012 Joint Meeting of the American Academy of Ophthalmology and Asia-Pacific Academy of Ophthalmology; November 10-13, 2012;. 
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What percentage of 
Diabetics are not getting an 
annual dilated eye exam?

152

2060 approximately 60.6 million US 
adults, or 17.9% of the adult population 

will have diabetes

153 154

Diabetic Retinopathy
9.6 Million

5% (1.84) million people, have vision-threatening forms of 
diabetic retinopathy.

Prevalence of Diabefc Refnopathy in the US in 2021. JAMA Ophthalmol. 2023;141(8):747–754

155

2060 approximately 60.6 million US 
adults, or 17.9% of the adult population 

will have diabetes

156

https://www.cdc.gov/diabetes/data/statistics-report/index.html
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Diabetic Retinopathy
• Classification of Diabetic Retinopathy

• Non-proliferative DR 
• Mild- Microaneurysms (MAs) only 
• Moderate

• Hemorrhages, exudates and/or 
microaneurysms

• Cotton wool spot (CWS)
• Venous beading (VB) or intraretinal 

microvascular abnormalities 
(IRMA) 

• Severe
• Very Severe (4-2-1)

• Severe findings without 
neovascularization 

• >50% will progress to proliferative 
DR in one year

157

ETDRS Report Number 10. Ophthalmology. 1991 May;98 (5):786- 806
The Diabetic Retinopathy Study Research Group. A Modification of the Airlie House Classification of Diabetic 
Retinopathy. DRS report #7. Invest Ophthalmol Vis Sci. 1981;21:210–26.
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Disease Severity Definition Management Natural History
No retinopathy Diabetic retinopathy absent 12 months 

Mild NPDR MAs only 12 months *5% risk of progression to 
proliferative diabetic retinopathy 

(PDR) within one year.

Moderate NPDR MAs plus, exudates, cotton wool 
spots, retinal hemorrhages, 
intraretinal microvascular 

abnormality, venous beading 

Three to six months
*Depends on severity of signs, 
stability, systemic factors, and 

patient’s glycemic control

*Up to 27 % risk of progression 
to proliferative diabetic 

retinopathy (PDR) within one ye 
ar. 

Severe NPDER
(4-2-1) rule 

Severe retinal hemorrhages in four 
quadrants, or venous beading in at 
least two quadrants, or moderately 

severe intraretinal microvascular 
abnormality in at least one 

quadrant

Two to three months *Proliferative diabetic 
retinopathy in up to 50% within a 

year

American Optometric Association. Evidence-based Clinical Practice Guideline: Eye Care of the Patient With Diabetes Mellitus. www.aoa.org/optometrists/tools-and-resources/evidence-based-optometry/evidence-based-clinical-practice-guidlines/cpg-3--
eye-care-of-the-patient-with-diabetes-mellitus. Accessed October 8, 2023
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PDR Neovascularization
Vitreous Hemorrhage 

High Risk:
1. NVD > 1/4-to-1/3-disc area
2. Any NVD associated with 

vitreous or preretinal 
hemorrhage

3. Any NVE associated with 
vitreous or preretinal 
hemorrhage

Retina referral within 
one week

Retina referral 
within one day 

to two days

Proliferative Diabetic Retinopathy

American Optometric Association. Evidence-based Clinical Practice Guideline: Eye Care of the Patient With Diabetes Mellitus. www.aoa.org/optometrists/tools-and-resources/evidence-based-optometry/evidence-based-clinical-practice-
guidlines/cpg-3--eye-care-of-the-patient-with-diabetes-mellitus. Accessed October 8, 2023
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New in 2024
• HbA1c near normal 6% 
• CGM in patients on Insulin

• Time in Range (TIR)
• Target range: 70–180 mg/dL
• Recommended TIR for most: >70%

• Stricter BP  targets (≤130/80 )
• New lipid management recommendations- LDL  

<70 mg/dL in general and <55 mg/dL for those 
with preexisting atherosclerotic CVD  

• Higher weight loss targets (up to 15%) based on 
the efficacy of and access to newer medications 
such as high-dose semaglutide and tirzepatide

• Screen for Sleep Apnea
• Social Determinant of Health (SDOH) American Diabetes Association. Diabetes Care. 2024 Jan 1;47(Suppl 1):S52-S76.
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Risk Factors for Retinopathy

• Duration /severity
• ≥10 years: 8.5 times more likely to have DR/DME

• Elevated HbA1c

• For every 1% increase in there is 47% increased 
risk of DME

• Optimizing glycemic control (near normal 6%) 

• Hypertension

• Hyperlipidemia

• Overweight / obesity

• Pregnancy

• Smoking 

*A1C is unreliable in patients with anemia, hemoglobinopathies, or iron deficiency.
*Evidence shows that A1C differs among ethnic groups.

*HbA1c does not reveal glucose variability that has predictive power for DR and other 
diabetes complications
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Continuous glucose 
monitoring (cgm)

• Sensor measures interstitial glucose levels 
continuously throughout the day.

• Wirelessly sends glycemic data to a monitor 
or smartphone app.

• May be connected to an insulin delivery 
system (hybrid closed-loop system, 
automating basal insulin delivery).

• Standardized reports allow patients and 
providers to identify glycemic trends and 
easily review the percentage of time spent 
above, in, or below a target glycemic 
range.

164

Time in Range (TIR)
• A new parameter to evaluate blood   

glucose control
• Indicates the percentage time a person’s 

glucose value was within the target range 
during a defined period
• Target range: 70–180 mg/dL
• Recommended TIR for most: >70%
• The higher the TIR range percentage- the lower the 

risk of developing complications 

• The lower the TIR range percentage, the higher the 
risk of developing complications
American Diabetes Association. Diabetes Care 2023;46(Supplement_1):S203–S215
American Diabetes Association. Diabetes Care. 2024 Jan 1;47(Suppl 1):S52-S76.
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Time in range (TIR) and Complications 
• The higher the TIR range 

percentage- the lower the risk 
of developing complications 

• The lower the TIR range 
percentage, the higher the 
risk of developing 
complications

• Lu et al., 2018: patients with 
more advanced DR had 
significantly less TIR and 
higher measures of glycemic 
variability than those with 
less severe or no DR. TIR was 
significantly associated with 
prevalence of all stages of DR.

Diabetes 2019 Jun; 68(Supplement 1)

Lu J, Ma X, Zhou J, et al. Diabetes Care 2018;41:2370‒2376

NPDR, nonproliferative diabetic retinopathy; VTDR, vision-threatening diabetic 
retinopathy.
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64 yo BM 
Diabetes X 10 years

Avg BSL 330
BP 190/100

167

65 yo BM presented for a diabetic eye 
exam  on 3/2013
Type 2 Diabetes X 5 years/ Hypertension 

168
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• Wegovy, Ozempic: Once a Week 
Injections-Potent Weight Loss Meds
• Ozempic: Semaglutides (0.5mg, 1 mg 

or 2mg)
• Glucagon-like peptide 1 receptor 

agonists (GLP-1 RA)
• Promotes the pancreas to release 

insulin 
• only when glucose values are elevated
• makes people feel fuller faster so they 

tend to eat less, 
• Reduces the amount of glucose made by 

the liver.
• 25% weight loss from baseline
• Wegovy- higher dose ( 2.4mg) 

• Mounjaro (tirzepatide) injection
• Activates both the glucagon-like 

peptide-1 (GLP-1) and glucose-
dependent insulinotropic 
polypeptide (GIP) receptor
• 5milligrams, 10 milligrams and 15 

milligrams
• Average Weight Loss of 60 Pounds 

Reported
• 10/2023- FDA Approved 
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Complications
Pancreatitis-

Inflammation of 
the pancreas 

Low blood sugar 
(hypoglycemia)

Serious allergic 
reactions 

Kidney problems 
(kidney failure)

Severe stomach 
problems 

(stomach paralysis)
Gallbladder 
problems 
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Ocular Complications- Worsen of Retinopathy
Retinopathy status should be assessed when intensifying glucose-lowering therapies 
such as those using GLP-1 RAs, since rapid reductions in A1C can be associated with 
initial worsening of retinopathy

172

Highlights
•Of the 87 patients (174 eyes), 14.4 % 
had severe NPDR at the outset.
•The progression rate to PDR for those 
with severe NPDR over a year 
historically is 50 %.
•3-Year progression rate to PDR for 
those with severe NPDR on semaglutide
was 28 %.
•63.2 % of patients required intravitreal 
injections, averaging 6.1 injections per 
patient.
•Visual acuity over 3 years: 72.4 % 
stable, 16.1 % loss, and 11.5 % gain
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Ocular complications 
• Non-arteritic anterior ischemic optic neuropathy (NAION)

M o llan SP. Se m aglu tid e an d  N o n arte ritic A n te rio r Isch e m ic O p tic  N e u ro p ath y. JA M A  O p h th alm o l. Pu b lish e d  o n lin e  Ju ly  0 3 , 2 0 2 4 . d o i:1 0 .1 0 0 1 /jam ao p h th alm o l.2 0 2 4 .2 5 1 4

The cumulative incidence of NAION for the semaglutide
vs non–GLP-1 RA cohorts over 36 months was 6.7% (95% 
CI, 3.6%-9.7%) and 0.8% (95% CI, 0%-1.8%), respectively. 
A Cox proportional hazards regression model showed a 
higher risk of NAION for patients prescribed semaglutide
(HR, 7.64; 95% CI, 2.21-26.36; P < .001).
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Social Determinants Of Health Affect the Patient Care Journey and
Can Drive A Majority Of Overall Patient Outcomes

Patient Outcomes Drivers

1. Hood CM et al. Am J Prev Med. 2016;50(2):129-135. doi:10.1016/j.amepre.2015.08.024 2. Office of Disease Prevention and Health Promotion. Accessed April 19, 2023. 
https://www.healthypeople.gov/2020/topics-objectives/topic/social-determinants-of-health

ECONOMIC STABILITY

EDUCATION

SOCIAL AND COMMUNITY CONTEXT

HEALTH CARE ACCESS AND QUALITY

NEIGHBORHOOD AND 
BUILT ENVIRONMENT

80%
Social

Determinants

20%
Medical Care

Factors that contribute to 
underutilization of care

• Trust
• Patient-provider communication 
• Fear of medical or surgical treatment
• Transportation issues
• Lack of insurance/cost
• Other health problems
• Poor social support structure
• Cultural and language barriers
• Lower literacy level
• Immigration status
• Provider accessibility

Despite being at risk for higher visual impairment and blindness, 
Black and Hispanic/Latino patients are less likely than White patients 

to be seen by an ophthalmologist or have a dilated exam.
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•Eyes with predominantly peripheral lesions- PPLs (defined as outside of ETDRS 7 standard field) 
had a 4.7-fold increased risk of progression to proliferative diabetic retinopathy (PDR) over 4 

years.
Ophthalmology. 2015 May;122(5):949-56.

• Diabetic Retinopathy Clinical Research Retina Network (DRCR.net) Protocol AA- peripheral 
lesions (PPL) using ultra-widefield (UWF) color retinal imaging were not predictive of 

significant, 2-step worsening on the Diabetic Retinopathy Severity Scale (DRSS)
• FA-PPL but not color-image PPL have predictive value for NPDR progression and should be 

included in future DR studies.

JAM A Ophthalmol. 2022;140(10):946-954. Published correction in JAM A Ophthalmol. Published online November 17, 2022.
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Diabetic Retinopathy
• Vascular anomalies (loops & dilations)
• Microaneurysms (MAs)
• Neovascularization
• Capillary dropout & FAZ enlargement

• Evaluation of subclinical DR may change follow-

up or how the PCP manage the patient 

• Color code points to area of abnormality

• Microaneurysms are green because they are in 
DEEP layer

OPTICAL COHERENCE TOMOGRAPHY ANGIOGRAPHY 
(OCTA)
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§ No DME 

• No retinal thickening or hard 
exudates in the macula

§ Center- Involved DME (CI-DME)

• Retinal thickening in the macula 
that involves the central subfield 
zone that is 1 mm in diameter

• Central subfield thickening (CST) 
≥305 µm in women and ≥320 µm 
in men by optical coherence 
tomography (OCT)

§ Non-center Involved DME (non CI-ME)

• Retinal thickening in the macula 
that does not involve the central 
subfield zone that is 1mm in 
diameter

Diabetic Macular Edema (DME) 

Managing Center-Involved Diabetic Macular Edema With Good Visual Acuity. JAMA 
Ophthalmol. Published online November 11, 2021
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Macular Ischemia can impact anti-VEGF 
Treatment 

Capillary network is preserved,  
thus better response to anti-VEGF

Capillary drop-out and macular 
ischemia does not respond to 

treatment 
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Approved Agents for DR/DME
Ranibizumab 0.3 mg (DME)

Aflibercept 2.0 mg

Brolucizumab 6.0 mg

Faricimab 6.0 mg

Aflibercept HD (8.0 mg)

Steroids:
Dexamethasone implant (Ozurdex) 
Fluocinolone implant (Iluvien) 
Intravitreal Triamcinolone (Triessence) 
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Vabysmo: First Bispecific Antibody Designed for 
Intravitreal Use

Engineered for efficacy, duration within the eye, and fast systemic clearance

Regula JT, et al. EMBO Mol Med 2016;8:1265-1288. Regula JT et al. EMBO Mol Med. 2019;11(5):e10666.
Ang-2, angiopoietin-2; Fab, fragment antigen binding; Fc, fragment crystallizable; VEGF-A, vascular endothelial growth factor-A.

Anti–VEGF-A Fab
• Proven efficacy through 

VEGF-A inhibition

Anti–Ang-2 Fab
• Enhanced activity 

through Ang-2 inhibition

Optimized Fc
• Faster systemic clearance
• No effector function

1 molecule, 2 targets
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Vabysmo (faricimab)

• Roche/Genentech
• FDA approved  January  3, 2022 for AMD and DME

• First bi-specific 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 patients q 16 weeks
• October  2023- FDA approved for RVO

• COMINO and BALATON
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Joseph M. Coney, MD, FACS1

Adrienne W. Scott, MD, FASRS2; Manuel Amador, MD3;
Jennifer Chang, PharmD, MBA3; Ivaylo Stoilov, MD3; Matthew Meldorf, MD3;
Luis Gonzalez, MD, MPH4; and Matthew A. Cunningham, MD5

1 Retina Associates of Cleveland, Inc., Cleveland, OH; 2 Johns Hopkins University School of Medicine, Baltimore, MD;
3 Genentech, Inc., South San Francisco, CA; 4 NJRetina, Teaneck, NJ; 5 Florida Retina Institute, Clermont, FL

Elevatum Study Design and Rationale:
Phase 4 Trial of Faricimab (Vabysmo) in 
Underrepresented Patients With Diabetic 
Macular Edema

Presented at the American Society of Retina Specialists Annual Meeting
Seattle, WA | July 27–August 1, 2023

191

Racial and Ethnic Disparity in the Prevalence 
of Diabetes and Diabetic Retinopathy/Diabetic 
Macular Edema

Underrepresented populations
are more affected by diabetes and 
diabetic eye diseases1,2

• Prevalence of diabetic retinopathy is 33.4% in Hispanic patients and 
26.5% in Black patients vs 18.2% in White patients3

• Hispanic and Black patients have worse baseline VA and disease 
severity on starting anti-VEGF therapy for DME vs White patients4

The aim of Elevatum is to evaluate the treatment response and safety of faricimab in traditionally 
underrepresented, treatment-naïve patients with DME

DME, diabetic macular edema; FDA, US Food and Drug Administration; VA, visual acuity; VEGF, vascular endothelial growth factor. 
1. Centers for Disease Control and Prevention. National Diabetes Statistics Report, 2020. Accessed March 2022. https://www.cdc.gov/diabetes/data/statistics-report/diagnosed-diabetes.html; 2. Zhang X et al. JAMA. 2010;304:649-656. 3. Spanakis EK, Golden SH. Curr Diab Rep. 2013;13(6):814-823. 

doi:10.1007/s11892-013-0421-9; 4. Malhotra N et al. Am J Ophthalmol. 2021;128:1438-1447. 5. Osathanugrah P et al. Am J Ophthalmol. 2021;222:310-317. 6. Sanjiv N et al. JNMA. 2022:18:56.                                                                                  
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Minority populations are largely underrepresented in clinical trials that have led to FDA-approved 
ophthalmology therapies6

A retrospective study showed that VA improvements following 1 anti-VEGF injection were lowest in
Black (26.7%) and Hispanic (39.4%) patients with DME compared with White (50.0%) patients with DME5
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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
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Treatment for Central-involved DME in Eyes with Very Good Visual Acuity
(DRCR.net Protocol V)

• 702 randomized participants completed two-year follow-up
• What is the best treatment strategy for eyes with central-involved (CI) DME and good visual 

acuity?

• DME can be clinically sub-divided into three relevant categories
• CI-DME with VA impairment
• CI-DME with good VA 
• Non-CI-DME.1
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Bakri SJ, Wolfe JD, Regillo CD, et al. Evidence-Based Guidelines for Management of Diabetic Macular 
Edema. Journal of VitreoRetinal Diseases. 2019.
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• 50-year-old male c/o blurry vision OU. Had refraction 9 
months ago
• LPE:  20 years ago; claims to be in good health

• Exam: BVA:  OD 20/20, OS 20/20

Would patients with severe NPDR benefit from 
Anti-VEGF Treatment?
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Panorama Study 
• Enrolled eyes with moderate-to-severe 

and severe nonproliferative diabetic 
retinopathy (NPDR) with or without DME

• Showed that eyes treated with 
aflibercept (Eylea, Regeneron) had 
significantly greater improvement of 2 or 
more steps in DR severity compared with 
the sham group.

• As a secondary outcome, the study 
demonstrated that the anti-VEGF 
treatment reduced the likelihood of 
developing vision-threatening 
complications such as center-involved 
DME (CI-DME) or PDR.

DRCR.net Protocol W

• Protocol W is a prospective multicenter study by the 
DRCR Retina Network that included eyes with 
moderate-to-severe NPDR and without baseline CI-
DME

• The study was designed as a long-term evaluation of 
intravitreal aflibercept’s ability to prevent PDR and 
CI-DME in eyes with advanced DR.

• Two-year result summary result - Preventive 
treatment with aflibercept resulted in a threefold 
reduction in the development of CI-DME with vision 
loss (14.8% in the sham group vs 4.1% in the 
aflibercept group). 

• Treatment was also associated with a nearly twofold 
reduction in the development of new-onset PDR 
(33.2% in the sham group vs 13.5% in the aflibercept 
group)
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https://www.ophthalmologymanagement.com/issues/2019/july-2019/what-the-latest-dr-data-means-for-patients
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Key Points
Question In patients with nonproliferative diabetic retinopathy (NPDR) and good 
vision but without center-involved diabetic macular edema (CI-DME), does early 
aflibercept reduce disease progression and improve long-term visual acuity 
compared with initial observation and treatment only if disease worsens?
Findings This study presents 4-year primary outcomes of a randomized clinical 
trial that included 328 patients (399 eyes), randomized to 2.0 mg aflibercept 
injections or sham injections. Among those receiving aflibercept, proliferative 
diabetic retinopathy or CI-DME developed in 33.9% vs 56.9% among those who 
received sham—a difference that was statistically significant. Change in visual 
acuity was −2.7 vs −2.4 letters, a difference that was not statistically significant.
Meaning At 4 years, treatment of NPDR with aflibercept vs sham treatment 
resulted in statistically significant anatomic improvement, but no improvement in 
visual acuity.
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Biosimilars-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.”

Ocuphire Pharma’s APX3330-A twice-daily oral tablet

Ocuterra-Topical Administration of anti-VEGF agent in eye drop form (OTT-166)
Failed Phase 2 ( 3/2024)

Agents for DR/DME
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Ocuterra

• Topical Administration of anti-VEGF agent in eye drop form (OTT-166)
• Distributed to retina through both corneal and trans-scleral route
• Showed promise in animal studies
• DR:EAM (Diabetic Retinopathy: Early Active Management) Study
•Phase 2 study currently underway
•Primary endpoint: 
•% of pts with ≥ 2 step improvement in DRSS score 

• Secondary endpoints:
•Prevention of progression to VTC
•Delay in time to PRP or intravitreal injection
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Ocuphire Pharma’s APX3330
• A twice-daily oral tablet
• It is a small molecule that targets apurinic/apyrimidinic endonuclease 

1/redox effector factor-1 (Ref-1) and has been found to reduce 
abnormal angiogenesis (VEGF) and inflammation in preclinical 
models.
• Phase 2 ZETA-1 trial evaluated the safety and efficacy of APX3330 in 

103 participants with moderately severe to severe nonproliferative 
diabetic retinopathy (NPDR) and proliferative diabetic retinopathy 
(PDR).
• Participants received either APX3330 600 mg per day or a placebo. 

The primary endpoint was the percentage of participants with a 2-
step or greater improvement in the Diabetic Retinopathy Severity 
Scale (DRSS) by week 24.

•Moderately severe to severe NPDR and mild PDR
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• The Dx-DR sensitivity and specificity of 87.4% and 89.5%, respectively, 1 in 10 patients will have a 
false-positive or false-negative result.

• EyeNuk is an AI screening program that utilizes the EyeArt software which has shown positive results 
with over 95% sensitivity when using fundus images obtained from smartphone

U S Fo o d  an d  D ru g  A d m in istratio n . FD A  p e rm its m arke tin g  o f artific ia l in te llige n ce -b ase d  d e vice  to  d e te ct ce rta in  d iab e te s-re late d  e ye  p ro b le m s. 2 0 1 8 . A cce sse d  A u gu st 2 7 , 2 0 2 2 .
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78-yo White Female
s/p CE    

• Best corrected visual acuity:

• OD 20/50 NIPH 
• OS 20/20

• Extraocular motility: Full OU

• Amsler grid: metamorphopsia OS, unremarkable OD

• Pupils: OD 4 mm → 3 mm light OU; no RAPD

• IOP with applanation: OD 15 mmHg, OS 13mmHg
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Irvine-Gass Syndrome

• Most common causes of visual loss after 
uneventful cataract surgery
• Benign, self-limiting, and resolves 

spontaneously without visual impairment
• 26.8% of eyes with pseudophakic CME did 

not recover

• Represents breakdown of blood-retinal 
barrier due to inflammation
• VEGF
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Pseudophakic Cystoid Macular Edema

• Prescribe a topical NSAID and a topical steroid in conjunction with the surgeon 

• RTCX 3-4 weeks to determine improvement
• Persistent CME 
• steroid injection
• Anti-VEGF drugs
• Surgical therapy 
• Pars plana vitrectomy (PPV)
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