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Course Goal

· To familiarize the participant with:

· New technologies to assess AMD risk, detect progression and early choroidal neovascularization (CNV)

· Breakthrough therapies for both non-exudative and exudative AMD 

· Interactive

· Age-related macular degeneration (AMD) is the principle cause of registered legal blindness for those aged over 65 in the USA, Europe, Australia and Japan.

Survey of Ophthalmology, June 2003 

Adamis et al

AMD by the Numbers

· AMD accounts for 16,000 cases or 14% of new legal blindness yearly.

· The prevalence of AMD increases with age, and approximately 20-30% of persons over age 75 are affected. 

· AMD cases in USA rose 25% from 2002 to present

· “Vision Problems in the U.S.” Study 

· www.preventblindness.org

Projected Prevalence of Advanced AMD* in the United States

Advanced AMD

· Defined as either:

· Geographic atrophy (GA)

· GA of the RPE and/or photoreceptors, CC

· “End-stage” non-exudative (dry) AMD

· Choroidal neovascularization (CNV)

· Exudative “wet” 

· Approximately 80-90% of advanced AMD cases are due to CNV.

Why?

Vision Impairment and Aging

· The world’s population is aging.

· Increase in life expectancy

· The rate of vision impairment increase with age.

· The combination of these factors will result in a predictable, dramatic growth in vision impairment worldwide.

· Therefore, improved prevention, detection, treatment, and rehabilitation of eye conditions in older persons must be a global priority!  

Retina Quiz

The earliest clinically detectable feature of AMD is: 

a. Basal laminar deposits 

b. Drusen 

c. Hemorrhage 

d. Subretinal neovascular membrane (SRNVM) 

Genetics and AMD

· Inherited variation in the complement factor H gene is a major risk factor for drusen.

· A single-nucleotide polymorphism in the promoter region of HTRA1 (a serine protease gene on chromosome 10q26) is a major risk factor for wet AMD.

· DeWan, A. Science, November 2006:Vol. 314. no. 5801, pp. 989 - 992

  Modify-able Risk Factors

· Cigarette smoking
· Lifetime blue-light exposure
· Decreased dietary/plasma presence of antioxidant vitamins, MPs, and Zn++

· High-lipid diet

Available technologies for early detection and monitoring of AMD

· Non-invasive Methods:

· Macular Pigment Optical Density 

· MPOD

· Preferential Hyperacuity Perimetry 

· PHP

·  Optical Coherence Tomography

· OCT

Nutritional Factors

AREDS

AREDS 2

AREDS 1 and 2 Formulations 

· Vitamin C: 500 mg* 

· Vitamin E: 400 IU* 

· Beta-carotene: 15 mg (May be listed on the label as “25,000 IU vitamin A as beta-carotene”) (eliminated)

· Why?

· Zinc oxide: 80 mg (40 mg)

· Copper: 2 mg (needed to prevent Cu deficiency caused by high dosage of zinc)*

· Lutein & Zeaxanthin (10 mg & 2 mg)

· Omega-3 fatty acids (1 gram)

Retina Quiz

· The AREDS study found that in subjects with intermediate AMD, or advanced AMD in one eye (but not the other):

a.
Zinc alone lowered risk of advanced AMD by about 25 percent. 

b. Lutein alone lowered risk of advanced AMD by about 25 percent.

c. Antioxidants increased risk of advanced AMD by about 25 percent

d. Antioxidants + zinc lowered risk of advanced AMD by about 25 percent.

AMD Treatment

· Dry AMD treatment

· Nutritional options

· Vitamin Supplementation

· AREDS I and II

· How can we measure whether diet/antioxidants/supplements work? 

Risk assessment, early detection and monitoring of AMD

· Macular Pigment Optical Density 

· MPOD

· QuantifEYE ™ (ZeaVision)

Macular Pigment

· Lutein and zeaxanthin (L and Z) 

· C__________ that comprise the MP

· L and Z are in sub-class xanthophylls 

· What is the other subclass?

· Low dietary and serum levels of L and Z associated w/increased risk of AMD

· Diets rich in L and Z are inversely correlated w/prevalence of AMD

Macular Pigment & AMD



MP

· Filters b___ light

· Acts as an antioxidant by quenching f______ r_________

· Provides support to sensory retina

History of Macular Pigments
· 1945 – 
George Wald Identifies Pigment

· 1985 – 
Bone & Landrum identify Lutein & Zeaxanthin as 

Macular Pigments

· 1988 – 
Newsome’s Zn Study, Several Papers are Published 

(diet, stereo-chemistry, distribution and central sparing)

· 1994 – 
Seddon, et al. Classic JAMA Paper & DSHEA Laws 

Enacted (Dietary Supplement Health and Education 

Act)

· 1997 – 
Tufts’ Group Quantitates MP in the Lens

· 2001 – 
AREDS 1 Results Announced Validating Nutritional 

Intervention

· 2006 – 
AREDS 2 Intervention Trial (with MPs in the formula)

Macula “Lutea”
Monkeys with Life-Long Absence of Dietary Carotenoids
Macular Pigment

· How can we quantitatively measure it?

· How can we determine influence of dietary or supplemental intervention on MP?

Methods of measuring MP in vivo

· Reflectance

· Scattering

· Absorbance

· Heterochromatic Flicker Photometry (HFP)

· HFP measures absorbance of light by MP

· Absorbance of MP = Optical Density

Heterochromatic Flicker  Photometry (HFP)

· How it works 

· Patient views small circular stimulus that alternates between test WL absorbed by MP (blue-460nm) and reference WL (white or green-540nm).

· Flicker reduced to null point by adjusting intensity of test WL while viewing centrally, then again peripherally.

· Difference indicates MP
Heterochromatic Flicker  Photometry (HFP)

· A higher intensity of test stimulus is required centrally due to attenuation of BL by MP.  

MPOD (du) = log
   I central





__________________________




      I peripheral

QuantifEYE ™ MPOD

QuantifEYE ™

· Uses HFP to measure MPOD

· Risk assessment for developing AMD

· Track progression of early/intermediate AMD

· Measures structural effects of dietary changes + L and Z supplementation on MP

QunatifEYE ™: The Technique

· Non-invasive

· Non-mydriatic 

· 2-3 min test time

· Only 1 eye needs to be tested in non-AMD, early and intermediate AMD patients

· Test better eye if asymmetric w/one advanced AMD eye

Patient Graph Adds Accuracy

The QuantifEYE™ Program
· MPOD score + fundus exam + patient history/questionnaire can provide a risk assessment for AMD.

Vitamin and Dietary Supplements with L and Z

Does L & Z reach the macula?

Are L & Z protective against AMD?

L and Z are protective

· “Higher dietary intake of L and Z reduced risk of soft drusen, Wet  AMD”

· Blue Mountains Eye Study. Ophthalmology, February 2008

· The National Health and Nutrition Examination Survey (NHANES)
· Found that higher levels of L and Z were related to lower odds for RPE abnormalities

Does increased MP improve visual function?

MP and Visual Function

· LAST found improved MPOD, LogMar VA and contrast sensitivity in supplementation group.

· Richer, et. Al. Optometry: JAOA, April 2004

· Subjects on L + Z x 6 mon showed improved glare and photostress recovery.

· Stringham and Hammond, OVS, February 2008.

· Other recent studies show improved mERG after supplementation. 

· Ophthalmology, February 2008

Zeaxanthin: The “Other” MP

EyePromise Restore

· Zeaxanthin and Lutein in the same 2:1 ratio as found in the center of a healthy macula 

Eye Promise Restore (1 softgel)

· Vitamin C

120 mg
healing/resistance

· Vitamin E

  60 IU

strengthens BVs

· Zinc

  15 mg
catalytic function

· Alpha Lipoic Acid
  10 mg
fights free radicals

· Zeaxanthin
    8 mg
photo-protectant

· Lutein

    4 mg
filters blue light

· Mixed Tocopherols  6 mg
inflammation

· Omega-3

 125mg
cell membranes

· DHA/EPA
    50mg/75mg
inflammation


The Study: 6-Month QuantifEYE® Data on Patient Response when Supplemented with EyePromise® Restore
EyePromise Ten

· 10mg zeaxanthin

· All-natural liquid formulation in a sealed, clear VeggieCap. 

Is There a Strategy?

· USDA Food Triangle

· 5+ daily portions of fruits & veggies

· at least 1 dark green, leafy veg (spinach, kale) 

· Low fat, low cholesterol

· Antioxidant for at risk patients

· L and Z

· Address smoking, CV Dx

· Exercise 

· UV protection

Summary Thoughts on MP 

· Macular pigment and nutrition are important factors in AMD risk and treatment.

· QuantifEYE ™ MPOD provides:

· risk assessment for developing AMD

· track progression of early/intermediate AMD

· measures structural effects of dietary changes + L and Z supplementation on MP

Retina Quiz

· Approximately what percentage of dry (non-exudative) AMD eyes progress to wet (exudative) AMD? 

a. 37 % 

b. 50 % 

c. 2 % 

d. 15 % 

Clinical Features of Exudative (Wet) AMD

· ______________________*

· ______________________

· ______________________

· ______________________

· ______________________

· ______________________

· ______________________

Soft Drusen

· Histopathology

· Amorphous material between inner and outer Bruch’s

· Soft, confluent more inclined to lead to _______________ AMD * 

· Ophthalmoscopic Appearance *

· Large, ill-defined

· May become confluent

Pathogenesis of CNVM

· Breaks in Bruch’s Theory

· Diffuse thickening of Bruch’s w/soft drusen

· Predisposes Bruch’s to breaks

· New BV’s from CC grow and proliferate

Break in Bruch’s

Pathogenesis of CNVM

· Two I’s Theory 

· Reduced choroidal and retinal blood flow

· Chronic I________ to Bruch’s, RPE, neurosensory retina

· A higher # of lymphocytes, macrophages, and fibroblasts in Bruch’s of AMD patients

· I_____________ to Bruch’s 

How do the two I’s induce CNVM?

Angiogenic Growth Factors

· Angiogenesis = New BV Invasion

· BV growth triggered by endogenous stimulators (proteins):

· Fibroblast Growth Factor (FGF)

· Transforming Growth Factor (TGF)

· Vascular Endo.Growth Factor (VEGF)

· Elevated levels have been demonstrated in association w/ocular angiogenesis.

VEGF-A

· VEGF-A is a key mediator of angiogenesis

Angiogenesis 

Wet AMD Pathology
· Characterized by abnormal growth of blood vessels (Choroidal Neovascularization – “CNV”) into the subretinal space

· Poorly formed vessels leak to fill subretinal space and distort macula

· Causes injury to the retina, promotes scarring of the fovea and loss of central vision

Degenerative Changes: Elevation 

Serous RPE Detachments

Pathophysiology of FV Scar

· Disciform Scar

· If untreated, CNVMs progress to this stage

· Scar replaces most of sensory retina, RPE

· May continue to grow and invade new areas

· Results in retinal tissue death, severe visual loss

· Surgical excision usually doesn’t improve visual function

AMD Treatment

· Wet AMD treatments

· L____ P_______________

· P____D______T______ with V_______

· Antiangiogenic therapy 

· How can we detect CNV earlier?

Are current monitoring methods working? 

Limitations of 
Current Methods 
for Early Detection of
“Wet” AMD

Inherent Faults of the Amsler Grid

· Completion

· The Amsler Grid does not overcome cortical completion

· Fixation

· The Amsler Grid does not force fixation

· Crowding

· Inhibition by neighboring lines reduces detection

While the patient may be asymptomatic and Amsler is negative, early CNV may already be causing irreversible retinal damage

Limitations of Current Diagnostic Methods

· Visual Acuity

· A test of resolution of stimulus features

· Assessment of macular function by VA is complicated by media opacities

· Contrast Sensitivity

· Contrast deficits may be present even with “normal” acuity

· Also affected by media opacities, age

· ERG

· Not practical in busy clinic setting

Limitations of Current Diagnostic Methods

· FA is invasive!

· Standard Perimetry

· Developed primarily for glaucoma

· Papillo-macular bundle

· NFL

· Hyperacuity Perimetry*

· Resistant to retinal image degradation by opaque media, age, pupil size

· Enoch, 1984

CNV Size and Progression

Early Detection of Conversion
· CNV lesion size at time of diagnosis is the most important predictor of Tx. prognosis

· Smaller lesions result in better post-Tx VA

· Tx is less likely to be effective in larger, older CNV lesions

How can we detect CNV earlier?

Available technologies for early detection and monitoring of AMD

· Macular Pigment Optical Density 

· MPOD

· QuantifEye

· Preferential Hyperacuity Perimetry 

· Foresee PHP

·  Optical Coherence Tomography

· OCT

Preferential Hyperacuity Perimetry

· Hyperacuity Perimetry*

· Resistant to retinal image degradation by

· Opaque media

· Age

· Pupil size

· Enoch, 1984
Preferential Hyperacuity Perimetry
· PHP

· Automated central 14 deg test

· ~4 minutes/eye

· Hyperacuity stimuli 

· Detection/Quantification of hyperacuity defects

· Detects progression of Intermediate Dry to Early Wet AMD

Foresee PHP Hyperacuity Stimulus

Set-up and Patient Tutorial

· Determines patient’s test qualifications

· Stationary

· Flashing

· Test

· Pt. indicates area


of “distortion” w/stylus

Foresee PHP Report

Study Objectives

· To assess the ability of PHP to:

· Detect new choroidal neovascularization (CNV)

· Differentiate CNV from intermediate (Dry) AMD

ForeSee PHP

· False positive results can be minimized by:

· Obtaining a “negative” baseline 

· Repeat testing to see if defects are consistent and real

· False negative results can be minimized by:

· Proper instruction/tutorial

· Proper alignment

· Chin rest

PHP Results

· Patient categories that trigger a “+” outcome

· Conversion to wet AMD

· Geographic atrophy

· VA worse than 20/180

· Idiopathic RPEDs

· Other concurrent maculopathies

· PHP may be challenging for those older patients with poor manual dexterity

Recent onset CNV is often difficult to detect with DFE

Obstacles in FA Evaluation

· Thick blood

· Pigment

· Fibrous tissue

· RPE Detachment

· FA is an invasive procedure!

Case: Subfoveal CNVM

84 y/o Male
· CC: mild decrease in vision OD 

· HPI: gradual decreased vision X 2 yrs OS

· POHx: Corneal scar OS, 2+ NS OU

· Dry AMD

· Soft drusen OD

· Geographic atrophy OS

· PMHx: HTN & hypercholesterolemia

84 y/o Male
· BCVA: 
OD
20/60
OS
20/400

· 3M ago:   20/50         20/400

· Amsler: Unchanged between visits

· SLE: 

· K: Corneal scar OS

· L:  2+ NS OU

Soft Drusen
OCT of OD

59 y/o Female
· RTC for 3 month AMD follow-up evaluation

· No visual complaints

· POHx: Dry AMD OD/OS, lens opac OD/OS

· BCVA: 20/40 OD   20/50 OS

· Amsler: Patient home monitored

· No change in metamorphopsia OD/OS

· DFE: No clinical evidence of CNV

Early detection case reports

· Patients promptly treated with Anti-VEGF injection resulting in restored vision.

· Without PHP, these patients may have developed severe vision loss. 
Codes and Coverage
· PHP should be billed under:

· 92082 (perimetry) 

· ICD-9 codes generally applicable for PHP testing are:

· 362.50 Macular degeneration, unspecified

· 362.51 Nonexudative macular degeneration

· 362.52 Exudative macular degeneration

· Check your local (Medicare) policy

Summary thoughts on Foresee ™ PHP

· A rapid, reliable test of visual function designed specifically for AMD.

· Highly sensitive, specific in differentiating early CNV from intermediate dry AMD

· Used with history, DFE, the PHP may improve early detection of conversion to CNV.

Available technologies for early detection and monitoring of AMD

· Macular Pigment Optical Density 

· MPOD

· Preferential Hyperacuity Perimetry 

· ForeSee PHP

·  Optical Coherence Tomography

· OCT

OCT (1991)

· Principle is similar to ultrasound 

· Uses optical reflectivity instead of acoustics

· Captures reflected light from retinal structures to create cross sectional image

· <10 um resolution w/standard OCT

· Temporal domain

· < 3 um resolution w/UHR OCT

· Spectral domain

Image Interpretation 
STRATUSOCT™

· Retina/Macula

· Nerve fiber layer

· Optic Nerve

The Normal Macula

Macular Thickness Chart

Deviations from the normal retinal morphology may signify anomalies
Hyper-reflective CNVM

Hypo-reflective Neurosensory RD

Time Domain and Spectral Domain

Examination of the AMD Patient

· VA w/PH

· Contrast Sensitivity

· Amsler Grid

· Photostress Recovery Test

· DFE w/60 or 90 D, Pancake Lens

· Photos: Stability vs. Progression

· Imaging: OCT, FA, ICG

· B-scan Ultrasonography if Vitreous Heme obscures view *

Fundus Biomicroscopy

Milestones in Retinal Imaging 
· Fundus Photography



1920s

· Fluorescein Angiography


1950s

· B-Scan Ultrasound



1970s

· ICG Angiography (Digital)


1980s

· SLO, SLP (GDX)



1990s

· Digital Photography



1990s

· OCT first demonstrated


1991

· High-res OCT



2001

Digital Imaging Systems

Digital Systems

· Nidek

· 3Dx/F Digital Stereo Camera (Myd)

· Macula

· ON, glaucoma

Digital Systems

· Nidek (cont’d)

· MP-1 Microperimetry

· Combined Perimetry & Fundus Imaging

· “Feedback Exam” to train patient to fixate with a PRL (i.e. preferred retinal locus)

Digital retinal imaging does
NOT 
replace a dilated retinal examination.

Fluorescein Angiography (FA)

·  FA answers the question: is the blood-retinal barrier intact?



FA

· The “gold standard” for the evaluation of new onset choroidal neovascularization (CNV) in AMD patients.

Fluorescein Angiography

· Indications

· Unexplained decrease in VA

· PHP shows significant defect

· OCT results c/w CNV

· Amsler changes

· Significant visual function changes such as decreased foveal threshold, increased photostress time

· Intermediate AMD baseline, esp. soft confluent drusen 

· Replaced by OCT

· RPE break or detachment

· Suspect CNVM: FA within 72 hrs**

The Fluorescein Angiogram

· Stages

· Choroidal phase (10 sec post-injection)

· free dye in CC produces "choroidal flush" just before retinal arteries start filling. 

· Arterial phase

· Laminar venous phase

· Venous phase

· Recirculatory phase

· Late phase

The Fluorescein Angiogram

· Arterial phase (12-14 sec) (
· Retinal arteries prominent

· Laminar venous phase (14-20 sec) 


· Dye begins to fill retinal vein (
The Fluorescein Angiogram

· Venous phase (20-30 sec)

· Complete filling of veins

· Recirculatory phase (2-4 min)

· A & V equal in brightness
(
· Late phase (5 min +)

· Elimination of dye from vasculature
         
(
· Hyperfluorescence in abnormalities (CNV)

Fluorescein Angiography

· Abnormal Findings

· Hyperfluorescence

· Window defect

· Leakage --->

· Pooling (eg. CSC)

· Hypofluorescence

· Blocked (heme) --->

· Absent (eg. Best’s)

Obstacles in FA Evaluation

· Thick b___________

· Pigment

· Fibrous tissue

· RPE Detachment

· FA may fail to identify a well-defined area of leakage. Successful therapy depends on Tx. of entire CNVM. 

Forms of Subfoveal Wet AMD

Indocyanine Green Imaging

· ICG dye absorbs & emits fluorescence in the near-IR WL

· Fluorescence is only partially absorbed by RPE, therefore choroidal vasculature seen

· Better able to penetrate heme, melanin, fluid

· Occult CNVM detection

· SLO for ICG imaging

· Well-defined CNVMs, small retinal BVs (Tx. landmarks) better visualized with FA 

Indocyanine Green Imaging

· A: Red-free 

· Photo of classic CNV. 

· B: Early-phase (1-2 sec)

· Rapid filling of choroidal BVs, retinal arteries.

· ICG hyperfluorescence of the CNVM.

· C: Mid-phase (3-15 min)

· Fading of choroidal, retinal vessels.

· Staining of CNV.

· D: Late-phase  (15 min +)

· Hypofluorescence of choroidal vasculature

· Retinal BVs not visible 

· Late staining of the hyperfluorescent CNV. 

CNVM/FA/ICG Imaging

Management of Dry AMD

· Repeat Exams q3-4 mon

· UV Protection, Home Amsler

· Antioxidants/Nutrition/Diet/Smoking

· Contrast Sensitivity Function

· Amsler

· Photostress Recovery

· DFE, Photos

· MPOD
· OCT 

· Hyperacuity Perimetry

Codes and Coverage

· Annual intermediate “dry” AMD patient codes

· Extended Exam (Est.) 

92014


· Fundus Photo (1-2x/yr)

92250

· FANG



92235

· ICGANG



92240

· PHP (3-4x/yr)


92082



· OCT (1-2x/yr)


92135


· MPOD



S9986 (Screening-not covered)






A Reminder

Management of Exudative AMD

· UV Protection, Home Amsler

· Antioxidants/Nutrition/Diet/Smoking/Exercise 

· FA - Stat ! (ICG - as indicated) *

· Retinal Consult and Treatment

· Laser Photocoagulation

· Photodynamic Therapy

· Anti-angiogenic Therapy

· Surgical or Other Medical Intervention

· Low Vision Consult 

FDA Approved Treatments for CNV

· Thermal laser: 

· Non-selective

· Destroys CNV

· Causes collateral damage

· CNVM persistence and/or recurrence** 
Extrafoveal CNVM

Limitations of Laser

Photodynamic (Visudyne) Therapy: A 
2-Step Process

PDT for Subfoveal Classic CNV

AMD S/P PDT

What is PEDF?

· Pigment Epithelium-Derived Factor (PEDF)

· potent antiangiogenic agent with neuroprotective activity.

Current Status of PDT

· Conclusions from TAP/VIP studies:

· PDT with Visudyne has been proven to benefit eyes containing classic CNV

· PDT beneficial in some lesions with occult, but no classic, CNV

· Future may lie in combining PDT with pharmacotherapy.

Antiangiogenic Drugs:VEGF Inhibitors

Macugen

· Macugen (Pegaptanib) by OSI (Eyetech/ Pfizer)

· Intravitreal injection every 6 weeks

· First FDA approved anti-VEGF for AMD

 Intravitreal Anti-VEGF Agents

· Macugen™ (pegaptanib sodium)

· (Eyetech pharmaceuticals; Pfizer)

· Approved December 23, 2004

· “ties up” new blood vessels, selective VEGF inhibition

· IOP spikes, hypersensitivity/anaphylaxis

· Requires several re-treatments

Other Potential Applications of Anti-VEGF Therapy

· NVI/NVA (Rubeosis)

· PDR

· CRVO, BRVO

· ME

· NVI/NVA

· Non-AMD CNV

· Myopic degen

· Lucentis

· Lucentis ™ (ranibizumab) .5 mg injection

· monthly treatment x 4 mon

· Genentech

· Antibody-based

· VEGF-A inhibition

· (low) risk of thromboembolism

· Requires re-treatments

· $2,000.00

VEGF Inhibitors

· Pegaptanib sodium-Macugen (Pfizer/Eyetech)

· FDA Approved

· Aptamer (decoy): inhibits protein activity 

· Ranibizumab- Lucentis (Genentech)

· FDA Approved 

· Antibody-based

· Compared favorably to PDT in ANCHOR study

· Bevacizumab- Avastin (Genentech)

· Off label

· Anti-neoplastic

· Intravitreal injection

Emerging Treatments for Wet AMD 

VEGF Inhibitors 

· Bevacizumab- Avastin (Genentech)  $40.00

· Intravitreal injection

· “off-label” for Wet AMD

· 1 injection/mon x 3 mon

· Will be compared w/Lucentis in upcoming trial

· Squalamine- Envison (Genaera): Phase II

· Isloated from dogfish shark tissue

· Administered IV weekly x 4 wks

· Small sample showed improved or stabilized VA

VEGF Inhibitors not yet approved

· VEGF-Trap (Regeneron)

·  Intravitreal injection completed  Phase II

· No adverse effects

· Binds tightly to VEGF receptors

· Rapid decrease in foveal thickening, improved VA

Antiangiogenesis

· Corticosteriods

·  Kenalog
· Intravitreal triamcinolone combined with PDT showed mean VA improvement (Spaide 2004).

· Proteins

· Endostatin

· Protein found in collagen
· Experimental cancer drug

· No human studies yet

Which therapy(ies) is/are “off-label” for Wet AMD?

· Argon Laser Photocoagulation

· Visudyne Photodynamic Therapy

· Intravitreal Ranibizumab (Lucentis)

· Intravitreal Bevacizumab (Avastin)

· Intravitreal Triamcinolone (Kenalog)
What is the future?

· Ideal treatment based on pathogenesis, not on destroying CNVM.

· Further explore roles of:

· Genetics, RPE senescence, vascular factors 

· Systemic disease and nutrition

· Develop public health measures which will ID and address at-risk patients. 

· Behavior modification!

Behavior Modification

· Physical activity

· Fish consumption

· Greens

· Smaller portions

· Alcohol in moderation

· Nutritional supplements

· Blocking blue light from reaching retina

Behavior Modification

· Sedentary lifestyle

· Smoking

· Excess Alcohol

· High BMI

· HTN, Cholesterol

· Diet low in fish, green veggies

Summary

· AMD is a significant & growing PH issue

· Management and preventive strategies may have a nutritional component

· Screening strategies should include eye care providers as well as patients at risk

Summary and Conclusions

· With Foresee PHP, clinicians are better equipped than ever to detect conversion to the exudative form of AMD.

· PHP used synergistically with DFE, other testing may improve early detection of CNV.

· Timely treatment with more effective therapies enhance the potential for improved visual outcomes and quality of life!

We must keep our eyes on the ultimate goal:

· A well adjusted, empowered, optimally functioning person! 

QUESTIONS 
AND
COMMENTS?

Thank you for spending your precious time with me!
