Dynamic Developments in AMD Diagnosis and Treatment (2019)  by   Jerome Sherman
Course Objectives

1- List 8 technologies that are useful in the detection and monitoring of  AMD

2- Contrast the findings of the AREDS study and the AREDS 2 study     

3- List the important considerations in the zinc controversy 

4- Summarize the latest  genetic consideration findings published in 2018

5- Outline the essentials in “Treat your AMD patients as you treat your  family members with AMD”

How common is AMD?
Most common cause of blindness in US and Canada in this Millennium 

OCT findings in AMD 

AF findings in AMD

Genetic Considerations

Role of anti-VEGF agents for wet AMD

No effective treatment for Geographic Atrophy of RPE 
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5. 5. Measurement of singlet oxygen quenching abiliies of MP carotenoids by
DM assay. A 25 il of each carotenoid (2 mM) stock solution was added to 1 ml o
02 mM DMF reaction solution in ethanol, and the absorption spectra at 215 nm.
were recorded on a spectrophotometer after the solution was illuminated for 5 min
The difference spectra between DMF and illuminated DM solution were used as
the control. The difference spectra between illuminated carotenoid solution and

juminated DMF Solution were used to calculate the relative percentage of singlet
oxygen quenched by each carotenoid.

Discussion

Singlet oxygen can be produced by energy transfer from triplet
states of sensitizers according to the following scheme [31]
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that the low, but detectable [7), levels of MP in the outer retina
may protect the highly polyunsaturated membranes of photore-
ceptor outer segments from the damaging effects of singlet oxygen
produced by the RPE.

A DMF chemical assay was employed to investigate the singlet
oxygen quenching ability of the macular carotenoids. The MP
carotenoids, lutein, zeaxanthin and meso-zeaxanthin, are highly
concentrated in the human fovea at a ratio of 1:1:1 [20]. Although
the abilities of many carotenoids to quench singlet oxygen has al-
ready been well documented in vitro [27,28], data on meso-zeaxan-
thin and the mixture of these three carotenoids are not available
yet. Zeaxanthin had a higher ability to quench singlet oxygen than
Jutein which is most likely due to its longer chain of conjugated
double bonds, and the difference between meso-zeaxanthin and
zeaxanthin is possibly is due to different interactions with the sol-
vent environment. Our results also showed that a 1:1:1 mixture of
the three carotenoids can quench singlet oxygen more efficiently
than any of the three individually (Fig. 5). It is possible that when
mixed at this physiological ratio, these three carotenoids may form
specific aggregates, which could enhance their ability to quench
singlet oxygen. A similar synergistic effect of zeaxanthin and its
binding protein has been reported before [25]. This indicates that
MP carotenoids composed in this ratio may optimally quench sin-
glet oxygen and other reactive oxygen species in human retina,
although in vivo data are still not available.

In biochemical systems, reactive oxygen species can be pro-
duced as by products of cellular metabolism or as products of pho-
tochemical reactions [46). In this study, although our data showed
that no singlet oxygen was detected in macula or carotenoid-de-
pleted macular tissue under dark conditions (Fig. 2b and c), we still
cannot completely rule out the presence of singlet oxygen gener-
ated through cellular metabolism in the retina because the EPR
spectroscopy was performed on post-mortem human macular
tissues. Cultured retinal cells could be employed to dlarify this
question. In addition, 20% of the carotenoids are still left in the
carotenoid-depleted macular tissue, and these remaining carote-
noids may be enough to quench singlet oxygen formed in the mac-
ular tissue. To exclude this possibility, carotenoid-free macular
tissue would need to be prepared. In this study, we measured only
singlet oxygen in human ocular tissues; therefore, to completely
understand the protective function of MP carotenoids, other reac-
tive oxygen species should also be studied in human macular
tissues in the future.

In conclusion, light can induce singlet oxygen formation in hu-
man RPE/choroid but not in human retina, and MP carotenoids lo-
cated in photoreceptor outer segments may play a role to directly
quench them; however, the majority of macular carotenoids is
localized to the inner retina far away from the RPE layer. It is un-
likely that these inner retinal carotenoids directly quench the sin-
glet oxygen originating from the RPE, but they can still act as
intrinsic filters of short wavelength light to prevent or reduce the
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Study by Carl Awh, et. al.
· Suggested Treatments
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· AMD (Age-Related Macular Degeneration) is the leading cause of blindness in patients over 60 in the US.
· Early detection and even prediction of those who will develop AMD are vital goals that are beginning to be met with myriad new technology, including genetic tests.
· This issue will introduce several new technologies aimed towards the early detection and treatment of AMD. These technologies include: MDD-2 Macular Adaptometer, Reichert Foresee PHP® (Preferential Hyperacuity Perimeter), Foresee Home AMD Monitor, MAIA™ (MAcular Integrity Assessment), Annidis: The RHA (Retinal Health Assessment, Arctic Dx : Macula Risk®, Macuscope, ZeaVision's QuantiEYE®, Optos® Panoramic FAF (Fundus Autofluorescence), and SD-OCT.

· True or False: If the retina looks normal with an ophthalmoscope, the retina is normal. FALSE!
· [image: image10.png]High CFH Risk |
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With SD OCT, we can confidently make the differential diagnosis between exudates and drusen 100% of the time.
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AMD Genetic Testing

Macula Risk NXG
 Identifies AMD patients who may progress to vision loss within: 
· 2 years
· 5 years
· 10 years



Cheek Swab
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Annidies Health Systems: The RHA

The RHA is a Multi-spectral digital ophthalmoscope generating spectral image data (from blue to deep IR) and data maps including 3D Stereo, color, and oxy/deoxy maps which facilitate visualization of the retina, the vitreo-macular interface and the deep choroid. 

Conversion of Dry AMD to Wet AMD
· New vessels continue to grow under RPE
· Drusen may resorb
[image: image14.emf]CFH ARMS2 Optimal Study
Alleles Alleles Treatment Frequency
1 1 AREDS 23%
0 0 6%*
0 1 Zinc Alone 5%
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* no statistical treatment benefit observed
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The Foresee PHP® Exam

During the examination, the patient is presented with a series of dot deviation signals (Figure 1). These dot deviation signals are composed of a collinear set of points and include one or more dots positioned at different locations (artificial distortions). The patient is instructed (Figure 2) to mark on the touch-screen any deviations they may see on the dotted line. Different magnitudes of artificial distortions are presented during the test, to compete with the patient’s actual pathological distortion(s) caused by photoreceptor displacement. If there is a pathological distortion present, and if it is more pronounced than the presented artificial distortion, the patient will “preferentially” pick their own pathological distortion (Figure 4)

The Foresee Home Device approved for Medicare reimbursement following AREDS 2 sub-group study 

Vernier Acuity

· The human ability to perceive minute differences in the relative spatial localization of two objects in space

· The brain is exceptionally sensitized to the detection of small shifts in the co-linear arrangement of photoreceptors.
· The stimuli- dot deviation signal (Hyperacuity pattern) 160ms flash duration

· The patient responds to the distortion by touching the location where it was seen

· All data is recorded and automatically analyzed by the system
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AREDS 2
· Lutein/Zeaxanthin   10mg/2mg

· DHA/EPA Omega 3’s    350mg/650mg

· Multivitamin Centrum Silver

· Additionally, all participants will be given the ARED’s 1 formulation unless the patient refuses

· Randomized formulations excluding smokers (who will not receive beta carotene

· ARED’s 1 

· 500 mg Vitamin C

· 400 IU Vitamin E

· 15 mg beta caotene

· 80 mg zinc

· 2 mg cupric oxide

· Will ARED’s 

· More Recent  Findings-   Difference between AREDS and AREDS2
· Importance:  Oral supplementation with the Age-Related Eye Disease Study (AREDS) formulation (antioxidant vitamins C and E, beta carotene, and zinc) has been shown to reduce the risk of progression to advanced age-related macular degeneration (AMD). Observational data suggest that increased dietary intake of lutein + zeaxanthin (carotenoids), omega-3 long-chain polyunsaturated fatty acids (docosahexaenoic acid [DHA] + eicosapentaenoic acid [EPA]), or both might further reduce this risk.

· Results: Addition of lutein + zeaxanthin, DHA + EPA, or both to the AREDS formulation in primary analyses did not further reduce risk of progression to advanced AMD. However, because of potential increased incidence of lung cancer in former smokers, lutein + zeaxanthin could be an appropriate carotenoid substitute in the AREDS formulation.

· Ocular Carotenoids ( Triplets) 

· Lutein

· Zeaxanthin

· Meso-Zeaxanthin

· See the Carotenoid triplets 
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Li, Ahmed, and Bernstein: 2010

Benefits of Carotenoids

· AMD Risk Reduction: 

AREDS Report 22 (Archives of Ophthalmology: 2007)

· Participants with highest intake of zeaxanthin & lutein were less likely to have advanced AMD. 

Delcourt et. al. (POLA Study) (Investigative Ophthalmology and Visual Science: 2006)   

· Patients with high plasma levels of Zeaxanthin had a 93% reduction of AMD. 

· Patients with high plasma levels of Lutein had a 79% reduction of AMD.Z

Zinc controversy:  Is 80 mg of zinc dangerous for patients with CFH risk alleles??

The contribution of the latest study published in 2018 using BootStrapping Statistics:
CFH and ARMS2 genetic risk determines progression in AMD w  Antioxidant  and  zinc supplementation 
Vavvas, Small, et al   in PNAS 2018

Treat your AMD patients as you  treat your family members with AMD-  in press 2018 Nov or Dec   
Conclusion:
· Get Macula Risk® Genetic testing 

· Predict what your real risk is of going blind 

· If you are high risk

· See eye doctor more often

· Stop Smoking

· Take Carotenoid supplementation 

· Consider 10 mg Meso Zeaxanthin, 2 Mg Zeaxanthin, 10 mg Lutein  

· Take Zinc 25 mg, Vitamin C and E.

· Take Omega Fatty Acids – Triglyceride form 1000-2000 mg /day 
Age Related Eye Disease Study (AREDS)





VitaRisk





More than double the benefit of AREDS:


“We estimate that genotype-directed therapy of the study population would have more than doubled the reduction in AMD progression rate compared with treatment with the AREDS formulation.” 


A clear role for genetic testing – Ivana Kim (co-author)


“This data demonstrates that the composition of supplements recommended to AMD patients should be guided by an individual’s genetic risk profile, indicating a clear role for genetic testing in clinical management.”
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