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| am a clinician first then a scientist My P ra Ct i Ce

Some are scientists first then clinician
| need to simplify for patient and
patient care.

Science is great, but not good if
there isn’t a clinical application.
Some lectures are science based
without clinical application.

My lecture will be a

hybrid. Showing clinical
applications of the science

It is wonderful to have someone who's
juggling so many aspects of optometry
[scientific, clinical experience, teacher &
lecturer]. It is refreshing and very
informative. -Sarah




Ocular Disease Career
Allopathic

OCT - Spectral domain
OCT Angiography
Visual Fields

AMD, glaucoma, retinal degenerations, diabetic retinopathy
Dark Adaptation

Focusing on structure and function loss or damage

Patients asking what about supplements
X Reading about it on internet

Promised | would do my due diligence

Ocular disease optometrist to an Integrative Optometrist



“The Comfort Zone”

Find
purpose

Deal with
challenges and
problem Live dreams
Lack of
self-confidence
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Acute vs Chronic

Corneal abrasion
Marginal ulcer

CL overwear
Hordeolum

HSV Keratitis

Anterior Chamber Iritis

Randomized Clinical Trials

X Heterogenous input and arrive at a
homogenous result

X Evidence based medicine — we apply those

average findings to everyone, that is an
individual

Everyone is not average
The longest clinical trials are 5-10 years

&~ Thyroid Eye Disease

s~ Diabetes
% Metabolic diseases

«~ Cardiovascular disease

s~ Rheumatoid Arthritis

¢~ Macular degeneration
* Geographic atrophy
* Wet AMD




Chronic

Not acute or binary &~ Thyroid Eye Disease
* Complex processes

Short term fixes don’t work

s~ Diabetes

% Metabolic diseases
More of strategy

. ¢« Cardiovascular disease
Assessment of risk

s~ Alzheimer's Disease

We try to take complex processes and try s Rheumatoid Arthritis
to make them binary

¢~ Macular degeneration
* Geographic atrophy
* Wet AMD

Chronic or Focus of Prevention
Shift from evidence based to




Tele-Optometry — Al and Risk

Using Al, retina, and blood vessels for “risk” Using Al, retina, and blood vessels for “risk”
Cardiovascular Disease Alzheimer's Disease




Nutrition

¢~ Don’t consume too many or too few calories

¢ Eat sufficient protein and essential fats

¢~ Obtain the vitamins and minerals you need

¢~ Avoid pathogens like E Coli
¢ Avoid toxins like mercury and lead
¢ Beyond this we know relatively little with complete certainty




Why?

s~Do not claim that a product will treat, cure, or prevent
any disease or health condition (including COVID-19 or
viruses) or that the product cured your own ailment

sDietary supplements are not intended to treat, diagnose,
mitigate, prevent, or cure disease




Comprehensive Antioxidant Support

sCell membrane support

s lmmune support

s~Support to the oxidative stress to the extracellular matrix
s~Support to cell signaling




Optometry’s Opportunity?

Antioxidants

Skin — Inside
Collagen




Stress the Body
Exercise
Sympathetic

Nutrition
Antioxidants

Omegas
90 minutes per week decreases of Food Sources
dying of all causes by 14%

Exercise — 77% of Americans do not
exercise
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Find
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challenges and
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o~ Oxidative Stress / Inflammation

Hormonal Balance

Key Tenants of
Aging,
Performance

Stress Hormones
" Glucose / Insulin Regulation

I GUT integrity and microbiome diversity

and Vitality i Immune Balance

# Environmental Exposure/Burden

Individuality
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Life Span versus Health Span

If we are all “Human Beings: version 1600”, why are we getting weaker and sicker than ever before? Why are we
not continuing to evolve and get better and stronger, like our mobile phones have done in only 10 generations?

Our average age or life span may be getting longer, but the average Health span, the number of
. Lifespan in the USA is now about 79 years while Health span is 63 years. In other
words, we are living an average of 63 years of healthy life followed by a 16-year burden of chronic disease.

Why is this happening to us? The answer is , most of which are self-inflicted. We have accepted
unhealthy lifestyle and dietary choices, robbing our bodies of the tools and ingredients necessary to stay healthy, to
repair itself and evolve. Only we can make ourselves healthy. Medications, especially those for chronic disease do
NOT make us better. They just reduce the symptoms, whether it is pain, diabetes, high blood pressure or a wide
range of eye disorders. Medications for chronic conditions like these do not treat our underlying medical conditions.
They reduce the symptoms of the disease process by tampering with our internal body chemistry to reduce our
symptoms or change the numbers on a lab test, without addressing the actual cause of the problem.



Life Span versus Health Span

Today slow death has surpassed fast death.

Most can expect to live to be their 80s, but die from
chronic disease or slow death




Patients Are Expecting

s Early detection
a~Wellness
s~ Prevention




Early Detection and Allopathic Treatments

Rabin Cone Contrast ERG and
Test




Measuring Carotenoids — Gives You the Patient’s Over-All
Antioxidant Status — In the Office — 30 Seconds
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Comprehensive versus lsolate
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Organ and End Organ Damage from
Oxidative Stress

sDry eye

s Floaters

s~AMD

s~Glaucoma

¢ Diabetes
s~Autoimmune disease




Comprehensive Antioxidant Support

sCell membrane support

s lmmune support

s~Support to the oxidative stress to the extracellular matrix
s~Support to cell signaling




Question?

¢~ Who in here would consider themselves as an integrative optometrist?

¢~ Who has done or recommended?
Supplements, vitamins, AREDS2
Omegas, EPA, DHA

Vital tears — ASED

Regener-Eyes

Tea tree oil — Cliradex

Amniotic membranes
Hypochlorous acid — Avenova
CBD

Probiotics

*
*
*
*
*
*
*
*
*




Allopathic vs Integrative Medicine

¢~ “Allopathic medicine” is a term used for modern or mainstream medicine
¥ Conventional medicine, mainstream medicine, Western medicine, biomedicine
X Treating conditions and symptoms with its “opposite”

* Health system in which medical doctors, nurses, pharmacists, and other healthcare professionals
are licensed to practice and treat symptoms and diseases

¥ Using medication, surgery, radiation, therapies, and procedures

¢~ Complementary and integrative medicine are commonly used along with mainstream
medicine

* Homeopathy, naturopathy, chiropractic care, Chinese medicine

s~ Allopathic or modern medical schools have recently added more study and information on
how food and nutrition can help prevent and treat disease

* More education is being offered on integrative approaches and potential interactions with
mainstream medicine




Medical Practices

¢~ Allopathic medicine
% Western medicine

¢~ Alternative “homeopathic”

¢ Functional
X Medicine of why, treat the cause

¢ Integrative medicine
* Complementary medicine - Eastern complimenting Western

What is integrative medicine?

The practice of integrative medicine refers to the blending of conventional and evidence-
based natural and complementary medicines and/or therapies with lifestyle interventions
to deliver holistic, patient-centred care.




Chronic and Low-Grade Inflammation

Science has proven that chronic, low-grade inflammation can turn into a silent killer that
contributes to cardiovascular disease, cancer, type 2 diabetes, diabetic retinopathy, cataracts,

macular degeneration, and many other conditions

Life expectancy vs. health expenditure
From 1970 to 2018

>
6]
Q
x
w
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5

Health Expenditure per capita




Chronic and Low-Grade Inflammation

Like cancers and other slow-burn diseases, identifying these conditions
early can make the difference between full recovery or a dramatically
reduced quality of life or even death (vision loss or blindness)

Cancer .
Pulmonary Cardiovascular

diseases \ t ' diseases
Neurological _

Autoimmune i Diabetes Il
diseases Arthritis




“Choose Your Parents Wisely™

& This just isn’t as true as it’s used to be

¢ Lifetime health
X 8% genetics “Picking your parents wisely”

(7 DNA in our nucleus
— Can’t be influenced
X 92% epigenetics
[ Lifestyle choices = we can influence
[ Turn on/off gene expression




Biomarker

¢~ Test that has meaning

¢~ Biological molecule found in blood, other body fluids, or tissues that is a sign
of a normal or abnormal process, or of a condition or disease.

&~ A biomarker may be used to see how well the body responds to a treatment
for a disease or condition

¢~ Blood pressure, blood work, heart rate, genetic testing, IOP




Predictive Biomarker

¢~ Used to identify individuals who are more likely to respond to exposure to a
particular medical product or environmental agent

¢~ The response could be a symptomatic benefit, improved survival, or an
adverse effect

¢~ A value that we can guide therapy around
HbAIc
C-Reactive Protein
Plasma Homocysteine
Vitamin D (25-HydroxyD)
Omega 3 index
Carotenoid — measure of all antioxidants







Predictive Biomarker — Gives You the Patient’s Over-All Antioxidant
Status — In the Office — 30 Seconds




Carotenoids




Retinal nutraceuticals
share a common thread....
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Thank you, Dr. Chr{s Putnarh,




-OH

s~ -OH group donate an electron to mitigate the ROS and
singlet oxygen generated from highly metabolic tissue

s~ -OH group is found on all of them and it’s what makes

them such a fantastic antioxidant

Retinal nutraceuticals
share a common thread....




Polyphenols
Flavonoids
Quercetin

Quercetin inhibits choroidal and retinal angiogenesis in vitro.
Graefe's Arch Clin Exp Ophthal (2008) 246.3:373-378.

Thank you, Dr. Chris Putnam,

Singlet oxygen quenching-and chain-breaking antioxidant-properties of a quercetin dimer able
to prevent AMD.
Biophysical chemistry 243 (2018): 17-23.

Quercetin and cyanidin-3-glucoside protect against photooxidation and photodegradation of
A2E in RPE cells.

Experimental eye research 160 (2017): 45-55.

Neuroprotective effects of quercetin in diabetic rat retina.
J Bio Sciences. (2017) 24.6:1186-1194.

Protective effect of quercetin and chlorogenic acid, two polyphenols widely present in edible
plant varieties, on visible light-induced retinal degeneration in vivo.
J Func Foods (2017) 33, 103-111.




Polyphenols
Flavonoids
Anthocyanins

Thank you, Dr. Chris Putnam,

Antioxidant and anti-inflammatory effects of blueberry anthocyanins on high glucose-induced
human retinal capillary endothelial cells.
Oxidative medicine and cellular longevity. (2018)

Protective effects of blueberry anthocyanins against H,0,-induced oxidative injuries in human
retinal pigment epithelial cells.
J Agricultaral Food Chem. (2018) 66(7):1638-1648.

Protective effect of anthocyanins and xanthophylls on UVB-induced damage in retinal pigment
epithelial cells.
Food and Function (2016) 7(2):1067-1076.

Effects of blueberry anthocyanins on retinal oxidative stress and inflammation in diabetes
through Nrf2/HO-1 signaling.
J Neuroimmunology (2016) 301:1-6.

Identification of anthocyanins in the liver, eye and brain of blueberry-fed pigs
J Agric Food Chem (2008) 56.3:705-712

—~—
~




Polyphenols

Non-F'avonoids Thank you, Dr. Chris Putnam,

Curcumin

Therapeutic potential of curcumin in major retinal pathologies.
Int ophth (2019) 39.3:725-734.

Vascular endothelial growth factor: An important molecular target of curcumin.
Crit Review Food Sct Nutrition (2019) 59.2:299-312.

Retinal protection and distribution of curcumin in vitro and in vivo.
Frontiers in pharmacology 9 (2018) 670.

Curcumin acts to regress macular drusen volume in dry AMD.
Invest Ophth Vis Sct (2020) 61.7:1036-1036.

Curcumin-Based Treatment for Macular Edema from Uncommon Etiologies: Efficacy and Safety
Assessment.
Journal of Medicinal Food (2020) 23.8

T —

—




Polyphenols
Non-Flavonoids
Resveratrol

Thank you, Dr. Chris Putnam,

Resveratrol based oral nutritional supplement produces long-term beneficial effects on structure

and visual function in human patients.
Nutrients. (2014), 6.10:4404-4420.

Resveratrol suppresses expression of VEGF by human retinal pigment epithelial cells: potential
nutraceutical for age-related macular degeneration.
Aging and disease (2014) 5.2:88.

SIRT1 mediated inhibition of VEGF/VEGFR2 signaling by Resveratrol and its relevance to
choroidal neovascularization.
Cytokine 76.2 (2015):549-552.

Anti-oxidant, anti-inflammatory and anti-angiogenic properties of resveratrol in ocular diseases.
Molecules 21.3 (2016):304.

Toxic effects of A2E in human ARPE-19 cells were prevented by resveratrol: A potential
nutritional bioactive for age-related macular degeneration treatment.
Archives of Toxicology 94.2 (2020): 553-572.

—
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1k v e Retinal carotenoids are dictary nutrients that uniquely proteet the eye from

light damage and various retinal pathalogies. Their antioxidative proper-

Al Habis reacave ties protect the cye from many retinal discases, such “f sge-related macular
degenerstion. As many retinal diseases are accompanicd by low earotenoid
levels, sccurate noninvasive assessment of carotenoid status can help oph-
thalmologists identify the patients most likely to benefit from carotenoid
supplementation. This review focuses on the different methods available to
assess carotenoid status and highlights disease-related changes and potential
nutritional interventions,
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Measure?

ASSESSMENT OF CAROTENOIDS
Impact of Carotenoid Assessment

Because carotenoids appear to play a key role in retinal discases, intensive research has resulted in

a variety of innovative carotenoid assessment techniques, The breadth of possibilities for assess

g retinal carotenoids is often confusing because methodologies, units of measurement, and the
presentation of results vary widely. Accurate readings of carotenoid status are important in order
to correctly advise individuals with regards to supplementation. Furthermore, in diseases such as
macular telangiectasia type 2 (Mac'Tel), the assessment of carotenoids may be crucial w the diagno-
sis, as reduced MP levels as well as abnormal distributions are among the first signs of the disease

Therefore, the measurement of carotenoids can impact clinical practice, and the evaluation of MP

may eventually become an integral part of comprehensive ophthalmological care. The following

sections describe and aim o give an organized overview of different MP assessment techniques.

A large variety of methods are used to assess carotenoid status in humans, most of which are

focused on the eve, but carotenoids can also be measured in tissue outside of the eve, such as

the skin, blood. and the brain. Measurements of ocular carotenoids can be distinguished between

subjective (psychophysical) and objective (optical) methods used to assess the amount of MP. In
subjective methods, a direct answer from the patient is required, whereas objective measurement

methods typically require just enough cooperation to generate an image (73).

Carotenoids in Tissues Other Than the Eve

Carorenonds can be assessed noninvasively in the skin and by high-performance kquid chromatog-

raphy (HIPLC) of blood and tissue samples. It has been shown that RRS measurements of skin

carotenoids show strang correlations (- = 0.7 w 0.9) with carotenoids in biopsies of human skin

snntualveiensary o Ocolar Caratensid Status in Hoalth and Di

(57,96). Skin RRS and reflectometry are particularly uscful to assess the carotenaid status of chil
dren, with skin carog
HPLC, the carotenoic

n the serum of patients have been assoctated with higher visual function. Similarly, carotenoid

with fruit and vegewable inake (123). Using
1s n the plasma can also be assessed (77, 104), and higher L levels

assessment in brain tissuc suggests that higher carotenoid levels might be bencficial for overall

cognitve performance (63, 74),




Chronic and Low-Grade Inflammation

Cancer -
Pulmonary Cardiovascular
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DNA Sciences

s~Genomics = all of our genes
s~Genetics = individual genes

sEpigenetics — the study of how our cells control gene
activity without changing the DNA

X |nternal and external environments




Exposome

. *
g & i
A EXPOSOME

The exposome can be defined as the measure of all the
exposures of an individual in a lifetime and how those
exposures relate to health. An individual's exposure begins
before birth and includes insults from environmental and

occupational sources. Understanding how exposures from our
environment, diet, lifestyle, etc.

@ https://www.cdc.gov > niosh > topics

Exposome and Exposomics - NIOSH
Workplace Safety and Health Topic - CDC
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RISK FAC
arenTeact
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AMD

RISK FAC

Ingredients

IAmount

IServing Size: 1 Packet

Vitamin A (83% as Beta Carotene (1875 mcg RAE) from
Blakeslea trispora, and Vitamin A palmitate) (375 mcg
RAE)

12250
mcg RAE

250%

\Vitamin C (as Calcium Ascorbate)

200 mg |

222%

[Vitamin D (as Cholecalciferol)

5 mcg
200 IU)

25%

Vitamin E (as D-Alpha-Tocopheryl Acetate, D-Alpha
[Tocopherol, Tocotrienols)

50.3 mg

335%

itamin K (as Phytonadione)

Omcg |

7%

hiamin (as Thiamine Mononitrate)

75mg |

13%

Riboflavin (as Riboflavin)

4.25 mg

27%

Niacin (as Niacinamide)

7.5 mg

INE

109%

\Vitamin B6 (as Pyridoxine Hydrochloride)

|[5 mg

294%

Fectraveally signed by
Gop Wiet A0 0.

Folate

500 mcg
DFE

300 mcg
olic acid)

125%

@ visiblegenomics.slingrs.io

ICalcium (as Calcium Carbonate, Di-Calcium Malate,
ICalcium Ascorbate)

250 mg

9%

lodine (as Potassium lodide)

50 mcg

33%

Magnesium (as Magnesium Glycinate, Magnesium Oxide)

25 mg

30%

Zinc (as Zinc Bisglycinate)

7.5 mg

[es%

[Selenium (as L-Selenomethionine, Sodium Selenite)

[70 mcg

|r27%

ICopper (as Copper Bisglycinate)

.5 mg

|[56%

Manganese (as Manganese Bisglycinate)

"1 mg

3%

IChromium (as Chromium Nicotinate Glycinate)

00mcg

286%

Molybdenum (as Molybdenum Bisglycinate)

37.5 mcg

3%

Polyphenol and Flavonoid Blend

7.5 mg

ICatechins (from Camellia sinensis Leaf Extract)

45 mg)

lQuercetin

25 mg)

IGrape Seed Extract (min. 95% Polyphenols)

12.5 mg)

ICitrus Bioflavonoids (from Citrus Fruits)

2.5 mg)

Resveratrol (from Polygonum cuspidatum root extract)

2.5 mg)

Mixed Tovopherols (Gamma, Delta & Beta Tocopherols)

53 mg

IAlpha-Lipoic Acid

5 mg

Inositol (as Inositol)

5 mg

ICarotenoid Blend

3.5 mg

Lycopene (as Lycopene)

2.5 mg)

Lutein (from Marigold Flower Extract)

1 mg)

Boron (as Boron Citrate)

.5mg

itamin B12 (as Cyanocobalamin)

5 mcg

25%

Biotin (as Biotin)

75 mcg

250%

Pantothenic Acid (as D-Calcium Pantothenate)

15 mg

300%

ICalcium (as Calcium Carbonate, Di-Calcium Malate,

ICalcium Ascorbate)

250 mg

[19%

[Vanadium (as Vanadyl Sulfate)

|[io mcg

i

OTHER INGREDIENTS: Gelatin, Microcrystalline Cellulose, Crosmarmellose
Sodium, Stearic Acid, Magnesium Stearate, Silicon Dioxide, Titanium Dioxide.

CONTAINS: Fish (Ced, Pollack, Haddock, Hake, Cusk, Redfish, Sole, Flounder).
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Complement Cascade Effectors in AMD

Complement factor H in AMD: @ 0
Bridging genetic associations and CFH C3a Coa A

: Competition with Regulating Sub-RPE « Choroidal = Damage to choroidal
pathoblo] ogy lipoproteins resulting deposit formation mononuclear endothelium
in Sub-RPE deposit phagocyte
formation RPE VEGF recruitment
production and
Mask inflammatory choroidal RPE VEGF
effects of CRP and neovascularization production, choroidal
lipid oxidized neovascularization
= Outline 2 Share ws Cite proteins and exudative
lesions

Christopher B. Toomey °

Show more

https://doi.org/10.1016/j.preteyeres.2017.09.001

L’—’ ts and content

Abstract
Age-Related Macular Degeneration (AMD) is a complex

multifactorial disease characterized in its early stages by

« Inflammalory genes + VEGF Expression
# S VEGF Expression %
/ Ny /

seen on fundoscopic exam as drusen, and in its late fxug

forms by neovascularization (“wet”) or geographic i ’ \ \ ’ ’
atrophy of the Retinal Pigmented Epithelial (RPE) cell

layer (“dry”). Genetic studies have strongly supported a : - kL — R N ‘_,»;...,"!ym_d-ax WY

——
-

relationship between the alternative complement

cascade, in particular the common H402 variant in

Complement Factor H (CFH) and development of AMD.

However, the functional significance of the CFH Y402H
: ) o g ~ MDA

polymorphism remains elusive. In thi SRSV N S

RNV, | FERPUCSSSE DR | IO §-F Gy S — O '“mn;alon

# sciencedirect.com RPE-derived LP  Mononuclear phagocytes  Neovasculanzation Exudate




Geographic Atrophy

N 26,2023
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Syfovre (pegcetacoplan injection)

Apellis- indicated for the treatment of geographic atrophy (GA) secondary to age-related
macular degeneration (AMD)

X First approved for treatment of GA
Macular degeneration is associated with overaction of the complement system
C3 activation — inflammation, phagocytosis, cell membrane disruption
C3 inhibitor is mechanism of action (MOA)

x Synthetic, peptide-based inhibitor of C3 ‘CLASSICAL, LECTIN, "ALTERNATIVE,
¢ ¢ E

% Prevents overactivation

@
g
> 1 \
:-=) (csb I Mac
— \_~/
= =3
b

|
|
L I/;.
=

CINFLAMMATION, ‘PHAGOCYTOSIS, "CELLMEMBRAN
DISRUPTION,

https://syfovreecp.com/how-syfovre-works/




Avacincaptad pegol injection

¢ lveric Bio - Research, preclinical, Phase 1, 2, 3, under FDA review for
geographic atrophy

¢~ PEGylated RNA aptamern

¢~ Phase 3 for autosomal recessive Stargardt disease

&~ Mechanism of Action (MOA) inhibition of complement component C5
* Overaction or dysregulated complement system

Complement Cascade Effectors in AMD

Ingredients

‘CLASSICAL, LECTIN, "ALTERNATIVE,

Evidett\ce Based)

TINFLAMMATION, PHAGOCYTOSIS, 'CELLMEMBRAN
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- Damage to choroical

endothelium

AMD
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Aptamer versus Antibody




Hope you enjoyed your lunch
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Zoaxanthn | om Mangal Flower Extract)

AREDS/AREDS2 Frequently Asked Questions

Other Ingredients: Gelatin, Microcrystalline Cellulose,

Stearic Acd, Silicon Dicxide, Magnesium Stearate

What is the basis for the concentration of zinc in the AREDS
supplements? What concentration should I take?

Inthe AREDS trial, the 80 mg zinc dose (alone or in combination with antioxidant vitamins) was found to be
effective compared to a placebo. Although zinc was found to be an essential component of the AREDS
formulation, some nutritional experts recommended a lower dose. In the AREDS2 trial, there was no placebo
control. Instead, participants were given the option to take the original formula or to be randomly assigned to
receive a modified version, such as a formula containing 25 mg zinc. The investigators did not find a difference in
the effects of 80 mg vs. 25 mg zinc. Because AREDS2 did not include a placebo control, results from AREDS,
placebo-controlled trial, are still considered the gold standard.

Zinc is found in vegetables, grains, and meat. Vegetables and grains contain other molecules that can prevent zinc
absorption and thus reduce its bioavailability. Supplements contain purified zinc, without these competing
molecules. Although the chemical form of zinc affects its rate of absorption in the stomach, it is not clear how this
affects bioavailability (i.e., the amount of zinc that reaches the retina). For more on this topic, please see the

zinc fact sheet from the NIH Office of Dietary Supplements .
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Treatment response to antioxidants

and zinc based on CFH and ARMS2
genetic risk allele number in the
Age-Related Eye Disease Study

Carl C Awh et al. Ophthalmology. 2015 Jan.

Show details f o
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Abstract

Objective: To evaluate the impact of complement

factor H (CFH) and age-related maculopathy

susceptibility 2 (ARMS2) risk alleles on the observed

response to components of the Age-Related Eye
Disease Study (AREDS) formulation.

Design: Genetic and statistical subgroup analysis of

a randomized, prospective clinical trial.

Participants: White patients from the AREDS with
category 3 or 4 age-related macular degeneration

(AMD) with available DNA (n = 989).

Results: Patients with 2 CFH risk alleles and no
ARMS?2 risk alleles progressed more with zinc-
containing treatment compared with placebo, with a
hazard ratio (HR) of 3.07 (P = 0.0196) for zinc and
2.73 (P = 0.0418) for AREDS formulation (AF). Seven-
year treatment-specific progression rates were:
placebo, 17.0%,; zinc, 43.2% (P = 0.023); and AF,
40.2% (P = 0.039). Patients with 0 or 1 CFH risk
alleles and 1 or 2 ARMS2 risk alleles benefited from
zinc-containing treatment compared with placebo,
with an HR of 0.514 for zinc (P = 0.012) and 0.569 for
AF (P = 0.0254). Seven-year treatment-specific AMD
progression rates were as follows: placebo, 43.3%;
zinc, 25.2% (P = 0.020); and AF, 27.3% (P = 0.011).
Zinc and AF treatment each interacted statistically
with these 2 genotype groups under a Cox model,
with P values of 0.000999 and 0.00366, respectively.
For patients with 0 or 1 CFH risk alleles and no
ARMS?2 risk alleles, neither zinc-containing treatment
altered progression compared with placebo, but
treatment with antioxidants decreased progression
(HR, 0.380; P = 0.034). Seven-year progression with
placebo was 22.6% and with antioxidants was 9.17%
(P = 0.033). For patients with 2 CFH risk alleles and 1
or 2 ARMS2 risk alleles, no treatment was better than
placebo (48.4%).

Conclusions: The benefit of the AREDS formulation
seems the result of a favorable response by patients
in only 1 genotype group, balanced by neutral or
unfavorable responses in 3 genotype groups.

# pubmed.ncbi.nim.nih.gov

fYyine
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CFH and ARMS2
genetic risk
determines
progression to
neovascular age-
related macular
degeneration after
antioxidant and zinc
supplementation

and fa

January 8, 2018
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o

Genetic Polymorphisms of CFH and ARMS2
Do Not Predict Response to Antioxidants and
Zinc in Patients with Age-Related Macular
Degeneration

Independent Statistical Evaluations of Data from the
Age-Related Eye Disease Study




CURRENT AGE 63

2 YEARS
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ADVANCED AMD 20 YEARS
30 YEARS

RISK OF ADVANCED AMD

SNPS ALLELE RISK PATIENT RESULTS
ARMS2/HTRA1 GG Lower Risk (Reference) X
(HtrA Serine rs10490924 GT Moderate Risk
Peptidase 1)
T Higher Risk
T Highly Protective
rs1061170 cT Moderately Protective
cc Higher Risk (Reference) X
CFH cc Lower Risk (Reference) X
(Complement rs121913059 cT Moderate Risk
Factor H) T Higher Risk
z
g AR Highly Protective
2 151410996 GA  Moderately Protective
I3
£ GG Higher Risk (Reference) X
] GG Lower Risk (Reference)
P c3
- (Complement 52230199 [ Moderate Risk X
il Component 3) cc Higher Risk
[}
Electronically signed by Date Signed Order ID Patient ID
George Miles, MD., Ph.D. 05/10/2072 01323 P-1239 Page 20of 3

Raise Your Hand

Would you recommend AREDS 2
or a supplement high dose Zinc?

A. Yes
B. No

Results: Patients with 2 CFH risk alleles and no
ARMS2 risk alleles progressed more with zinc-
containing treatment compared with placebo, with a
hazard ratio (HR) of 3.07 (P = 0.0196) for zinc and
2.73 (P = 0.0418) for AREDS formulation (AF). Seven-
year treatment-specific progression rates were:
placebo, 17.0%; zinc, 43.2% (P = 0.023); and AF,
40.2% (P = 0.039). Patients with 0 or 1 CFH risk
alleles and 1 or 2 ARMS2 risk alleles benefited from
zinc-containing treatment compared with placebo,
with an HR of 0.514 for zinc (P = 0.012) and 0.569 for
AF (P = 0.0254). Seven-year treatment-specific AMD
progression rates were as follows: placebo, 43.3%;
zinc, 25.2% (P = 0.020); and AF, 27.3% (P = 0.011).
Zinc and AF treatment each interacted statistically
with these 2 genotype groups under a Cox model,
with P values of 0.000999 and 0.00366, respectively.
For patients with 0 or 1 CFH risk alleles and no
ARMS?2 risk alleles, neither zinc-containing treatment
altered progression compared with placebo, but
treatment with antioxidants decreased progression
(HR, 0.380; P = 0.034). Seven-year progression with
placebo was 22.6% and with antioxidants was 9.17%
(P = 0.033). For patients with 2 CFH risk alleles and 1
or 2 ARMS2 risk alleles, no treatment was better than
placebo (48.4%).

Conclusions: The benefit of the AREDS formulation
seems the result of a favorable response by patients
in only 1 genotype group, balanced by neutral or
unfavorable responses in 3 genotype groups.

@ pubmed.ncbi.nim.nih.gov
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Ingredients

ingredients

IAmount

[Serving Size: 1 Packet

Vitamin A (83% as Beta Carotene (1875 mcg RAE) from
Blakeslea trispora, and Vitamin A palmitate) (375 mcg
RAE)

2250
imcg RAE

250%

|\/itamin C (as Calcium Ascorbate)

00 mg |

[222%

\Vitamin D (as Cholecalciferol)

5 mcg
200 1U)

25%

Vitamin E (as D-Alpha-Tocopheryl Acetate, D-Alpha
[Tocopherol, Tocotrienols)

50.3 mg

335%

I\/itamin K (as Phytonadione)

|RO mcg |[17%

[Thiamin (as Thiamine Mononitrate)

|B75 mg [B13%

|Ribof|avin (as Riboflavin)

|[¢.25 mg |B27%

Niacin (as Niacinamide)

[17.5 mg
INE

109%

|Vitamin B6 (as Pyridoxine Hydrochloride)

5 mg

|p94%

Folate

500 mcg
DFE

300 mcg
folic acid)

[125%

ICalcium (as Calcium Carbonate, Di-Calcium Malate,
ICalcium Ascorbate)

250 mg

19%

fodine (as Potassium lodide)

|[50 mcg

|B3%

|Magnesium (as Magnesium Glycinate, Magnesium Oxide) | 25 mg

“300/

[Zinc (as Zinc Bisglycinate)

e e

ISelenium (as L-Selenomethionine, Sodium Selenite)

|[70 mcg |

I127o/

|Copper (as Copper Bisglycinate)

P5ms |

[56%

|Manganese (as Manganese Bisglycinate)

mg ]

hromium (as Chromium Nicotinate Glycinate)

00mcg |

86%

Molybdenum (as Molybdenum Bisglycinate)

7.5 mcg |

3%

|Po|yphenol and Flavonoid Blend

|Catechins (from Camellia sinensis Leaf Extract)

[Quercetin

|
|
|
|
|
p3%_|
|
|
|
|
|

rape Seed Extract (min. 95% Polyphenols)

itrus Bioflavonoids (from Citrus Fruits)

IResveratroI (from Polygonum cuspidatum root extract)

Mixed Tovopherols (Gamma, Delta & Beta Tocopherols)

Ipha-Lipoic Acid

fnositol (as Inositol)

arotenoid Blend

Lycopene (as Lycopene)

|Lutein (from Marigold Flower Extract)

|Boron (as Boron Citrate)

[Vanadium (as Vanadyl Sulfate)

itamin B12 (as Cyanocobalamin)

[[i5 mcg

Biotin (as Biotin)

|[75 mcg

IPantothenic Acid (as D-Calcium Pantothenate)

|[i5 mg

|
|
|

alcium (as Calcium Carbonate, Di-Calcium Malate,
alcium Ascorbate)

250 mg |[t

OTHER INGREDIENTS: Gelatin, Microcrystalline Cellulose, Crosmarmeliose
Sodium, Stearic Acid, Magnesium Stearate, Silicon Dioxide, Titanium Dioxide.

CONTAINS: Fish {Cod, Pollack, Haddock, Hake, Cusk, Redfish, Sole, Flounder).
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The ellipsoid zone (EZ) is considered to be formed mainly by mitochondria

within the ellipsoid layer of the outer portion of the inner segments of the photoreceptors.
However, it was previously known as the junction between the photoreceptor IS/0S).
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Fun Facts | Have Learned About the Mitochondria

Mitochondria produce energy from organic matter

Live about 100 days

They produce 90% of energy in the body

In return they product 90% of the free radicals

When they become dysfunction when get many clinical consequences

Mitochondria are very sensitive to reactive oxygen and need antioxidant support

Mitochondria are one of cellular organelles
%X Electron transport chain — uses co-enzyme 10, and many other micronutrients
Brain cell has 1-2 million/single neuron
Heart cell has 5,000/cell ‘
Liver cell has 1000-2000/cell e RS
Photoreceptors 498/cell
* RPE cells >700/cell e

The ellipsoid contains a densely-packed array of mostly elongated mitochondria arranged -
broadly parallel to the long axis of the photoreceptor. The cell contained 498 individual THe 20 orgeeiéati of oo n ey
mitochondria T—— .




Mitochondria

sExercise help and increases the mitochondria

s~Burn both glucose and fat
X Metabolic flexibility

s Type 2 DM — does a humber to the mitochondria
* Burn only glucose and glycogen
* Unable to access fat storage

s~Creat news they are plastic and malleable




Inflamm-aging

One of the consequences of failing mitochondria due to aging, beyond mtROS, is the
release of mtDNA. Plasma levels of mtDNA increase gradually after the fifth decade of life,
correlating with elevated levels of pro-inflammatory cytokines (i.e.,, TNF-a, IL-6, RANTES,
and IL-1ra)

These data indicate that mtDNA may promote the production of pro-inflammatory
cytokines in aging. Because cell stress, senescence and death are a part of the
pathophysiology of aging designing new therapeutic strategies against circulating mtDNA,
or other mtDAMPs, or their cognate receptors (e.g., TLRs or FPR1) may be a viable strategy
to approaching IA and its associated conditions.




EXPOSOME

(Silica, pesticides, Mitochondrion
bacterial toxin,

cellular stress)

Stimulation of
> interferon
genes

l

Nucleoid Activation of
-4/ C interferon
guanosine regulatory
monophosphate factor-3

!

k£ & & Produztion of
DO 3 3 2 Type-l interferon
PO Adenosine
— O =y monophosphate v
Pog: Simulation of synthase Apoptosis and
neutrophil activation

Neutrophil
- . extracellular
oltage-dependent Ollgsgrﬁélzed trap (netosis)

anion channel to remove
(VDAQ) cell debris

Mitochondrial exposure to exposomes or endogenous stress by fragmentation of DNA and its release into the cytosol induce inflammation and
Autoimmunity. Modified from Crow MK, Science, 2019, 366(6472): 1445-1446




Raise Your Hand

‘ Do you agree that free radical formation is a progressive
process that leads to cell damage or death?
A. Yes

B. No
C. Hmmmm —1am not sure

Optometric
Education
Consultants



How antioxidants reduce free radicals

unpaired electron

Free Radials and Antioxidants

A
e @

@ “electron | I+ g

«
= ‘ ‘ » donation | \
‘ " ‘0 onaton | ‘ "
‘ a ‘ | ‘ ‘. ‘ |
,,' D- ’,,0 5 S
& 4 ANTIOXIDANT FREE RADICAL

Antioxidant Eree radical Healthy cell chemically reactive unpaired electron + electron donation:
stable electron pair is formed, free radical is neutralised

I “'0

Missing an Electron




Oxidative Stress

Small percentage of oxygen is not completely
reduced

Accumulation of free radicals
Oxidative damage
Oxidative stress

Normal Ceti Cell Attacked by Free Radicals Celi wath Oxidative Stress

Considered the starting of several diseases
Responsible for epigenetic alterations o
Mitochondria — vulnerable e

‘Vessels i 'FKEE \

k. Radical

geration, (Eyes d g
eracts Cellular

Not going to make this apple new again ] oo
X Prevention is the one of the best medicines R




Free Radicals

¢~ During metabolism the O, molecule splits and energy is released
* Endogenous free radical formation
¢~ Regain stability the free single oxygen atom (oxygen free radical) seeks and
steals electrons from other molecules
%X Superoxide anion — will accept one electron
X Peroxide — will accept two electrons

¢~ These molecules can be proteins, lipids, and DNA
%X Proteins (enzymes) — kinases, phosphatases, and transcription factors

Reactive oxygen species ( = unpaired electrons)
Oxygen Superoxide anion Peroxide Hydroxyl radical  Hydroxyl ion

-2
> 0, -OH OH
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Our Food Sources
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Oh no

s-Increasing exogenous free radicals
sLess antioxidant protection in our diet

..|§ ey

é~More bad and less good Is an orange of the 1950's

equivalent to 21 of today's
oranges?

An orange from the 1950's was full of vitamin A, precious for our sight and our immune
defenses. To attain the same amounts today, you would have to consume 21 of them.
Onions and potatoes no longer contain any trace of it. The iron content in meat? Divided
by 2. Calcium in broccoli? Divided by 4. To ingest the vitamin C contained in an apple
from yesteryear, you would have to eat 100 today.
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Standard American Diet (SAD)




Nutritional Antioxidants

¢~ Exogenous antioxidants

X Tocopherols (E), ascorbic acid (C), carotenoids, ubiquinone, and
polyphenols

s~ Well know antioxidants

*x Vitamin C, E, Beta-carotene, lutein, zeathanin, selenium, quercetin, and
resveratrol

¢~Mechanisms of action;
* Neutralize free radicals
* Repair oxidized membranes
* Decrease reactive oxygen species
* Neutral reactive oxygen species




Raise Your Hand

‘ Can our body manufacture these antioxidants? Vitamins A,
C, and E, carotenoids, flavonoids, resveratrol, and quercetin

A. Yes

B. No

C. Hmmmm —1am not sure

Optometric
Education
Consultants



Endogenous and Exogenous Antioxidants

Figure 1: Subdivision between endogenous and exogenous antioxidants.

www.oncotarget.com 17186 Oncotarget




Comprehensive Antioxidant Support

sCell membrane support

s lmmune support

s~Support to the oxidative stress to the extracellular matrix
s~Support to cell signaling




Carotenoids

¢~ Organic pigments produced by plants, algae, and bacteria

¢~ Cannot be synthesized by the human body
X Hydrophobic compounds
[ Important for the phospholipid bilayer
6600 in nature — 50 human food chain — 15-20 human blood
stream

¢ Macular carotenoids (L and Z) — highest concentration found in
the human body
X Diet derived
* Henle fibers — between the inner and outer plexiform layers

% Sequester or absorb blue light




Measure?

ASSESSMENT OF CAROTENOIDS
ANNUAL

I: ¥l REVIEWS

Impact of Carotenoid Assessment

Because carotenoids appear to play a key role in retinal discases, intensive research has resulted in

Annual Review of Nutvition <
? a variety of innovative carotenoid assessment techniques, The breadth of possibilities for assess

g retinal carotenoids is often confusing because methodologies, units of measurement, and the
presentation of results vary widely. Accurate readings of carotenoid status are important in order

to correctly advise individuals with regards to supplementation. Furthermore, in diseases such as

- Main Library on 01/1272 1. For pers

macular telangiectasia type 2 (Mac'Tel), the assessment of carotenoids may be crucial w the diagno-
sis, as reduced MP levels as well as abnormal distributions are among the first signs of the disease

5-120. Downloaded from www annualrevie

Therefore, the measurement of carotenoids can impact clinical practice, and the evaluation of MP

399

may eventually become an integral part of comprehensive ophthalmological care. The following

019

sections describe and aim o give an organized overview of different MP assessment techniques.

5.

A large variety of methods are used to assess carotenoid status in humans, most of which are

focused on the eve, but carotenoids can also be measured in tissue outside of the eve, such as

the skin, blood. and the brain. Measurements of ocular carotenoids can be distinguished between

subjective (psychophysical) and objective (optical) methods used to assess the amount of MP. In

Annu. Rev

itntss CONNECT
—

subjective methods, a direct answer from the patient is required, whereas objective measurement

methods typically require just enough cooperation to generate an image (73).
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Carorenonds can be assessed noninvasively in the skin and by high-performance kquid chromatog-

Abstract raphy (HIPLC) of blood and tissue samples. It has been shown that RRS measurements of skin
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o Y R meir e YA Retinal carotenoids are dictary nutrients that uniquely proteet the eye from carotenoids show strang correlations (r= 0.7 w 0.9) with carotenoids in biopsies of human skin
B light damage and various reinal pathologies. Their sntioxidative proper-
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ties protect the cye from many retinal discases, such as age-related macular
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degeneration. As many tetinal diseases are accompanicd by low car !
levels, accurate noni carotenoid status can bed

almologists idennify the patients most likely 1o benefit from carotenoid

supplementation. This review focuses on the different methods available to

assess d status and highligh

discase-related changes and potential
nutritional interventions,

(57,96). Skin RRS and reflectometry are particularly uscful to assess the carotenaid status of chil
dren, with skin carog i with fruit and vegewable inake (123). Using
HPLC, the carotenoid status in the plasma can also be assessed (77, 104), and higher L levek
n the serum of patients have been assoctated with higher visual function. Similarly, carotenoid
assessment in brain tissuc suggests that higher carotenoid levels might be beneficial for overall

cognitve performance (63, 74),




Significance of Carotenoids

High blood levels of the carotenoid alpha-carotene may re” the risk of dying from cardiovascular dis ase
(CVD), cancer, and all other causes by up to 39 perce”’ - of w&lts from a 14 year study.
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Where is the macula?
A. Blue
B. Orange

Optometric
Education
Consultants




How large is the macula?

X h A

macula




Oxidative Stress with Your OC

Retina Map
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Oxidative Stress with Your OCT
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Oxidative Stress with Your OCT
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Healthy choriocapillaris, Bruch’s, RPE, and Photoreceptors
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Cholesterol barrier deposited along Bruch’s and RPE




RPE Secretes even more cholesterol and degenerates




Finally, visibly evident drusen on fundus evaluation




The ellipsoid zone (EZ) is considered to be formed mainly by mitochondria

within the ellipsoid layer of the outer portion of the inner segments of the photoreceptors.
However, it was previously known as the junction between the photoreceptor IS/0S).
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AMD is a Disease Process that Starts Below the Surface
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Beckmann Committee Classification of AMD

¢~ Based on presence of lesions within 2 DD of fovea in either eye
* No AMD

' None or few small drusen, < 63 microns
' No AMD pigmentary abnormalities
X Early AMD
Medium drusen, > 63 - <125 microns
I No AMD pigmentary changes
X Intermediate AMD
1 large drusen, > 125 microns
O Any AMD pigmentary changes
* Advanced AMD
) Any geographic atrophy Promlily Dress - Never worn

$50
) Choroidal neovascularization (CNV)




Randomized Controlled Trial > B phthalmol. 2016 Feb;100(2):227-34.

doi: 10.1136/bjophthalmol-2014-306534. Epub 2015 Jun 18

The Diabetes Visual Function Supplement Study
(DiVFuSS)
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Review > Nutrients. 2019 Apr 2;11(4):771. doi: 10.3390/nu11040771.

Nutraceuticals for the Treatment of Diabetic
Retinopathy

Maria Grazia Rossino !, Giovanni Casini 2 3

Affiliations + expand
PMID: 30987058 PMCID: PMC6520779 DOI: 10.3390/nu11040771
Free PMC article

Abstract

Diabetic retinopathy (DR) is one of the most common complications of diabetes mellitus and is
characterized by degeneration of retinal neurons and neoangiogenesis, causing a severe threat to
vision. Nowadays, the principal treatment options for DR are laser photocoagulation, vitreoretinal
surgery, or intravitreal injection of drugs targeting vascular endothelial growth factor. However,
these treatments only act at advanced stages of DR, have short term efficacy, and cause side
effects. Treatment with nutraceuticals (foods providing medical or health benefits) at early stages
of DR may represent a reasonable alternative to act upstream of the disease, preventing its
progression. In particular, in vitro and in vivo studies have revealed that a variety of nutraceuticals
have significant antioxidant and anti-inflammatory properties that may inhibit the early diabetes-
driven molecular mechanisms that induce DR, reducing both the neural and vascular damage
typical of DR. Although most studies are limited to animal models and there is the problem of low
bioavailability for many nutraceuticals, the use of these compounds may represent a natural
alternative method to standard DR treatments.

Keywords: carotenoids; flavonoids; inflammation; microvascular lesions; neoangiogenesis;
oxidative stress; polyphenols; retina; saponins.




Disease at the TM is responsible for elevated
__ |OPin glaucoma'?

POAG TM Stiffness
Normal IOP

Elevated IOP
v »

Scanning electron microscopy (2000x) was used to examine human TM under physiological conditions and in patients with POAG.2
POAG, primary open-angle glaucoma; TM, trabecular meshwork.
1. He et al. Invest Ophthalmol Vis Sci. 2008;49:1447.

2. Sacca et al. J Cell Physiol. 2015;230:510.




Glaucoma

PERSPECTIVES ON GLAUCOMA

Antioxidants enhance ocular perfusion
in Open Angle Glaucoma

Harris A, et al. Acta Ophthalmol. 2018;doi:10.1111/a0s.13530.

“In agreement with previous findings, our results indicate that the supplementation of certain
antioxidants may increase blood supply to the orbit and within retinal capillary beds following 4
weeks administration,” the authors wrote. “Our data suggest oral antioxidant supplementation may
decrease vascular resistance over a longer period of time than previous trials investigated.”



https://www.healio.com/optometry/glaucoma/news/print/primary-care-optometry-news/%7b522916d8-9021-4669-8a96-45486028f46a%7d/researchers-clinicians-continue-to-determine-driving-force-behind-glaucoma

verlay of the RNFL and GCC




GCC Thinning in Glaucoma




Retinal ganglion
cell body Oplic nerve head

Pressure

Normal or TIOP at the
lamina cribosa

= = Axon atrophy leads lo retinal
Synapse in ganglion cell death from
inner nuclear growth function deprivation

layer . Leads to retinal ganglion cell
\ Blockade of death due to following factors;
Trelrograde transport 1-Proapoptotic cascade

of neurotrophins  2-Excitotoxicity/calcium influx
3-Toxin and calcium release

Optic chiasm (TNF-ar)

- 4.Growth factor deprivation

} 5-Genelic factors

’ Or

/ Leads to damage to retinal
" Optic tract ganglion cell axon at optic nerve
head (axon, gha, capillanes)
: due to following factors
1-Biomechanical
6 slg 2-Ischemic
32,4 3-Mitochondrial dysfunction
factors
4-Immune system related
factors
5-Genetic factors

Optic nerve —\

——y

\

Lateral geniculate
nucieus (layers 1-6)

Ipha and beta retinal ganglion cell Pu Eble Rino
a aan eta retinal ganglion cells ... H H H el . . 9
~elloom ' ' retinal ganglion cell regeneration ...futuremedicine.com Retinal Ganglion Cells Optic Nerve



https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.futuremedicine.com%2Fdoi%2F10.2217%2Frme.12.97&psig=AOvVaw3EV05ADWSYiwbAGYr3Uagc&ust=1666193184042000&source=images&cd=vfe&ved=2ahUKEwislZW4i-r6AhUjLzQIHSxFBCUQr4kDegUIARDXAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.cell.com%2Fcms%2Fattachment%2F526358%2F3591746%2Fgr1.jpg&imgrefurl=https%3A%2F%2Fwww.cell.com%2Ffulltext%2FS0960-9822(06)00184-9&tbnid=OigkqPyG-0YYQM&vet=12ahUKEwislZW4i-r6AhUjLzQIHSxFBCUQMygXegUIARD2AQ..i&docid=jlz0UbBYdpS9wM&w=640&h=955&q=retina%20ganglion%20cells&ved=2ahUKEwislZW4i-r6AhUjLzQIHSxFBCUQMygXegUIARD2AQ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.cell.com%2Ffulltext%2FS0960-9822(06)00184-9&psig=AOvVaw3EV05ADWSYiwbAGYr3Uagc&ust=1666193184042000&source=images&cd=vfe&ved=2ahUKEwislZW4i-r6AhUjLzQIHSxFBCUQr4kDegUIARD3AQ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.cell.com%2Ffulltext%2FS0960-9822(06)00184-9&psig=AOvVaw3EV05ADWSYiwbAGYr3Uagc&ust=1666193184042000&source=images&cd=vfe&ved=2ahUKEwislZW4i-r6AhUjLzQIHSxFBCUQr4kDegUIARD3AQ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fpueblerino.info%2Fretinal-ganglion-cells-optic-nerve&psig=AOvVaw3EV05ADWSYiwbAGYr3Uagc&ust=1666193184042000&source=images&cd=vfe&ved=0CA4QjhxqFwoTCJCjpr-L6voCFQAAAAAdAAAAABB2
https://www.google.com/url?sa=i&url=https%3A%2F%2Fpueblerino.info%2Fretinal-ganglion-cells-optic-nerve&psig=AOvVaw3EV05ADWSYiwbAGYr3Uagc&ust=1666193184042000&source=images&cd=vfe&ved=0CA4QjhxqFwoTCJCjpr-L6voCFQAAAAAdAAAAABB2

9:49 9
") Q Search

¥ Dr. Julie Poteet commented on this

<+ Follow
Q Therapist, Cliniciz i Ker, ato..
4ad - ®

What has nutrition got to do with brain health?
From your food you obtain carbohydrates,

Energy metabolism:
*B-vitamins, *“lipoic Neurotransmitter
acid “CoQ10 *iron  binding (postsnyanpse):

*manganese *B6

Homocysteine metabolism:
*89 *B12 *B6 *riboflavin
*choline ‘B3

Nerve Impulse propagation
(signal transmission): "DHA ‘88
*B12 *thiamine *iron

Blood flow:
Membrane Integrity:

“DHA “EPA *vitamin C Neuron growth & development:

*vitamin E *g enols *Vitamin D *polyphenols &

flavonoids
13 comments
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Comment Share
r. Julie Poteet -
President and Falic t cular We Nutrition

Thanks for breaking this down in a simple, easy to
understand image. Great work!
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Treatments for AMD

¢~ Early detection and meaningful treatments with significant value, do not cure,
but have been shown to slow or halt progression. Not limited to early stages
but all stages of AMD
%X Prescribe smoking cessation programs
[ Smoking and AMD
— Depletes serum antioxidants

— Decreases pigmentary density
— Increases risk to advanced AMD

% Lifestyle changes
[ Diet
[ Exercise

* Systemic disease management
(1 Cardiovascular disease, DM, obesity, high cholesterol
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AREDS/AREDS2 Frequently Asked Questions

On this page: AREDS formulas | Formulation components | Risks and side-effects | About the trials | Genetic testing | References |
Definitions

Taking the AREDS formulas

Are the AREDS vitamins nght foit Hia? AREDS and AREDS2 Information

In clinical trials, the AREDS and AREDS2 formulas benefited people with intermediate or late AMD. There was no
benefit for people with early AMD or for people who do not have AMD.

Age-Related Eye Disease Studies @

AREDS/AREDS2 - Background and
Your primary care physician or eye care provider isin the best position to-advise you on how treat your AMD. You Design @
may wish to discuss AREDS/AREDS2 supplements with your health care providers to decide which, if any,
supplements are right for you. AREDS/AREDS2 Nutritional
Supplements @

Will taking the AREDS or AREDS2 supplements prevent AMD?

Nutritional supplements cannot prevent AMD. However, the AREDS/AREDS2 supplements may delay
progression of intermediate to advanced AMD and may help you keep your vision longer. The participants
AREDS trial have now been followed for more than 10 years, and the benefits of the AREDS formulation have
persisted over this time. Age-Related Macular Degeneration

AREDS/AREDS2 News @

Information about AMD




Raise Your Hand

During the AREDS2 Study — were patients allowed to take a
multivitamins?

No — they were testing the efficacy of AREDS2
Yes—10 % 1 of 10
Yes- - 50% 5 of 10
Yes —90% 9 of 10

Optometric
Education
Consultants

0O >r



Will taking the AREDS or AREDS2 supplements prevent AMD?

Nutritional supplements cannot prevent AMD. However, the AREDS/AREDS2 supplements may delay
progression of intermediate to advanced AMD and may help you keep your vision longer. The participants
AREDS trial have now been followed for more than 10 years, and the benefits of the AREDS formulation have
persisted over this time.

Can I take a daily multivitamin if I am taking one of the
AREDS/AREDS2 formulas?

Yes. The AREDS and AREDS2 formulas do not substitute for multivitamins. In AREDS, two-thirds of the study

participants took multivitamins along with the AREDS formulation. In AREDS2, almost nine of ten participants
took multivitamins.




¢~ Nutritional supplements

* Sub-clinical/sub-structural or early disease Treatment for AMD

@ Controversy flourishes
— No definitive guideline exists
— Despite consensus evidence suggests using supplements

Intermediate — advance disease
I No controversy on advocating for supplements
AREDS 1

[ Contains Beta-carotene and no lutein or zeaxanthin, no longer recommended
@ Investigated early AMD, no statistically significant benefit

AREDS 2
) Recommended for intermediate and advanced AMD, study protocol
The Practical Guide for the Treatment of AMD - 3 primary options
I Macular pigment supplement
— Carotenoids: lutein, zeaxanthin, meso-zeaxanthin
) Carotenoids, antioxidants, zinc, and vitamins C « E
— AREDS 2

) Carotenoid macular supplement in subclinical and early AMD. Carotenoid and antioxidant is
intermediate and AMD that is progressing




An Evening with Dr. Paul Bernstein

Measurement of Macular Pigment £ 4RlE IR oRTeme
‘ ' Chronography

- HPLC
* Psychophysical

»  Heterochromatic
flicker photometry
(HFP)

o Minimum motion
photometry

1
| ﬁJ“MNilt

= )
1974 e 11

Image Based

o Autofluorescence
attenuation

» Reflectometry

, Resonance Raman
spectroscopy (skin
and eye)




ARVO STUDY

Interrelationships between Macula, Skin and Serum
Carotenoids- Paul Bernstein, Werner Gellerman et al

ARVO May 2016

Conclusions:

"Our results emphasize the importance of
measuring the total amount of carotenoids
in the macula region using an objective
image based modality such as AFl w
Spectralis rather than subjective MPOD."




An Evening with Dr. Paul Bernstein

The Lutein and Zeaxanthin in Pregnancy Study:
The L-ZIP Study

«  WIill addition of L and Z to
standard-of-care prenatal
vitamins combat maternal
carotenoid depletion and
improve maternal and infant E
ocular health? l S Dstibuon  MP Line Plo
Randomized, controlled trial \o‘ y.
of 10 mg/d Land 2 mg/d Z v %é(\
no L/Z
Low-risk pregnancies
Outcomes
Skin carotenoids by RRS
in mother and infant
Maternal macular
pigment by Spectralis AFI
Infant macular pigment
and foveal structure by
RetCam and Bioptigen
OCT

Fully enrolled

NE| funded

RetCam® Blue Light
Reflectance Imaging of MP




An Evening with Dr. Paul Bernstein

The Moran AMD Genetic Testing Assessment Study:
The Magenta Study

« Wil knowledge of AMD ™ Raman Speckoacapy
genetic risk lead to -

S i | Spectralis® Autofluorescence
quantifiable, sustained o 3 Attenuation Imaging of MP
healthy changes in
lifestyle?

Randomized, controlled
trial of pre-symptomatic
genetic risk testing and
counseling
* immediate versus
deferred disclosure
18-64 years-old w/o AMD
Outcomes
« Skin carotenoids by
RRS and RS
* Macular pigment by i
Spectralis AF| _ <in Carotenoid
. Lifestyle surveys \ echms s
Awaiting NEI funding




Macular Pigment

Foveal Pigment?

Signal Strancth Inclex




M acu l ar Plg ment Imaging lutein and zeaxanthin in the human retina with
Foveal Pigment? confocal resonance Raman microscopy

Binxing Li**, Evan W. George®”, Gregory T. Rognon®, Aruna Gorusupudi®, Arunkumar Ranganathan®, Fu-Yen Chang®,
Linjia Shi®, Jeanne M. Frederick®, and Paul S. Bernstein®'

“Department of Ophthalmology and Visual Sciences, Moran Eye Center, University of Utah School of Medicine, Salt Lake City, UT 84132
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Raman intensity map
of total carotenoids

Fig. 4. Distribution of total carotenoids in a human retinal section. (Top) A
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Question

s~Do you recommend resveratrol and quercetin
antioxidants when treating ocular/retinal conditions?

X Yes
*x No




Why Are We Only
Treating Half the

Retina?

Oxidative Medicine
and Cellular Longevity

Oxid Med Cell Longev. 2019; 2019: 9783429. PMCID: PMC6390265
Published online 2019 Feb 12. doi: 10.1155/2019/9783429 PMID: 30891116

Health Benefits of Polyphenols and Carotenoids in Age-Related Eye
Diseases

Simona Bungau, ' Mohamed M. Abdel-Daim,”2 + 3 Delia Mirela Tit, ! Esraa Ghanem,® 4 Shimpei Sato, 3
3

Maiko Maruyama-Inoue, 3 Shin Yamane, 3 and Kazuaki Kadonosono

» Author information » Article notes » Copyright and License information Disclaimer

This article has been cited by other articles in PMC.

Abstract Goto: @

Oxidative stress and inflammation play a critical role in the initiation and progression of age-related ocular
abnormalities as cataract, glaucoma, diabetic retinopathy, and macular degeneration. Therefore,
phytochemicals with proven antioxidant and anti-inflammatory activities, such as carotenoids and
polyphenols, could be of benefit in these diseases. We searched PubMed and Web of Science databases for
original studies investigating the benefits of different carotenoids and polyphenols in age-related
ophthalmic diseases. Our results showed that several polyphenols (such as anthocyanins, Ginkgo biloba,
ercetin, and resveratrol) and carotenoids (such as lutein, zeaxanthin, and mezoxanthin) have shown

significant preventive and therapeutic benefits against the aforementioned conditions. The involved
mechanisms in these findings include mitigating the production of reactive oxygen species, inhibiting the
tumor necrosis factor-a and vascular endothelial growth factor pathways, suppressing p53-dependent
apoptosis, and suppressing the production of inflammatory markers, such as interleukin- (IL-) 8, IL-6, IL-
1a, and endothelial leucocyte adhesion molecule-1. Consumption of products containing these
phytochemicals may be protective against these diseases; however, adequate human data are lacking. This
review discusses the role and mechanisms of polyphenols and carotenoids and their possible synergistic
effects on the prevention and treatment of age-related eye diseases that are induced or augmented by

oxidative stress and inflammation.




Carotenoids and Polyphenols
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Resveratrol can be implied in anti-aging actions
by influencing the mitochondrial environment and
metabolic  diseases, by regulating the levels of

some inflammatory mediators and cytokines and by
modulating lipolysis [125, 152, 153]. Mitochondrial
dysfunction has been proved to be associated with

aging and disease development [154], and 1t was seen

Oncotarget

Oncotarget, 2018, Vol. 9, (No. 24), pp: 17181-17198

Furthermore, resveratrol maintains the vascular

fitness through its antioxidant and anticoagulant activities,

and on the other hand is relevant in blocking the formation
of new blood vessels, in inhibiting the VEGF release

and attenuating Hypoxia-Inducible Factor (HIF-la) in

different tumor cells [ 163].
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ASSESSMENT OF CAROTENOIDS
Impact of Carotenoid Assessment

Because carotenoids appear to play a key role in retinal diseases, intensive research has resulted in

a variety of innovative carotenoid assessment techniques. The breadth of possibilities for assess

ing retinal carotenoids is often confusing because methodologies, units of measurement, and the
presentation of results vary widely. Accurate readings of carotenoid status are important in order
to correctly advise individuals with regards o supplementaton. Furthermore, in diseases such as
macular telangiectasia type 2 (Mac'Tel), the assessment of carotenoids may be crucial to the diagno-
sis, as reduced MP levels as well as abnormal distributions are among the first signs of the disease

Therefore, the measurement of carotenoids can impact clinical practice, and the evaluation of MP

may eventually become an integral part of comprehensive ophthalmological care. The following

sections describe and aim to give an organized overview of different MP assessment techniques.

A large variety of methods are used to assess carotenoid status in humans, most of which are

focused on the eve, but carotenoids can also be measured in tissue outside of the eve, such as

the skin, blood. and the brain. Measurements of ocular carotenoids can be distinguished between
subjective (psychophysical) and objective (optical) methods used to assess the amount of MP. In
subjective methods, a direct answer from the patient is required, whereas objective measurement

methods typically require just enough cooperation to generate an image (73)




Measuring Carotenoids and the Macular Pigment

¢ Biophotonic Scanner
% Measures carotenoids

* Based on an optical method known as
Resonant Raman Spectroscopy (RSS)
1 Used for many years in research laboratories
* Skin RRS measurements
) Noninvasive
7 Objective

" Reliable methods to assess carotenoid levels
— Qoucular

— Systemic




Carotenoid Levels

s~Biomarker of health for
diet and lifestyle
X Yale University
s~ Phospholipid bi-layer
s~Carotenoids, flavonoids,
and polyphenols

Correlations Between Macular, Skin, and Serum

Carotenoids
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Paul S. Bernstein'

'Department of Ophthalmology and Visual Sciences, Moran Eye Center, Salt Lake City, Utah, United States
“Image Technologies Corporation, Salt Lake City, Utah, United States

Correspondence: Paul S. Bernstein
Moran Eye Center, University of Utah
0ol of Medicine, 65 Mario Ca-
pecchi Drive, Salt Lake City, UT

84132, USA
paul.bernstein@hse.utah.edu.

Submitted: March 7, 2017
Accepted: Junc 18, 2017

Citation: Conrady CD, Bell JE Besch
BM, et al. Correlations between mac
ular, skin, and scrum carotenoids.
invest Opbibaimol Vis Soi.
2017,58:3616-3627. DOL:10.1167/
Jovs 17-21818

Purrost. Ocular and systemic measurement and imaging of the macular carotenoids lutein and
zeaxanthin have been employed extensively as potential biomarkers of AMD risk, In this
study, we systematically compare dual wavelength retinal autofluorescence imaging (AFT) of
macular pigment with skin resonance Raman spectroscopy (RRS) and serum carotenoid levels
in a clinicbased population

Merons. Eighty-cight patients were recruited from reting and general ophthalmology
practices from a tertiary referral center and excluded only if they did not have all three
modalities tested, had a diagnosis of macular telangiectasia (MacTel) or Stargardt disease, or
had poor AFI image quality. Skin, macular, and serum carotenoid levels were measured by
RRS, AFI, and HPLC, respectively

Resurs, Skin RRS measurements and secrum zeaxanthin concentrations correlated most
strongly with AFI macular pigment volume under the curve (MPVUC) measurements up 1o 9°
eccentricity relative o MPV or rotationally averaged macular pigment optical density
(MPOD) measurements at smaller eccentricitics. These measurements were reproducible and
not significantly affected by cataracts, We also found that these techniques could readily
identify subjects taking oral carotenoid-containing supplements.

Conciusions. Larger maculac pigment volume AFl and skin RRS measurcments are
noninvasi jective, and reliable methods to assess ocular and systemic carotenoid levels
They are an attractive alternative to psychophy: and optical methods that measure MPOD
at 2 Hmited number of coceniricities. Consequently, skin RRS and MPVUC at 9° are both
reasonable biomarkers of macular carotenoid status that could be readily adapted to rescarch
and clinical settings.

Keywords: macular pigment, carotenoids, macula
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Resonance Raman spectroscopic evaluation of skin carotenoids
as a biomarker of carotenoid status for human studies

CANC
Susan T. Mayne **, Brenda Cartmel ?, Stephanie Scarmo®®, Lisa Jahns €, Igor V. Ermakov ¢, Yal CENT

Werner Gellermann¢

ARTICLE INFO

Artide history:
Available online xxxx

Keywords:

Carotenoids

Skin

Resonance Raman spectroscopy
Beta-carotene

Biomarker

fvo. Skin carotenoid status has been suggested as

a promising ies. Thi ipt describes research done relevant to the devel-
opment of t i 3 ingg il TV Slidity, feasibility for use in field settings, and

factors that affect the b|o ar and adiposity. Recent studies have evaluated
the response of r to oid interventions, both supplement-based and dietary
|eg., provisio a hi it and vegetable (F/V)-enriched diet], demonstrating consistent
response to int ti The lity of evidence supports the use of skin carotenoid status as an objec-
tive biomarker mtake although in the cross-sectional setting, diet explains only some of the var-
iation in this biomarker. However, this limitation is also a strength in that skin carotenoids may
effectively serve as an integrated biomarker of health, with higher status reflecting greater F/V intake,
lack of smoking, and lack of adiposity. Thus, this biomarker holds promise as both a health biomarker
and an objective indicator of F/V intake, supporting its further development and utilization for medical

and public health purposes.

*Arch Biochem Biophys. PMC 2014 Nov 15.



ARVO STUDY

Interrelationships between Macula, Skin and Serum
Carotenoids- Paul Bernstein, Werner Gellerman et al
ARVO May 2016

Conclusions:

"Our results emphasize the importance of
measuring the total amount of carotenoids
in the macula region using an objective
image based modality such as AFl w
Spectralis rather than subjective MPOD."
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Do We Need?




Are you taking a supplement?




53-year-old man

&~ Family history of AMD
X Dad with 43 injections for AMD

¢ Pre-diabetic with borderline HbAlc
ébﬁ ViSion 20/20 OU Recently, on 12/15/2020, you met with meandlscannedthepalmofyourhandwiththe_

BioPhotonic Scanner. Your scan returned a Skin Carotenoid Score (SCS) of 26000.

& D F E' retl n a Cl ea r This score represents the current carotenoid level of your skin. The higher the score, the more

carotenoids your body is receiving.

&~ OCT normal
¢~ Passes dark adaptation




Ingredients

ingredients

IAmount

[Serving Size: 1 Packet

Vitamin A (83% as Beta Carotene (1875 mcg RAE) from
Blakeslea trispora, and Vitamin A palmitate) (375 mcg
RAE)

2250
imcg RAE

250%

|\/itamin C (as Calcium Ascorbate)

00 mg |

[222%

\Vitamin D (as Cholecalciferol)

5 mcg
200 1U)

25%

Vitamin E (as D-Alpha-Tocopheryl Acetate, D-Alpha
[Tocopherol, Tocotrienols)

50.3 mg

335%

I\/itamin K (as Phytonadione)

|RO mcg |[17%

[Thiamin (as Thiamine Mononitrate)

|B75 mg [B13%

|Ribof|avin (as Riboflavin)

|[¢.25 mg |B27%

Niacin (as Niacinamide)

[17.5 mg
INE

109%

|Vitamin B6 (as Pyridoxine Hydrochloride)

5 mg

|p94%

Folate

500 mcg
DFE

300 mcg
folic acid)

[125%

ICalcium (as Calcium Carbonate, Di-Calcium Malate,
ICalcium Ascorbate)

250 mg

19%

fodine (as Potassium lodide)

|[50 mcg

|B3%

|Magnesium (as Magnesium Glycinate, Magnesium Oxide) | 25 mg

“300/

[Zinc (as Zinc Bisglycinate)

e e

ISelenium (as L-Selenomethionine, Sodium Selenite)

|[70 mcg |

I127o/

|Copper (as Copper Bisglycinate)

P5ms |

[56%

|Manganese (as Manganese Bisglycinate)

mg ]

hromium (as Chromium Nicotinate Glycinate)

00mcg |

86%

Molybdenum (as Molybdenum Bisglycinate)

7.5 mcg |

3%

|Po|yphenol and Flavonoid Blend

|Catechins (from Camellia sinensis Leaf Extract)

[Quercetin

|
|
|
|
|
p3%_|
|
|
|
|
|

rape Seed Extract (min. 95% Polyphenols)

itrus Bioflavonoids (from Citrus Fruits)

IResveratroI (from Polygonum cuspidatum root extract)

Mixed Tovopherols (Gamma, Delta & Beta Tocopherols)

Ipha-Lipoic Acid

fnositol (as Inositol)

arotenoid Blend

Lycopene (as Lycopene)

|Lutein (from Marigold Flower Extract)

|Boron (as Boron Citrate)

[Vanadium (as Vanadyl Sulfate)

itamin B12 (as Cyanocobalamin)

[[i5 mcg

Biotin (as Biotin)

|[75 mcg

IPantothenic Acid (as D-Calcium Pantothenate)

|[i5 mg

|
|
|

alcium (as Calcium Carbonate, Di-Calcium Malate,
alcium Ascorbate)

250 mg |[t

OTHER INGREDIENTS: Gelatin, Microcrystalline Cellulose, Crosmarmeliose
Sodium, Stearic Acid, Magnesium Stearate, Silicon Dioxide, Titanium Dioxide.

CONTAINS: Fish {Cod, Pollack, Haddock, Hake, Cusk, Redfish, Sole, Flounder).




Supplement Facts

Serving Size 2 Soltges Servings Per Contanar 80

maunt Per ng %0

Total Calories
Total Fat
Satwatad Fat
Trans Fat
Vitamin D3 (as cho Aro 12.5 mcg (500 1U)
Vitamin K2 (83 meénaguinons-r) 20 meg

itra-pure ish oil concantrata:
EPA {Eicosapentae acid| :
DOHA (Docosahex c ack 200 mg
&) Inm H)-‘v‘hunr- wds 100 mg

& Cco m(‘_wﬂ.'.r, J
including anthocyaning
Alpha Lipow Acld
Qusarcatin (from Dimonphanara moils frut axtract)
D-Limonena {from Cilrus sinensis peel)
Rosemary (Rosmannus officinats L) leaf axtrs
including camosic acid
Hasverateg| (from Folygamam cuspidativm root)
nzyme Q10
Lycocpeans
Lutein {from mangold fiower { Tavgefes evectal)
nthin (from Haemaroo s pluvials algas) g
—
ccent Daily Values sre based on a 2,000 Calorie D
Cunl, Value [DV) not established,

OTHERINGREDIENT s Gelatin, Glyce
Vanillin.

CONTAINS: F ardines, mackerel).




53-year-old man

b | oear ([

Recently, on 12/27/2020, you met with me and | scanned the palm of your hand with the_ Recently, on 01/23/2021, you met with me and | scanned the palm of your hand with the -
BioPhotonic Scanner. Your scan returned a Skin Carotenoid Score (SCS) of 33000. BioPhotonic Scanner. Your scan returned a Skin Carotenoid Score (SCS) of 47000.

This score represents the current carotenoid |level of your skin. The higher the score, the more This score represents the current carotenoid level of your skin. The higher the score, the more
carotenoids your body is receiving. carotenoids your body is receiving.
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Ingredients

ingredients

IAmount

[Serving Size: 1 Packet

Vitamin A (83% as Beta Carotene (1875 mcg RAE) from
Blakeslea trispora, and Vitamin A palmitate) (375 mcg
RAE)

2250
imcg RAE

250%

|\/itamin C (as Calcium Ascorbate)

00 mg |

[222%

\Vitamin D (as Cholecalciferol)

5 mcg
200 1U)

25%

Vitamin E (as D-Alpha-Tocopheryl Acetate, D-Alpha
[Tocopherol, Tocotrienols)

50.3 mg

335%

I\/itamin K (as Phytonadione)

|RO mcg |[17%

[Thiamin (as Thiamine Mononitrate)

|B75 mg [B13%

|Ribof|avin (as Riboflavin)

|[¢.25 mg |B27%

Niacin (as Niacinamide)

[17.5 mg
INE

109%

|Vitamin B6 (as Pyridoxine Hydrochloride)

5 mg

|p94%

Folate

500 mcg
DFE

300 mcg
folic acid)

[125%

ICalcium (as Calcium Carbonate, Di-Calcium Malate,
ICalcium Ascorbate)

250 mg

19%

fodine (as Potassium lodide)

|[50 mcg

|B3%

|Magnesium (as Magnesium Glycinate, Magnesium Oxide) | 25 mg

“300/

[Zinc (as Zinc Bisglycinate)

e e

ISelenium (as L-Selenomethionine, Sodium Selenite)

|[70 mcg |

I127o/

|Copper (as Copper Bisglycinate)

P5ms |

[56%

|Manganese (as Manganese Bisglycinate)

mg ]

hromium (as Chromium Nicotinate Glycinate)

00mcg |

86%

Molybdenum (as Molybdenum Bisglycinate)

7.5 mcg |

3%

|Po|yphenol and Flavonoid Blend

|Catechins (from Camellia sinensis Leaf Extract)

[Quercetin

|
|
|
|
|
p3%_|
|
|
|
|
|

rape Seed Extract (min. 95% Polyphenols)

itrus Bioflavonoids (from Citrus Fruits)

IResveratroI (from Polygonum cuspidatum root extract)

Mixed Tovopherols (Gamma, Delta & Beta Tocopherols)

Ipha-Lipoic Acid

fnositol (as Inositol)

arotenoid Blend

Lycopene (as Lycopene)

|Lutein (from Marigold Flower Extract)

|Boron (as Boron Citrate)

[Vanadium (as Vanadyl Sulfate)

itamin B12 (as Cyanocobalamin)

[[i5 mcg

Biotin (as Biotin)

|[75 mcg

IPantothenic Acid (as D-Calcium Pantothenate)

|[i5 mg

|
|
|

alcium (as Calcium Carbonate, Di-Calcium Malate,
alcium Ascorbate)

250 mg |[t

OTHER INGREDIENTS: Gelatin, Microcrystalline Cellulose, Crosmarmeliose
Sodium, Stearic Acid, Magnesium Stearate, Silicon Dioxide, Titanium Dioxide.

CONTAINS: Fish {Cod, Pollack, Haddock, Hake, Cusk, Redfish, Sole, Flounder).




Treat and Extend!

Comment:
* has exudative AMD i each eye. Heis doing well in euch eye loday with 1o recurrent CNVM
aciivily: Trecommend we reat each eye with Fylea again today and imerease our TolTow-up witerval

The patient has a stable operculated breuk in the right eye which we will continue Lo memitor moving forward as

well.

We'll sce him again in about 11 or 12 wecks and keep you apprised as to his progress. Sinee this is longer than
we have gone helore, especially in his lefteye, T asked him 10 keep 4 close waleh on his Vision and contact us
ripht away if there & /i ing prior to his next visit.

———

Sincerely,




Everyone
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Carotenoid and Antioxidant Levels in
Ocular Disease and Systemic Health

& Plenty of evidence that carotenoids are beneficial in ocular and systemic
prevention

¢~ Patients are looking for guidance

X Many are on supplements
[J Surprised what they are doing is minimally helping

¢~ Measuring ensures the patient

s~ Antioxidants in the eye and body go beyond lutein and zeaxanthin
&~ Dr. Oz “Ultimate nutritional lie detector”

¢ Best benefit of all...
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SCAN COMPLETE




“The Comfort Zone”

Find
purpose

Deal with
challenges and
problem Live dreams
Lack of
self-confidence

COMFORT Wi-7.V:3 LEARNING

ZONE ZONE ZONE

Feel safe and Eind
in control "
. excuses Galay
Be affected Acqu"(fﬁ goals
by others’ opinions NEMBIELS

Extend your
comfort zone Conquer
objectives




Optometric
Education
Consultants

Questions and Thank You!

Integrative and Functional Medicine
New Opportunities for Optometry

Greg Caldwell, OD, FAAO

Primary Eye Care Conference
Pittsburgh

Optometric Education Consultants
Saturday, February 17, 2024




