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& My ocular disease focus to prevention
<« Qcular diseases from oxidative stress
4 Evidence based medicine proves antioxidant intervention
& Measuring carotenoids
<« Phospholipid bilayer membrane — damage and protection
< Partial versus total supplementation

* Inner and outer retina

* Qcular supplements or full body

Ocular Disease Career

« OCT- Spectral domain .

- OCT Angiography ] -

& Visual Fields ==

& AMD, gk retinal degs diabetic path D

a Dark Adaptation

a Foeusing on structure and function loss or damage i ‘]

- Patients asking what about supplements y The—=—
* Reading about it on internet 3 \J )

«~ Promised | would do my due diligence \ .!: v

& Qcular disease ist to an ive Oy

Patients Are Expecting

& Early detection
aWellness
&« Prevention
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Question? Allopathic vs Integrative Medicine

o \Whe in here would ider th lves as an integrati P! ist? 4 “Allopathic medicine” is a term used for modern or mainstream medicine
* Conventional medicine, mainstream medicine, Western medicine, biomedicine
* Treating conditions and symptoms with its “opposite”
&~ \Who has done or recommended? * Health system in which medical doctors, nurses, pharmacists, and other healthcare professionals
* Supplements, vitamins, AREDS2 are licensed to practice and treat symptoms and diseases

* QOmegas, EPA, DHA
* Vital tears - ASED

*

Using medication, surgery. radiation, therapies. and procedures

* Regener-Eyes 4« Complementary and integrative medicine are commonly used along with mainstream
. medicine
* Notic me nes * Homeopathy, naturopathy, chiropractic care, Chinese medicine
* " " . .
0 <« Allopathic or modern medical schools have recently added more study and information on
* Probiotics

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 Chronic and Low-Grade Inflammation

Science has proven that chronic, low-grade inflammation can turn into a silent killer that
a Allopathic medicine contributes to cardiovascular disease, cancer. type 2 diabetes, diabetic retinopathy, cataracts,
* Western medicine macular degeneration, and many other conditions
& Alternative “homeopathic™ Life expectancy vs. health expendseure [
@ Functional

* Medicine of why, treat the cause
& Integrative medicine
* Complementary medicine - Eastern complimenting Western

What is integrative med

The practice of adic 2 blending of conventional and evidence

based natural and complementary medicines and/or therapies with lifestyle interventions
olist tie ntred o

11 12

Chronic and Low-Grade Inflammation “Choose Your Parents Wisely”

Like cancers and other slow-burn diseases, identifying these conditions &~ This just isn't as true as it's used to be

early can make the difference between full recovery or a dramatically o Lifetime health

reduced quality of life or even death (vision loss or blindness)

* 8% genetics “Picking your parents wisely”
0 DNA in our nucleus

~ Can't be influenced
* 92% epigenetics
R ol e sron By o Lifestyle choices = we can influence
.u...m‘.’ x "! \u_.... 0 Turn on/off gene expression

13 14
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Biomarker

&

» Test that has meaning
of a normal or abnormal process, or of a condition or disease.

for a disease or condition
s Blood pressure, blood work, heart rate, genetic testing, IOP

s Biological molecule found in blood, other body fluids, or tissues that is a sign

4 A biomarker may be used to see how well the body responds to a treatment

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

HbAlc

C-Reactive Protein

Plasma Homocysteine

Vitamin D (25-HydroxyD)

Omega 3 index

Carotenoid

. N

15 16
Measure? " .
Chronic and Low-Grade Inflammation
f B :
74 £
- ] D)
| : . Sndll B Wingl
b s et ” 78
: b0 G —
17 18
DNA Sciences Exposome
a~Genomics = all of our genes
aGenetics = individual genes
«Epigenetics — the study of how our cells control gene
activity without changing the DNA
* Internal and external environments
Google Search Definition
19 20
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Ninja Nerd Science
YouTube
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T Raster Companson Report

i TR 1330 10
B

Oxidative Stress / Inflammation

Hormonal Balance

Key Tenants of
- Stress Hormones

Glucose / Insulin Regulation

GUT integrity and microbiome diversity

Immune Balance

Environmental Exposure/Burden

Credit to: James LaValle, RPh, CCN

28

Inflamm-aging

MIDNA may promote the praduction of pro-inflammatory

Credit to: Elroy Vojdani, MD - riabsfies The Boleof M Declne - Credit to: Elroy Vojdani, MD . D4 Battres: The Role of Mitochondral Dyshnction n Immunciogkal Dedine -

29 30

Fun Facts | Have Learned About the Mitochondria Question

4 Mitochondria produce energy from organic matter
ar Live about 100 days p
. They produce 90% of energy in the body &~Do you agree that free radical formation is a progressive
&~ In return they product 90% of the free radicals pl'Ocess tha‘ leads to Ce" damage or de‘th?

4~ When they become dysfunction when get many clinical consequences
4 Mitochondria are very sensitive to reactive oxygen and need antioxidant support
4 Mitochondria are one of cellular organelles * Yes
* Electron transport chain — uses co-enzyme 10, and many other micronutrients * No
* Brain cell has 1-2 million/single neuron il
* Heart cell has 5,000/cell
* Liver cell has 1000-2000/cell e s
* Photoreceptors 498/cell
* RPE cells >700/cell o
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
mitochondria

31 32
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How antioxidants reduce free radicals

Free Radials and Antioxidants ) prabiedy

(GO

Antiosistant Frooradieal  Hoalthy el

Oxidative Stress

g

Small percentage of oxygen is not completely
reduced

Accumulation of free radicals

Oxidative damage

Oxidative stress

Considered the starting of several diseases
for

gt g gt

Mitechondria - vulnerable

g

Not going to make this apple new again
* Prevention is the one of the best medicines

33
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Free Radicals

& During bolism the Oz 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
* Superoxide anion - will accept one electron
* Peroxide - will accept two electrons
& These molecules can be proteins, lipids, and DNA

*  Proteins (e ~ kinases, Pl and iption factors
RN BY Gy RN SpRcK ( « ungarad sleciony)
0::0 ~010 10110 Lo 16:n
Oxygen Swpermee ahn Prroaarde Hydrowyl raficd  Hydrmey! on
o, 03 037 “on on-

Endogenous and Exogenous
Free Radial Formation

% Sohs mu Aetobic repination uv LskT

B 4 FORMATION OF = "
{:%‘ FREE RADICALS ﬁ

o P : ~ ey
wo oL o rop—ro, imdaton S I o
PUN e N merasousn

Y 2 -

35 36
Oh no The Equalizer
&~ lIncreasing exogenous free radicals
a-Less antioxidant protection in our diet
é.‘?/\'Ao..e bad and less gm Is an orange of the 1950's
equivalent to 21 of today's
oranges?
An orange from the ¥ s was full of vitarman A, precio ind our immune
Leryear, you woul t 10 Y.
37 38
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October 23, 2021
October 23, 2021
39 40
M Lounge Nutritional Antioxidants

<« Exogenous antioxidants

* Tocopherols (E), bic acid (C), ids, ubiquinone, and
a~\Well know antioxidants

t;;w;"gis.h lutein, zeathanin, selenium, q in, and
<« Mechanisms of action:

* Neutralize free radicals

* Repair oxidized membranes

* Decrease reactive oxygen species
* Neutral reactive oxygen species

41 42
Endogenous and Exogenous Antioxidants -
e Carotenoids
a~ Why do hear so much about carotenoids
= pr— a~ Melonie Clemmons, OD May 20, 2022 AACO Nashville
> &> E——
~$ 9 -_—
I =9 o
g
= =
[ [ | ]
=
(]
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Carotenoids

4 Organic pigments produced by plants, algae, and bacteria
& Cannot be synthesized by the human body
* Hydrophobic compounds
" Important for the phospholipid bilayer
4600 in nature - 50 human food chain - 15-20 human blood
stream
<~ Macular carotenoids (L and 2) - highest concentration found in
the human body
%* Diet derived
* Henle fibers — between the inner and outer plexiform layers
* Sequester or absorb blue light

Question

&~Do you measure carotenoid levels in your office?

* Yes
* No

Measure? Significance of Carotenoids
* cular di¢ ase
SESAMINT . carotene may ror  therisk of d{‘neeaﬁ:’m cardiovas
I b e Mlmsmmmﬁenﬂﬂﬂlﬂﬂw ar ot Sisfroma stuy.
o : auses by W.w\f
AREDS 5. | -
- p igher i, ——
havi dently aseaey, Mtake of |
a“"'armned d:fm"/:eaxa"* PV infecti n
5 = el of carotenoids may increase risk of persistent HI
| : e, i =
= 04 lovels any nstitute SUET
o " Cognitive
A Qo Pertorm,
ey, ance in
A e  eldey,
—"Brd\\ POPulaton: reeu
=T i — 5 0f the £y,
- d —
Oxldative strvss in heumstoia mﬂﬂ'\mﬂ"N
e T —— Ivity.
Wi 209 S V- 2132822 "
% e B, US4 S 01228592 0 10.30TAION-0542008.4, et 2014k g
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Oxidative Stress with Your OCT

Oxidative Stress with Your OCT
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- o - Healthy chori \laris, Bruch's, RPE, and Phot t
Oxidative Stress with Your OCT Rhy, dioriachpbiacts; Iuchis; Kty and Fhorecepeors

51

Cholesterol barrier deposited along Bruch's and RPE RPE Secretes even more cholesterol and degenerates

ormed maink mitochondri

Finally, visibly evident drusen on fundus evaluation

ortion of the

e junction be
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AMD is a Disease Process that Starts Below the Surface

57

58

Identify Early Vascular Changes in Diabetic
Eyes

Patients with DM have a larger FAZ than healthy eyes?

Dabelic Eye Normal Eye
FAZ Area: 0.443mm?  FAZ Area: D.172mm?

Assess Disease Progression with Multiscan
View

Vessel Density Decreases Significantly with Disease Severity*

59
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AngioWellness Report

Patient with Diabetes

Angiography and AngioAnalytics of Disc

61
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Angiography and AngioAnalytics of Retina

Montage OU

63
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The Diabetes Visual Funcrion Supplesent Study
(DIVFusS)

PATHALTS CONTRRUTIVG T0 DHBETIC RETMOPRTY

Nutraceuticals for the Treatment of Diabetic
Retinopathy

LR —

Abstract

Dutatc

65
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Healthy TM
Notmal 108

Disease at the TM is responsible for elevated
10P in glaucoma'?

POAG TM Stiffness

Glaucoma

PERSPECTIVES ON GLAUCOMA

Antioxidants enhance ocular perfusion in

Open Angle Glaucoma

Harris A, et al. Acta Ophthalmol. 2018:doi:10.1111/a05.13530.

“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 o

decrease vascular resistance over a longer period of time than previous trials investigated.”

ay

Greg@optometricedu.com
cell#

814-931-2030

68

11
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Formation of atheroma

Treatments for AMD

a 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

* Prescribe smoking cessation programs
[ smoking and AMD
~ Depletes serum antioxidants
~ Decreases pigmentary density
~ Increases risk to advanced AMD
* Lifestyle changes
O Diet
[ Exercise
* Systemic disease management
[ Cardiovascular disease, DM. obesity. high cholesterol

69

70

- Nutritional supplements
*  Sub-clinical/sub-structural or early disease
[ Controversy flourishes
~ No definitive guideline exists
~ Despite consensus evidence suggests using supplements
* Intermediate - advance disease
o No on ing for
* 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
[ Macular pigment supplement
e ids: lutein,
[ Carotenoids. antioxidants, zinc, and vitamins C &E
~ AREDS 2

[ Carotenoid macular supplement in subdlinical and early AMD. Carotenoid and antioxidant is
intermediate and AMD that is progressing

Treatment for AMD

Measuring Macular Pigment

- Retina macula biopsy
& Clinical Imaging
* Subjective
o ZeaVision MPSIt
» Guardion Mapcat SF
% Clinical
0 ZeaVision MPR
o Zeiss Visucam 200
0 Spectralis HRA+OCT
o Spectralis MPOV

71
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Macular Pigment

Macu l a r Imaging lutein and zeaxanthin in the human retina wnh

confocal resonance Raman microscopy

Pigment  swscmmum—

73

Greg@optometricedu.com 814-931-2030
cell#

74

12



Carotenoid Levels in Ocular Disease and
Systemic Health

September 10, 2022

Macular Pigment and the Retina

ot by Ton b 2o m
|
1
S °

75

76

When it cold outside what are
good for your feet and head?

77 78
Question
«~Do you recommend resveratrol and quercetin
antioxidants when treating ocular/retinal conditions? Why Are We Only T e ]
Treating Half the T —

* Yes Retina?

*No
79 80
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Carotenoids and Polyphenols Measuring Carotenoids and the Macular Pigment

ud
aind 0% the gt o

” Mw%%ﬁ <~ Biophotonic Scanner
ol new biood vessls, in trhéamng A
10 ot Tartor LI 1o * Measures carotenoids

* Based on an optical method known as ‘,' S
Resonant Raman Spectroscopy (RSS) g \‘
[ Used for many years in research laboratories ; '
* Skin RRS measurements 3 [ - 7
[ Noninvasive ‘ — '
1 Objective
r Reliable methods to assess carotenoid levels
_ Ocular
_ Systemic

81 82

Carotenoid Levels [ The New Standard

National Institutes of Health
& Biomarker of health for = m) Quick Test
diet and lifestyle ot e o i, s (approx, 30 seq)

* Yale University
& Phospholipid bi-layer
aCarotenoids, flavonoids,
and polyphenols

Portable
Cost Effective

\ / Remeasure in 60 days

A Reassurance to you and patient

s
/

\
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S’

Resonance Raman spectroscopic evaluation of skin carotenoids
as a biomarker of carotenoid status for human studies

Raman Spedrosco py Susan T. Mayne **, Brenda Cartmel?, Stephanie Scarmo®®, Lisa Jahns %, Igor V. Ermakov?,
Werner Gellermann®

oy

r & 9
BOE pANRIRY
= e et ot o v Geveoed 35 G
i e e oo e b it
Sy = i Py
Opmest of this biamarser. Indiding i ity, feasbibty foe wse in fledd seetiegs, and
e i

——
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AR RErECTED BACK St Tk o sk, 2 14k of 3090y, The, s e bk ol 3 W e Dok
PHOTONS st wn chyetrow ssstcane of £V istabe, supeiing iy Brthee developsment and utibstan for medeal

sexd priis e sl purpeses

*Arch Biochem Biophys. PMC 2014 Nov 15.
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ARVO STUDY

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

"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."
Skin resonance Raman Spectroscopy of skin

carotenolds is a reasonable biomarker of The objective hand scanner is better than the subjective
macula carotenoid status. and correlates Macuscope. QuantifEYE, and Densitometer for estimating
better than than subjective MPOD tests. macula pigment.

Vulnerable to Oxidation

M Betacarotene
CAAAALNOLutein

O

o O

87

i Vitamin C
Pl oV o Lycopene O

Are you taking a supplement?

53-year-old man

a Family history of AMD ot
* Dad with 43 injections for AMD T

« Pre-diabetic with borderline HbAle

& Vision 20/20 QU

a DFE- retina clear

@~ OCT normal

o Passes dark adaptation : Q
b

89
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Ingredients

rgreisecnn

Vg e 1 Paceet
L
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53-year-old man

Rassley Compaeson Repart

Nof 3
So Far

93

“Cross Lne Comparaon Report

Treat and Extend!

95

96

Screen Everyone

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
* Many are on supplements

™ Surprised what they are doing is minimally helping
& Measuring ensures the patient
a Antioxidants in the eye and body go beyond lutein and zeaxanthin
a~ Dr. Oz “Ultimate nutritional lie detector™
a~ Best benefit of all...

D 74
.0

52000

97
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—— Thank You for This Opportunity
. & Do it for:

,/ ’\’\ | * Yourself

1 \ *Your family
| é 53 * Your staff

\ =) /) *Your patients

\ /

SCAN COMPLETE
99 100
Questions and Thank You!

Systemic Health
Greg Caldwell, OD, FAAO

September 10, 2022
Forum on Optometry
Mystic, CT
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