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Ocular Disease Career
Allopathic

OCT - Spectral domain

ucoma, retinal degenerations, diabetic retinopathy
Dark Adaptation
F on structure and function loss or damage

Patients asking what about supplements
*+ Reading about it on inten
Promised | would do my due d
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Acute vs Chronic

Thyroid Eye Disease
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Tele-Optometry — Al and Risk

Chronic

Thyroid Eye Disease
Diabetes

* Metabolic di
Cardiovascular disease
Alzheimer's Disease
Rheumatoid Arthritis
Macular degeneration

*
Chronic or Focus of Prevention
Shift from evidence based to

on

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

+~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

s~ Dietary supplements are not intended to treat, diagnose,

s~Avoid toxins like mercury and lead
mitigate, prevent, or cure disease

+Beyond this we know relatively little with complete certainty

Comprehensive Antioxidant Support

-~ Cell membrane support

v~ Immune support Antioxidants

o

Skin — Inside
Collagen

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

Greg@optometricedu.com 814-931-2030
cell# 2
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Stress the Body
Exercise

Sympathetic Para FRIDAY pecinBer &
<=5 < A MAM - S 00PN

Nutrition
Antioxidants
Omegas
Food Sources

Key Tenants of

Life Span versus Health Span Life Span versus Health Span

Greg@optometricedu.com 814-931-2030
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Early Detection and Allopathic Treatments

Patients Are Expecting

Rabin Cone Contrast ~ ERG and
Test VEP

« Early detection
a~Wellness
.~ Prevention

rotenoids — Gives You the Patient’s Over-All N\M_,'\/U]“ araole to Oxidation

ant Status — In the Office — 30 Seconds Betacarotene e o
i i VitaminC gy
AASAA [ ycopene

Is it really any
different than

systemic nutriti
T

M
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Organ and End Organ Damage from

Oxidative Stress
Dry eye
Floaters
AMD
Glaucoma
.~ Diabetes
Autoimmune disease

Question?

Who in here would consider themselves as an integrative optometrist?

Who has done or recommended?

— Cliradex

membranes

Probiotics

Medical Practices

Allopathic medicine
* Western medicine
Alternative “homeopathic”
Functional
* Medicine of treat the cause
Integrative medicine
* Complen medicine - Eastern complimenting \

1o the blending of conventional and evidence-
ines andl/or therapies with ifestyle interventions

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

Saturday, February 17, 2024

Comprehensive Antioxidant Support

2 Cell membrane support

Immune support
«Support to the oxidative stress to the extracellular matrix
a~Support to cell signaling

Allopathic vs Integrative Medicine

“Allopathic medicine” is a term used for modern or mainstream medicine
* Conventional medicine, mainstream medicine, Western medicine, biomedicine
* Tr snditions and symptoms with it
* Health system in

Complementary and integrative med e commonly used along with mainstream
medicine
aturopathy. chir Chinese medicine
cently added more study and information on
and treat disease

grative approaches and potential intera vith

Chronic and Low-Grade Inflammation

flammation can turn into a silent killer that
e 2 diabetes, diabetic retinopathy.
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Chronic and Low-Grade Inflammation “Choose Your Parents Wisely“

Like cancers and other slow-burn diseases, identifying these conditions SN, O
) h This just isn’t as true as it's used to be
early can make the difference between full recovery or a dramatically B

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

Biomarker Predictive Biomarker

Used to identify individuals who are more likely to respond to exposure to a

Test that has meaning particular medical product or environmental agent
Biological molecule found in blood, other body fluids, or tissues that is a sign The response could be a symptomatic benefit, improved survival, or an
of a normal or abnormal process, or of a condition or disease. adverse effect
A biomarker may be used to see how well the body responds to a treatment A value that we can guide therapy around
for a disease or condition HbAlc
Blood pressure, blood work, heart rate, genetic testing, IOP C-Reactive Prc

Plasma Homocy

Vitamin D (25-H

Omega 3 ind

Carotenoid — measure of all antioxidants

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

Greg@optometricedu.com 814-931-2030
cell# 6
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Carotenoids

Retinal nutraceuticals
share a common thread

Polyphenols
-OH Flavonoids
Quercetin
Quercetin inhibits choroidal and retinal angiogenesis in vitro.

Thank you, Dr. Chris Putnam.

+~ -OH group donate an electron to mitigate the ROS and
singlet oxygen generated from highly metabolic tissue
singlet oxygen quenching-and chain-breaking antioxidant. properties of a quercotin dimer able
+~ -OH group is found on all of them and it’s what makes to prevent AMD.
them such a fantastic antioxidant

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

Neuroprotective effects of quercetin in diabetic rat retina.

Protective effoct of quercetin and chiorogenic acid, two polyphenols widely present in edible
plant varieties, on visible light-induced retinal degeneration in vivo.

Polyphenols
Non-Flavonoids
Curcumin

Thank you, Dr. Chris Putnam,

Polyphenols you. Dr. Chris Putnam
Flavonoids
Anthocyanins

Antioxidant and anti-inflammatory effects of blucberry anthocyanins on high glucose induced

Therapeutic potential of curcumin in major retinal pathologies.

human retinal capillary endothelial cells. ohth 4
" B . . 2 3 f Al leculs .
Protective effects of blusberry anthocyanins against H,0,-induced oxidative injuries In human e oy A inportant mclect by SR gRPEE O
retinal pigmant epithelial cells.
al ”

Retinal protection and distribution of curcumin in vitro and in vivo.

Protective offect of anthocyanins and xanthophylls on UVE-induced damage in retinal pigment
epithelial cells
e 3 Curcumin acts 1o regress macular drusen volume in dry AMD.
Effucts of blueburry anthocyanins on retinal axidutive stress and (nflammation in diabetes el Ve
through Nrf2/HO-1 signaling.
Nesarirm 2y 42Q16) 3019 Curcumin-Based Treatment for Macular Edema from Uncommon Etiologies: Efficacy and Safety
B0 3 Assessment.
Identification of anthocyanins in the liver, eye and brain of blueberry-fed pigs ?

Greg@optometricedu.com 814-931-2030
cell#
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Polyphenots b v Measure?
Non-Flavonoids
Resveratrol

Resveratrol based oral nutritional supplement produces long-term beneficial effects on structure e
and visual function in hurman patients.
14), 6104404 4430

Resveratrol suppresses expression of VEGF by human retinal pigment epithelial cells: potential
nutraceutical for age-related macular degenoration.

SIRT1 mediated inhibition of VEGF/VEGFR2 signaling by Resveratrol and its relevance to
choroidal neovascularization

Anti-oxidant, anti-inflammatory and anti-angiogenic properties of resveratrol in ocular discases.

Toxic effects of A2€ in human ARPE. 19 cells were prevented by resveratrok: A potential
nutritional bioactive for age-related macular degeneration treatment

Chronic and Low-Grade Inflammation DNA Sciences

.~ Genomics = all of our genes
+~Genetics = individual genes

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

* Internal and external environments

Exposome

Greg@optometricedu.com 814-931-2030
cell# 8
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Syfovre (pegcetacoplan injection)

eographic atrophy (GA) secondary to age-re

tion of the complement system

embrane disruption

Avacincaptad pegol injection Aptamer versus Antibody

Iveric 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

Greg@optometricedu.com 814-931-2030
cell#
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Hope you enjoyed your lunch -

AREDS/AREDS2 Frequently Asked Questions

What is the basts tos the conomtration of zine i the AREDS
ation showld |

Raise Your Hand

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

A Yes
B. No

Greg@optometricedu.com 814-931-2030
cell# 10
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What is this layer called?

Key Tenants of

Aging, ="
Performance  Femm——"
and Vitality

Greg@optometricedu.com 814-931-2030

cell#

Saturday, February 17, 2024
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Fun Facts | Have Learned About the Mitochondria

Mitochondria produce energy from organic matter
Live about 1

Inflamm-aging

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

Consultants

74

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

Saturday, February 17, 2024

Mitochondria

.~ Exercise help and increases the mitochondria

. Burn both glucose and fat

* Metabolic flexibility

2~ Type 2 DM - does a number to the mitochondria

* Burn only glucose and glycogen

* Unable to access fat storage

o~ Great news they are plastic and malleable

How antoxldonts reduce tree rodicals

Free Radials and Antioxidants

12
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Oxidative Stress Free Radicals

During metabolism the Oz molecule splits and energy is released
is not completely

* Enc d
Regain s y the free single oxygen atom (oxygen free radical) seeks and
steals electrons from other molecules

These molecules can be proteins, |
*  Proteins (enzy

Endogenous and Exogenous

Free Radial Formation Our Food Sources

Py p— ORATION B
FREE RADICALS

Oh no - o The Equalizer

.~ Increasing exogenous free radicals

- Less antioxidant protection in our diet
«~More bad and less good

Greg@optometricedu.com 814-931-2030
cell# 13
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American Rainbow

Nutritional Antioxidants

"Exogenous antioxidants
* Tocopherols (E), ascorbic acid (C), carotenoids, ubiquinone, and
polyphenols
"Well know antioxidants
* Vitamin C, E, Beta-carotene, lutein, zeathanin, selenium, quercetin, and
resveratrol

+~Mechanisms of action;

* Neutralize free radicals

* Repair oxidized membranes

* Decrease reacti xygen species.
* Neutral reactive oxygen species

Endogenous and Exogenous Antioxidants

Greg@optometricedu.com 814-931-2030

cell#

Saturday, February 17, 2024

Standard American Diet (SAD)

Raise Your Hand

Can our body manufacture these antioxidants? Vitamins A,
€, and E, carotenoids, flavonoids, resveratrol, and quercetin
A Yes
B. No
C. Hmmmm-1am not sure

thometric

t 1 U C |
Consultants

85

Comprehensive Antioxidant Support

2 Cell membrane support

.~ Immune support

«Support to the oxidative stress to the extracellular matrix
«Support to cell signaling

14
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Carotenoids Measure?

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

g il
W

v~Cannot be synthesized by the human body
* Hydrophobic compounds
Important for t holipid bilayer
600 in nature — 50 human food chain — 15-20 human blood
stream
~Macular carotenoids (L and Z) — highest concentration found in
the human body
* Diet
* Henle fibers — between the inner and outer plexiform layers
* Sequester or absorb blue light

Significance of Carotenoids Where is the macula?
the visicof n‘,‘,,.:‘:;\ilw;sm|udh ase /: :us
id alpha-carotene may =~ "ogie from a 14 year s range
igh blood levels of the carotenid 1P ISCte e, o
o arcon and ll ther #
o mis Aneps g, 1, et

dof : Higher g
was igher e—
b ot mndependgngy, ey intaie o
having e Ssoclageg o ! 1tein/ ey
an aeovascular A, decron.oXanthi-

avels of caroteno y visk of persistent HPV infect n
15 of carotenoids may increase risk of persistent

s
T S ontrol

thometric

1Y bepuiasn;
" oty g

Oriaatie stress in rhoumatorg M
- "

L 1 U C |
Consultants

90 91

i ?
How Iarge is the macula? Oxidative Stress with Your OCT

Greg@optometricedu.com 814-931-2030
cell# 15
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Oxidative Stress with Your OCT

Healthy choriocapillaris, Bruch’s, RPE, and Photoreceptors

(LA AL
EEE L |

RPE Secretes even more cholesterol and degenerates

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

Saturday, February 17, 2024

Oxidative Stress with Your OCT

Cholesterol barrier deposited along Bruch’s and RPE

Finally, visibly evident drusen on fundus evaluation

16
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med mainly by mitochondria

ments of the p

AMD is a Disease Process that Starts Below the Surface

AL N
WEEFETET [
S

102

T Blsbutes Viseal Freasin SoppbronnnStody
(wrenass)

Greg@optometricedu.com 814-931-2030
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101

Beckmann Committee Classification of AMD

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

* Early AMD
A

103

Nutracewticals for the Treatment of Diabetic
Retinopathy

105

17



Integrative and Functional Medicine - New
Opportunities for Optometry

Disease at the TM is responsible for elevated
I0OP in glaucoma'-2

Overlay of the RNFL and GCC

108

Saturday, February 17, 2024

Glaucoma

PERSPECTIVES ON GLAUCOMA
Antioxidants enhance ocular perfusion
in Open Angle Glaucoma

Harris A, et al. Acta Ophthalmol. 2018:d0i10.1111/205.13530.

107

GCC Thinning in Glaucoma

orv"/
\.,y/

109

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

* Prescribe smoking cessation programs

Raise Your Hand

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

. No-they were testing the efficacy of AREDS2
. Yes—10% 1of 10

Yes--50% 5 of 10
. Yes—90% 9of 10

onp®>

Optometric

Consultants

114

Nutritional suj

Treatment for AMD

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

Saturday, February 17, 2024

i+

AREDS/AREDS2 Frequently Asked Questions

Taking the AREDS formulas

Arn the AREZIS vitzreine right Sar mal

WK g (b ABEDS o AREDS sspplersencs prevesst AMD?

Will taking the AREDS or AREDS2 supplements prevent AMD?
g o .

An Evening with Dr. Paul Bernstein

Measurement of Macular Pigment

19
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ARVO STUDY

An Evening with Dr. Paul Bernstein

120

Macular Pigment
Foveal Pigment?

Imaging litein and zeaxanthin in the human retina with

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

121

123

Saturday, February 17, 2024

An Evening with Dr. Paul Bernstein

Macular Pigment

Foveal Pigment?

20
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Question

2~ Do you recommend resveratrol and quercetin

antioxidants when treating ocular/retinal conditions?

* Yes

* No

124

Carotenoids and Polyphenols

126

Carotenoid Levels

sBiomarker of health for
diet and lifestyle
* Yale University

& Phospholipid bi-layer

aCarotenoids, flavonoids,
and polyphenols

Greg@optometricedu.com 814-931-2030

cell#

Saturday, February 17, 2024

Why Are We Only
Treating Half the
REEY

125

Measuring Carotenoids and the Macular Pigment

&Biophotonic Scanner
* Measures carotenoids
% Based on an optical method known as
Resonant Raman Spectroscopy (RSS)

127

The New Standard

Quick Test
(approx. 30 sec)

I Portable

I Cost Effective

I Remeasure in 60 days

Reassurance to you and
patient

129

21
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[Resonance Raman spectroscopic evaluation of skin car
a5 a biomarker of carotenoid status for human

Raman Spectroscopy

Brenda Cartmel . Stephanie SGmo *,

130 131

ARVO STUDY Vulneraole to Oxidatior
e Vulnerable to JAJJ,LJJ.rJ 1
Lutein 3 VitaminC g
AL [yeopene $

Are you taking a supplement?

134 135

Greg@optometricedu.com 814-931-2030
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53-year-old man

Family history of AMD

* Dad witl AMD
Pre. ic with borderline HbAlc
Vision 20/20 OU

DFE- retina clear

OCT normal

Passes dark adaptation

Supplement Facts

138

Saturday, February 17, 2024

53-year-old man

140

Greg@optometricedu.com 814-931-2030

cell#
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Treat and Extend!

142 143

Carotenoid and Antioxidant Levels in

Screen Everyone Ocular Disease and Systemic Health

Plenty of evidence that carotenoids are beneficial in ocular and systemic
prevention
Patients are looking for guidance

Dr. Oz “Ultimate nutritional lie detector”
Best benefit of all...

144 145

“The Comfort Zone"

146 147

Greg@optometricedu.com 814-931-2030
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(€

Optometric

onsultants

Questions and Thank You!
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Greg Caldwell, OD, FAAO

Primary Eye Care Conference

Optometric Education Consultants
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