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Ocular Disease Career

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
* Re about it on internet

Promised | would do my due diligence

Ocular disease optometrist to an Integrative Optometrist
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Early Detection and Allopathic Treatm

Rabin Cone Contrast Tet ERG and VEP

Patients Are Expecting

Early detection
Wellness

Prevention
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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
* Amniotic membranes
* CBD

* Probiotics

Medical Practices

Allopathic medicine
* Western medicine

Saturday, April 16, 2023

Allopathic vs Integrative Medicine

“Allopathic medicine” is a term used for modern or mainstream medicine

mainstream medici d omedicine

* Health i ch me ors. 2 5. and other healthcare professionals
are licensed to practice and treat symptoms and disea

* Using ation, surgery, radiation, therapies, and procedures

Complementary and integrative medicine are commonly used along with mainstream
medicine
* Homeopathy, naturopathy, chiropractic care, Chinese medicine
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 ffered on integrative approaches and potential interactions with
mainstream medicine

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

Alternative “homeopathic”
Functional

* Medicine of why, treat the cause
Integrative medicine

* Complementary medicine - Eastern complimenting Western
What is integratly

The pr: @ of integ £ e ref to the blending of conventional and evidence-
based natural and complementary medicines and/or therapies with lifestyle interventions

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)

A

Greg@optometricedu.com 814-931-2030
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“Choose Your Parents Wisely”

This just isn’t as true as it’s used to be
Lifetime health
* 8% genetics “Picking your parents wisely”
7 DNA in our nucleus
Can’t be influenced
* 92% epigenetics
7 Lifestyle choices = we can influence
7 Turn on/off gene expression
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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 i~ A value that we can guide therapy around
for a disease or condition HbAlc

C-Reactive Protein

Plasma Homocysteine

Vitamin D (25-HydroxyD)

Omega 3 index

Carotenoid

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

?
Measure? Chronic and Low-Grade Inflammation

LA ANNUAL
£l reviews

= connc
pe=ltlilg

DNA SCienceS Exposome

‘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

Greg@optometricedu.com 814-931-2030
cell# 3
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Ninja Nerd Science
YouTube

April 27, 2021 — January 26, 2022 (9 months)

Melonie Clemmons, OD
May 20, 2022 AACO Nashville

Greg@optometricedu.com 814-931-2030
cell# 4
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Haster Compattsin Roport

Inflamm-aging

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

enzyme 10, and many other micronutri

Heart cell
er cell has 1000-2000/cell

ors 498/cell

e elongated mitochondria arranged
broadly parallel to the long axis of the photoreceptor. The cell contained 498 Individual
mitochondria

Greg@optometricedu.com 814-931-2030
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Question

Do you agree that free radical formation is a progressive

process that leads to cell damage or death?

* Yes
* No
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How antioxidants reduce free radicals

Free Radials and Antioxidants

Free Radicals

During metabolism the O2 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 (enzymes) — kinases, phosphatases, and transcription factors

Fleactive axyges speces | npaed eRctitas

Oxygos  Suporudide asios  Fersds  Hysruyl el Bydresytios
-2

0y 0y [ “OH on

Oh no

‘Increasing exogenous free radicals
s Less antioxidant protection in our diet
aMore bad and less good

Greg@optometricedu.com 814-931-2030
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Oxidative Stress

Small percentage of oxygen is not completely
reduced

Accumulation of free radicals

Oxidative damage

Oxidative stress

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

Not going to make this apple new again
*  Prevention is 2

Endogenous and Exogenous
Free Radial Formation

FORMATION OF
FREE RADICALS

The Equalizer
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October 23, 2021

Nutritional Antioxidants

4 Exogenous antioxidants

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

a~Well know antioxidants
* Vitamin C, E, Beta-carotene, lutein, zeathanin, selenium, quercetin, and
resveratrol
4~ Mechanisms of action;
* Neutralize free radicals
* Repair oxidized membranes
* Decrease reactive oxygen species
* Neutral reactive oxygen species

Endogenous and Exogenous Antioxidants C 5
arotenoids

+~ Why do hear so much about carotenoids
Melonie Clemmons, OD May 20, 2022 AACO Nashville

Carotenoids Question

+~Organic pigments produced by plants, algae, and bacteria
»~Cannot be synthesized by the human body

* Hydrophobic compounds
Important for the phospholipid bilayer * Yes

Do you measure carotenoid levels in your office?

4700 in nature — 50 human food chain — 15-20 human blood * No
stream
~Macular carotenoids (L and Z) — highest concentration found in
the human body
* Diet derived
* Henle fibers — between the inner and outer plexiform layers
* Sequester or absorb blue light

Greg@optometricedu.com 814-931-2030
cell# 7
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Measure?

LA ANNUAL
£ reviews

Oxidative Stress with Your OCT

Oxidative Stress with Your OCT

Greg@optometricedu.com 814-931-2030
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Significance of Carotenoids
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Oxidative Stress with Your OCT

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

a 0.0 a b e formed mainly by mitochondria
Finally, visibly evident drusen on fundus evaluation i

AMD is a Disease Process that Starts Below the Surface

T A
uriil'l-i-l-l'\'l'

Greg@optometricedu.com 814-931-2030
cell# 9
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7 : . Assess Disease Progression with Multiscan
Identify Early Vascular Changes in Diabetic View
Eyes

Vessel Density Decreases Significantly with Disease Severity!
Patients with DM

Anglowé!miss IR Angiography and AngioAnalytics of Disc

Angiography and AngioAnalytics of Retina T T————

Greg@optometricedu.com 814-931-2030
cell# 10
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Nutraceuticals for the Treatment of Diabetic
Retinopathy

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 previ ur results indicate that the supplementation of certain

antioxidants may incr
weeks administration,
d

Nutritional supplements
*  Sub-clin tural or early di Treatment for AMD
Controversy fl
No definitiv
Despite ence suggests using supplements
Intermediate — advance disea:
No controversy on advocating for supplements
AREDS 1
Contains Bet
Investig MD, no statistically significant benefit
AREDS 2
Recommended for intermediate and advanced AMD,
The Practical Guide for the Treatment of AMD - 3 primary options
Macular pigment supple
~ Carotenoids: lute anthin, meso
Carotenoids, ant nc, and vitamin
— AREDS 2

Carotenoid macular supplem
intermediate and AMD that is pi

linical and early AMD. Carotenoid and antioxidant is

Greg@optometricedu.com 814-931-2030
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Disease at the TM is responsible for elevated
IOP in glaucoma'-?

Healthy TM POAG TM Stiffness

Normal I0P
~

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

ibe smoking cessation programs

~ Increases risk to
* Lifestyle changes
* Diet
O Exercise
* Systemic disease management
[ Cardiovascular e. DM, obesity, high cholesterol

Measuring Macular Pigment

Retina macula biopsy
Clinical Imaging
* Subjective
ZeaVision MPSII
Guardion Mapcat SF
* Clinical
ZeaVision MPR
Zeiss Visucam 200
Spectralis HRA+OCT
Spectralis MPOV.

11


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
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Macular Pigment An Evening with Dr. Paul Bernstein

Historical Context |

Macular

Imaging lutein and zeaxanthin in the human retina with
confocal resonance Raman microscopy

Pigment e i

Why Are We Only
Treating Half the
Retina?

Greg@optometricedu.com 814-931-2030
cell# 12
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Carotenoids and Polyphenols

s ks e (o
hbitins e VEGE selesse
be Facooe (HIF-ta} in

Carotenoid Levels @&a

-Biomarker of health for

diet and lifestyle e
* Yale University

- Phospholipid bi-layer

~Carotenoids, flavonoids,

and polyphenols

Raman Spectroscopy

Greg@optometricedu.com 814-931-2030
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Measuring Carotenoids and the Macular Pigment

4~ Biophotonic Scanner
* Measures carotenoids

* Based on an optical method known as
Resonant Raman Spectroscopy (RSS)
© Used for many years in research laboratories

* Skin RRS measurements

e methods to assess carotenoid levels
_ Ocular

_ Systemic

The New Standard

Quick Test
(approx. 30 sec)

I Portable
I Cost Effective
I Remeasure in 60 days

Reassurance to you and patient

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

Susan T. Mayne **, Brenda Cartmel, Stephanie Scarmo**, Lisa Jahns®, Igor V. Ermakov’, [Ngg|{@RRINIH
Werner Gellermann®

and pubie heakih pu

*Arch Biochem Biophys. PMC 2014 Nov 15

13
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An Evening with Dr. Paul Bernstein An Evening with Dr. Paul Bernstein

Measurement of Macular Pigmenl The Moran AMD Genetic Testing Assessment Study

The M
+ HPLC
+ Psychophysical

Nl 2 PP P L
ARVO STUDY Vulnerable to Oxidation
.V\M’. Betacarotene . =
naserm Lutein § VitaminC @
rman et al ~AAA Lcopene ¥ ‘

in the m

image b such as AFl w
e MPOD."

53-year-old man

~~ Family history of AMD

* D 43 injections for AMD

Al"e YOU ta king a Supplement? < Pre-diabetic with borderline HbAlc
-~ Vision 20/20 OU
+~ DFE- retina clear

~~ OCT normal
+~ Passes dark adaptation

Greg@optometricedu.com 814-931-2030
cell# 14
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53-year-old man

Greg@optometricedu.com 814-931-2030
cell# 15



Nutrition in Ocular Disease and Systemic Saturday, April 16, 2023
Health

Treat and Extend! Screen Everyone

FREE
Hadial

Collutar
Damage

Greg’s Comments mm

+~ | think macular pigment is miss named and should be called fovea pigment
+~ Binding proteins need coenzymes and cofactors

&~ The macula/fovea is 3¢ lens of the eyes — L&Z are important for vision, focus,
glare, and contrast

.~ Many people talk nutrition, very few are measuring it

+~ If doctors don’t become more like nutritionist, nutritionists will become more
like doctors

“Can’t supplement out of a poor diet, needs to be done with food”
* | bet | have changed more diets by scanning and recommending supplements

Thank You for This Opportunity

Questions Thank You!

aDo it for:
Sioupdll o B — : Nutrition in Ocular Disease and
* Your family 3 : :

* Your staff S iz Systemic Health
*Your patients

Greg Caldwell, OD, FAAO

PSS Eyecare — Niagara Falls
Saturday, April 1, 2023

Greg@optometricedu.com 814-931-2030

cell# 16
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Measuring Macular Pigment

4~ Retina macula biopsy
& Clinical Imaging
* Subjective

1 ZeaVision MPSII
7 Guardion Mapcat SF

* Clinical
1 ZeaVision MPR
1 Zeiss Visucam 200
o Spectralis HRA+OCT
o Spectralis MPOV

100

An Evening with Dr. Paul Bernstein

Historical Context |

102

104

Greg@optometricedu.com 814-931-2030
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Macular Pigment

101

Macular

Imaging lutein and zeaxanthin in the human retina with
confocal resonance Raman microscopy

Pigment | —

103

Macular Pigment

105

17
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Faalth Bunefts of Polyphancis and Cartenass in Age-Relsies Eye
Dissus

Why Are We Only
Treating Half the

Retina?

106

Measuring Carotenoids and the Macular Pigment

4 Biophotonic Scanner
* Measures carotenoids

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

- Noninvasive

ds to assess carotenoid levels

108

The New Standard

Quick Test
(approx. 30 sec)

I Portable

I Cost Effective

I Remeasure in 60 days

Reassurance to you and patient

Saturday, April 16, 2023

107

Carotenoid Levels 9aRv0

sBiomarker of health for
diet and lifestyle
* Yale University
& Phospholipid bi-layer
s~Carotenoids, flavonoids,
and polyphenols

109

Raman Spectroscopy

110

Greg@optometricedu.com 814-931-2030
cell#
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Resonance Raman spectroscopic evaluation of skin carotenoids
as a biomarker of carotenoid status for human studies

Susan T. Mayne **, Brenda Cartmel *, Stephanie Scarmo*®, Lisa Jahns ©, Igor V. Ermakov®,
Wemer Gellermann®

and an chiecave indicamr of FIV IEake, Supporing i Airdes devopmmes:
304 ubiic heakth purpases

*Arch Biochem Biophys. PMC 2014 Nov 15.

112

An Evening with Dr. Paul Bernstein

The Moran AMD Genetic Testing Assessment Study
The M

114

Vulnerable to Oxidation
Betacarotene

Lutein

% VitaminC @
.

Lycopene

116

Greg@optometricedu.com 814-931-2030
cell#
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An Evening with Dr. Paul Bernstein

Measurement of Macular Pigment

+ HPLC
+ Psychophysical

Miim.
harcmatry

* Image Based
A

better

Are you taking a supplement?

19



Nutrition in Ocular Disease and Systemic Saturday, April 16, 2023
Health

53-year-old man

+~ Family history of AMD

* Dad with 43 injections for AMD

s Pre-diabetic with borderline HbAlc
& Vision 20/20 OU

i~ DFE- retina clear

&~ OCT normal

;. Passes dark adaptation

118 119

Supplement Facts 53"year"Old man

OTHER INGSEDIENTS: Cua

CONTAINS: i (anchervac. 1k ree. macinsal)

120 121

122 123

Greg@optometricedu.com 814-931-2030
cell# 20
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Treat and Extend!

a3t 11 o 12 ekt ALY Ko ve apmtsed W00 N1 e SR
e b fef gy, | 5l s o & o s e b
34 S et

124 125

Screen Everyone Greg’s Comments

2~ | think macular pigment is miss named and should be called fovea pigment
2~ Binding proteins need coenzymes and cofactors
o ¢ ~~ The macula/fovea is 3 lens of the eyes — L&Z are important for vision, focus,
PR A glare, and contrast
D:::‘:' o~ & +~ Many people talk nutrition, very few are measuring it
2~ If doctors don’t become more like nutritionist, nutritionists will become more
like doctors
v~ “Can’t supplement out of a poor diet, needs to be done with food™

* | bet | have changed more diets by scanning and recommending supplements

126 127

Thank You for This Opportunity
aDo it for:
* Yourself

* Your family
*Your staff

*Your patients

128 129

Greg@optometricedu.com 814-931-2030
cell# 21
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( ‘ Question and Thank You!
\ Nutrition Careteneids-in Ocular Disease

and Systemic Health

Optometric

Education

CO nsultants Greg Caldwell, OD, FAAO
Phoenix, AZ

Saturday, April 16, 2023 i
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