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My Practice

1.am a clinician first then a scientist
* Some are scientists first then clinician
I need to simplify for patient and

patient cal .
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

Stain Without Pain!
Actually, the OS is More Comfortable — What?
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Neurotrophic Keratitis

Corneal Sensitivi
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Cornea Sensitive Testing — Another Patient Cornea Sensitive Testing — Yet Another Patient

<

Before Oxervate™ (cenegermin-bkbj) Treatment After Oxervate™ (cenegermin-bkbj) Treatment

Oxervate™ (cenegermin-bkbj) Neurotrophic Keratitis is a Degenerative Disease

Grading corneal sensitivity: (Cotton Tip) «The Mackie classification represents one way to assess or grade NK — stage or
progression

Greg A Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell 2
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Mackie Classification

Moderate - Stage 2 Moderate - Stage 2

Resolved

Mackie Classification

Stage 2
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Mackie Classification

Moderate - Stage 2 Moderate - Stage 2

Oxervate™ (cenegermin-bkbj)

‘Approved 2018 (August 28, 2018)

‘Dompe farmaceutici SpA

‘Ophthalmic solution indicated for the treatment of neurotrophic keratitis
‘Dosing: Instill 1 drop in affected eye 6 times per day (at 2-hour intervals) for 8

weeks
* Used as eye drop
Not infused or injected

“Storage issues: in the freezer at the pharmacy

* Patient keeps the individual vials in the fridge — once “actively ready” for use, then it is only stable
for 12 hours

‘Contraindications

* None

Let’s Hear From a Patient
April 7, 2020 - After 1 week April 21, 2020 - Af eks May 12, 2020 - After 6 weeks
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Study Conclusions

ed and more effective

In the majority of patients across two clinical studies OXERVATE™
er & weeks Of treatmMent,  (gmnopbamesouon 0.0z was wel tolerat
6 times daily ihan vehice n promoting complete corneal healing of moderate or severe

Study NGFO212 Study NGFO214
(REPARO) {N=54 per
clinical trial sites (N=52 per B 65.2
in Europe and group) e
the U.S. European patients 5 patients with %

with NK in one eye NK in one or both
eyes
NCT01756456

NCT02227147 Vetice BgEERke

Of patients who healed i
aftepr one 8-week course of OO/O gﬁg‘?,gé?d healed for
treatment...

#Based on REPARO, the study with longer follow-up.

Misalighment

+~Many people experience the symptoms of eye misalignment
* Headaches, eyestrain, dry eye sensation, neck pain, eye fatigue, motion sickness

+~That number grows as we shift to remote working and learning
2~ Small misalignments can cause painful symptoms
+~Small prism corrections can provide dramatic relief

Neurolens

Greg A Caldwell, OD, FAAO
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OXERVATE™ (cenegermin-bkbj)

Adverse reactions: very well tolerated

The most common adverse reaction in clinical trials

X eye pain, corneal deposits, foreign body sensation in the eye, ocular hyperemia, swelling
of the eye, and increase in tears

~Contact lenses (therapeutic or corrective) should be removed before applying

cenegermin

* presence of a contact lens may limit the distribution of cenegermin-bkbj onto the corneal
lesion

* Lenses may be reinserted 15 minutes after administration.

Neurolens

Wearable Technology
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A Wearable Technology

Born out of the University of Miami's Bascom
Palmer Eye Institute

Their goal is to provide physicians and patients
access to state-of-the-art, accurate, portable
technology through real-time wearable diagnostics
re:Vive™ by Heru™ is the modern, gamified
diagnostic solution using a lightweight, wearable
headset to aid doctors in diagnosis

Future developments include vision augmentation
applications utilizing Al algorithms to personalize
vision enhancement.

A Decade of Research, Innovation and
Clinical Validation

What is the Same?

+~Artificial Intelligence (Al) driven diagnostics and vision augmentation platform is

backed by ten years of research and clinical validation at the University of Miami's - b with th PE;IVW: b}' Heru hrouehout the d .
Bascom Palmer Eye Institute where it is continuously developed. (ST IR QR D BT I O ity G B eI D G il S e

] O Years of Clinical and Scientific Research

R=091, P<0.001, in normal eyes and

4OU.S. and International Patents to Date
] O O O + Patients in Clinical Trials
9
Million Patients with 30 20 -10
Visual Field Defects HFA MD (dB)

R=0.81, P<0.001, in eyes with
glaucoma and other pathologies

Heru Re:l MD (dB)

Greg A Caldwell, OD, FAAO

Greg@optometricedu.com 814-931-
2030 cell
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Patients” Thoughts

re:Vive 2.0 — Color Vision re:Vive 2.0 - Contrast Sensitivity

Ishihara Color Vision Screening ce connecting contrast sensitivity with detecting

Ishihara color vision testi cor s the most efficient way to document and

modality.

This test ¢ comPT PR RIS minites monitor the functional macular health in conjunction with

3 or more Ishihara plates incor e tended vision supplementation.

using AutoWorkflow. > . W eporting the change over time from the last visit. The doctor
can use this char nicate the benefits of lifestyle

Farnsworth D-15 Extended Color Vision Test modifications,

D or vision testing mmonly color vision diagnostic mo Moves test out of the eening being performed

D-15 test is a relmbursable service: CPT Code 92283. in full room lighting.

Average natlonal reimbursement s $56.163. Contrast Sensitivity (and Dark Adaptation) are part of a broader AMD

This is more advanced than any color vision testing currently being offered by screening and diagnostic portfolio.

competitor goggle companies.

Technician and/or clinician not required to administer exam Technician and/or clinician not required to admi

Greg A Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell 6
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Corneal Hysteresis
Ocular Response Analyzer G3

Evidence - Key findings from over 800 peer-reviewed publications
Impact of corneal biomechanics on IOP

Ocular Response Analyzer G3

Measurement Values, R and Interpretation

Saturday, February 18, 2023

Hysteresis

What it is — What it is NOT

“The eye is under a constant assault”

Hysteresis tells us “How good of a
shock absorber” the eye is.

Inflow versus Outflow

What is glaucoma?

OF |OP CREATE
GREATER HERNIATIONS OF THE ICT AND THE INNER WALL OF
SCHLEMM'S CANAL INTO THE COLLECTOR CHANNELS LUMENS

7 mmHg

The pressure-induced herniations abserved at 30 mmhg were either partially or (on;bw
reversible after the 1OP 0 7 mmhg i bovine eyes. So, in normal
eyes, these herniations slide in and aut with lar rise and fall of 1OP.

Human eyes with POAG even at 0OmmHg, exhibit herniations
and many more than in age-matched normal eyes

A: Significantly more herniations of the TM into CC ostia were found in POAG eyes
(33 of 54), than in normal eyes (7 of 51) (61% vs. 14%, p<0.0001). In normal eyes, herniations
that were present were predominantly partial (86%) rather than complete (14%). In POAG eyes,
over half of the larger total number of herniations were complete (52%).

Battista SA, LuZ, Hofmannss, Freddo TF, Overby DR,
Gong H: Acute [OP elevation reduces the available
area for aqueous humor outflow and induces
meshwork herniations into collector channels of
bovine eyes. Invest. Ophthalmol. Vis. S, 49:5346-
52,2008

A %of Callector Channel Ostia with Hembticas

42

Greg A Caldwell, OD, FAAO
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PRINCIPAL NEW FINDING

The presence of herniations, at O mm Heg, suggests they were permanent in-vivo
obstructions in the ostia of CC, whether partial or complete. These are the only exits
from Schlemm’s canal. If enough of these 30 channels are fully or even partially
blocked, 10P MUST go up.

This study is the first to §
document the
existence of permanent
herniations into CC
ostia in POAG
Since resistances in
series are additive, it
could be that these
previously unreported g
permanent herniations,
which obstruct CC
ostia, represent an
additional source of
resistance, distal to the
trabecular meshwork,
in POAG.

44

+~The First and Only Device Approved by the FDA for the Measurement of:

Falck Medical Multi-Function Device ™

* Aqueous Outflow
* Ocular Perfusion Pressure
* |0P Variation

Ophthalmodynamometry

Central Retinal Artery Pressure

H RESULTS

Intraocular Pressure

» Ocular Perfusion Pressure
» Vascular Disease Risk Assessment

» Screen for Carotid Vascular Disease

Greg A Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
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Disease at the TM is responsible for elevated
IOP in glaucoma'?

POAG TM Stiffress

Tonometry

IOP RESULTS

+~Optical Applanation IOP Measurement
a~Compensates for Corneal Biomechanics
+~Serial Systolic and Diastolic IOP
+~Ocular Pulse Amplitude

. Disposable Prism Blocks Infection

Tonography

.~ Optical Aqueous Outflow Measurement
2 Intraocular Pressure

s

a~Verify Outflow Therapy Interventions

1o
s~Glaucoma Risk Determination ok

2 Glaucoma Management Tool
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Aqueous Humor Outflow, Tonography Early Detection and Allopathic Treatments

|IOP spikes are higher in an eye with impaired aqueous humor outflow Rabin Cone Conirast Test  ERG and VEP
When aqueous humor production increases

* The impaired outflow system cannot accommodate the increased aqueous volume

Impaired aqueous humor outflow is the primary cause of glaucoma

Eyes with untreated glaucoma have abnormal aqueous humor outflow

Therapy should be directed at improving the rate of aqueous humor outflow

Early Detection | B - oo st

Patients are expecting it
+~Diagnostic equipment keeps evolving

+~Rabin Cone Contrast Test

+~Genetic Testing

+~Dark Adaptation

o~ Preferential Hyperacuity Perimetry (PHP)
+~ERG/VEP testing

Ninja Nerd Science
YouTube

Greg A Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell 9
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AREDS/AREDS2 Frequently Asked Questions

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

Puh‘f.’.}cd ) A e S s CFHand ARMS2

Question

ITeatment response to antioxidants
and sed o1

Would you recommend AREDS 2
or a supplement high dose Zinc?
A. Yes
B. No

Ocular Structure and Visual Function

FRIDAY DECEMBER 9

Mioznandral Scissors
I (¢ a~Structure precedes functional damage beals paper
10:30AM - 6:008M

< Function precedes structural damage

«Both damage visible simultaneously

Greg A Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell 10
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Value of Function plus Structure Color vision
> Early Detection: Function precedes
structure in many conditions,

highlighting problems before : / < Kollners rule:
structural damage occurs

Progression: Functional tests plays a Function Structure
critical role in detecting sub-clinical
progression

> Improvement: Structural tests
demonstrate stability; only functional
tests can demonstrate improvement

Color Vision as a Biomarker of Disease

- Loss of color vision is a major complaint in

rapidly changing disorders

Rabin Cone Contrast Test

Sensitive color contrasts testing
*There is difference between traditional color vision tests

- Color vison is also a biomarker of slow +~Rabin Cone Contrast Test can be used for early detection:
1

progressing diseases even though patients are

A * Age related macular degeneration
unaware of color vision change

* Diabetic retinopathy
* Glaucoma
* Retinal disease

Rabin Conteor T Cone Contrast Test Results

~Based in science
* Co-dev between Innova Systems and US
Air For

«~Combines Cone Isolation technology
and Contrast Sensitivity
«~Color vision technology sensitive
enough to detect subtle changes from
disease
- Threshold test, similar to visual field
* But just faster...
* CPT 92283-$57 national average

Greg A Caldwell, OD, FAAO

Greg@optometricedu.com 814-931-

2030 cell 11
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0

Longitudinal Study of Visual Function in Dry
Age-Related Macular Degeneration at 12
Months

» Rabin Cone Contrast Testing can detect progression in dry AMD within
a 12 months.

* These functional markers may be useful end points in future clinical

trials that assess the effect of potential treatments for AMD.

'ﬂ Duke University
A

(RY2)

Ty

FPitess
]
Thea

Ophthalmol Retina. 2019 August : 3(8): 637-648. doi:10.1016/j.0ret.2019.03.010

68

Case: Diabetes Exa r Diagnosis? Courtesy of Pinakin Davey OD, PhD

+ 49YO Asian male, What about now?
+ HO DM type 2, 10 years “recently” not compliant with meds °
* HOHTN x10 years

* Restarted mefRakient ied hahous change in vigion that hereturned————
+ Blood pressure today 168/96 for 1 Month follow-up viit G —

Diabetic Eye Exam Standard of Care

Based on RCCT, RTC in 1 month for OCT

70

Where is the macula?

Greg A Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
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Case: Diabetes Exam- What’s Your Diagnosis?

/o Indian male
Diabetes
ou

 NS1+ Cataracts OU

What about nhow?

Case courtesy of Becky Verna, OD

Rabin Cone Contrast Test

Completes the comprehensive exam

Early detection

Progression

Can see improvements with your treatments

Nutritional therapies indeed play a role in management of AMD, diabetes,
and glaucoma

How large is the macula?

12
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Healthy choriocapillaris, Bruch’s, RPE, and Photoreceptors

Early Onset Pathogenesis

Drusen small or | e not makers for e stage AMD
cess

A across Bruch’s membrane

occur to dark adaptation

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

Finally, visibly evident drusen on fundus evaluation AMD is a Disease Process that Starts Below the Surface

L 58

Greg A Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell
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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 nall drusen, 3 microns

) No AMD pigmentary abnormalities
* Early AMD

) Medium dru > 63 - <125 microns

raphic atrophy Bromity Dress - Novee worn
30

dal neovascularization (CNV)

Applying a Familiar Standard of Care:
Two Multifactorial Diseases

Glaucoma AMD

Drusen

- ﬂ‘ Dark Adaptation
—

—

Structure . :t:‘;‘:r‘wm

—
—

Function . i Visual Field

Testing
nd Lifestyle (S

Macular Pigment Optical

Contrast Sensitivity.

This Means We Now Have an £ar/y Symptom
We Can Use to Help Diagnose AMD

No AMD
Night vision impacted in early AMD: 30+ studies

AMD patients often give up driving at night
Night vision is impaired before day vision

Typically ECP’s chalk this complaint up to
cataracts
Subclinical to Early AMD

S Ask Every Patient Over 50
About Their Night Vision

Impaired night vision

Greg A Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell
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AMD is a Disease Process that Starts Below the Surface

)“‘,t, | |
) ;g.‘,}')wﬁzf..l

Dark Adaptation in AMD

Function Test

+~Measures how long to recover from bright light to darkness

* Rod intercept line (RI) time

+~Functional test that can help overcome the challenges in diagnosing AMD
+~Alabama Study on Early Are-Related Degeneration (ALSTAR)

* Able to detect subclinical 3 years before clinically visible
* 325 adults without clinically detectable AMD

+~Rod deterioration happens in earliest stages of AMD

* Earlier defection before visual acuity

+~Dark Adaptation 92284

* Sensitivity 90.6%
* Specificity 90.5%

Preferential Hyperacuity
Perimetry (PHP)

14
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At-risk Patients May Convert to Wet AMD
at Any Point Between Follow-up Visits

Saturday, February 18, 2023

Notal Vision - ForeseeHome® product overview

Uses Preferential
Hyperacuity
Perimetry (PHP)

Medicare
covered

[ ]

Visit Visit
T dnb o
Conwverts
between

office visits

Pravensable Visies Loss
Saneg Lass

Readjusting our point of view to preventable vision loss

,a O amesage, thas diagrasd af
U iy v oo vakin

(TATT 149 ot

88

Once pathology is suspected, the area is
bracketed to localize and quantify pathology

When a patient clicks on the
“pathological distortlon,”

the algorithm will present Optic disk
stimull of various magnitudes <

over the location to determine

the size and shape

Macula

Pathology

Greg A Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
2030 cell

89

(o

Trend Score

&

6/23/17

1/3/18

20/60 OD and asymptomatic

E

15
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Question

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

A. No —they were testing the efficacy of AREDS2
B. Yes—-10%
C. Yes--50%
D. Yes—90%

Optometric

Conc<tiltz

92

Nutritional supplements

*  Sub-clinical/sub-structural or early disease T reatment fo r AM D

~ Despite co
*  Intermediate — advance disease
No controversy

* AREDS 1

r recommended

Recommended for intermediate and advanced AMD, study protocol
* The Practical Guide for the Treatment of AMD - 3 primary options
nd vitamins

cular supplement in subclinical and early AMD. Carotenoid and anti
nd AMD that is progress

\/B ulneraole to Oxidation
()

L ]
Vitamin C

Lutein

P INTN Lycopene

96
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Will taking the AREDS or AREDS2 supplements prevent AMD?

supplements cannot prevent AMD, However, the AREDS/AREDS2 supplements may delay
progression of intermediate to advanced AMD and may help you keep your vision Jonger. The participants
AREDS trisl have now been followed for more than 10 years, and the benehts 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 multivitaming along with the AREDS formulation. In AREDS2, almost nine of ten participants
took multivitamine

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,
No AMD pigmentary abnormalities
* Early AMD
I Medium drusen, > 63 — <125 microns
No AMD pigmentary changes
* Intermediate AMD
o7 1 large drusen, > 125 microns
1 Any AMD pigmentary changes
* Advanced AMD -
Any geographic atrophy :r:-v-lv Dress - Nover worn
11 Choroidal neovascularization (CNV)

ampansc Raport

w0 (0

16
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Carotenoid Paradox

+~It dawned on me during a lecture what we are actually doing
+.~We are measuring carotenoids to measure the level of the patient’s overall
antioxidant status

+~We should be providing Antioxidant Replacement Therapy!

+.~We measure carotenoids to identify those low in carotenoids. This biomarker
identifies those people who's antioxidant status needs help

+~ We should recommend a comprehensive Antioxidant Replacement approach

100

Carotenoids and Polyphenols

102

Greg A Caldwell, OD, FAAO
Greg@optometricedu.com 814-931-
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Mealn Becefits of Polyphenols and Caratenoids in Age-Relsted Eye
Disaasas

Treating Half the Retina?

101

103

Retinal nutraceuticals
share a common thread....

ORI Luteln (3 Tptetaial

[LXT zereeren |

Thank you, Dr. Chris Putnam.,

17
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-OH

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

-OH group is found on all of them and it’s what makes them such a fantastic
antioxidant

Retinal nutraceuticals
share a common thread....

104

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.

xidative medic d la ty
Protective effects of blueberry anthocyanins against H,0,-induced oxidative injuries in human
retinal pigment epithel
J Agricultart pod € ¥
Protective effect of anthocyanins and xanthophylls on UVB-induced damage in retinal pigment
epithelial cells.
Fo wd Function (2016) 7(2);1067
Effects of blueberry anthocyanins on retinal oxidative stress and inflammation in diabetes
through Nrf2/HO-1 signalin,

v wnalogy

Identification of anthocyanins in the liver, eye and brain of blueberry-fed pigs
) Agric Food Chem (200 12

106

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.

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

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 diseases.

lecu 213 (20

Toxic effects of A2E in human ARPE-19 cells were prevented by resveratrol: A potential
nutritional bioactive for age-related macular degeneration treatment.

108

Greg A Caldwell, OD, FAAO
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Polyphenols
Flavonoids
Quercetin
Quercetin inhibits choroidal and retinal angiogenesis in vitro.

Thank you, Dr. Chris Putnam,

Singlet oxygen quenching-and chain-breaking antioxidant-properties of a quercetin dimer able
to prevent AMD.

I 43

Quercetin and cyanidin-3-glucoside protect against photooxidation and photodegradation of
AZ2E in RPE cells.

Experimental eye research 160 (2017} 45-55

uroprotective effects of quercetin in diabetic rat retina.
194

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

1 Func f 1

105

Polyphenols
Non-Flavonoids
Curcumin

Thank you, Dr. Chris Putnam,

Therapeutic potential of curcumin in major retinal pathologies.
Int ¢ 119) 39.3:725-734

ctor: An important molecular target of curcumin.
119) §9.2:299.

and distribution of curcumin in vitro and in vivo.

Curcumin acts to regress macular drusen volume in AMD.

! C Vis S 0) 61.7:1036-1036,

Curcumin-Based Treatment for Macular Edema from Uncommon Etiologies: Efficacy and Safety
Assessment.

107

Measuring Macular Pigment

Retina macula biopsy
aClinical Imaging
* Subjective
ZeaVision MPSII
Guardion Mapcat SF

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

18
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Lutein and Zeaxanthin are Needed but are not Enough

Imaging lutein and zeaxanthin in the human retina with
focal Raman mi

110

Biomarker

. Test that has meaning

2~ 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

112

Measuring Carotenoid Leves

s Biophotonic Scanner
* Measures carotenoids

* Based on an optical method known as
Resonant Raman Spectroscopy (RSS)

7 Used for many years in research laboratories
*Skin RRS measurements

r Noninvasive
r Objec

r Reliable methods to assess carotenoid levels
Ocular

Systemic

114

Greg A Caldwell, OD, FAAO
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Chronic and Low-Grade Inflammation
Does the crime fit the punishment?

111

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
2~ A value that we can guide therapy around
* HbAlc
* C-Reactive Protein
* Plasma Homocysteine
* Vitamin D (25-HydroxyD)
* Omega 3 index
* Carotenoid

113

s~Biomarker of health for J
diet and lifestyle Sheraoon ponmmn Maclic S sad Serem
*Yale University T i o e B e e
Phospholipid bi-layer
Carotenoids, flavonoids,
and polyphenols

115

19
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Carotenoid Levels

m) National Institutes of Health

Quick Test
(approx. 30 sec)

I Portable
I Cost Effective
I Remeasure in 60 days

Reassurance to you and patient

116

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

\fldle CANCER
Susan T. Mayne**, Brenda Cartmel, Stephanie Scarmo®, Lisa Jahns®, Igor V, Ermakov*, ENTER
Werner Gellermann

effectively serve 25 a3 Imeprated tiomarker
lack of scrakin ack of adipenity. Theas,
and an cbjects

and pabdic health purposes

*Arch Biochem Biophys. PMC 2014 Nov 15.

118

better
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Raman Spectroscopy

117

An Evening with Dr. Paul Bernstein

Measurement of Macular Pigment High Performance Liquid

Chronography
* HPLC

« Paychophysical

Hi

* Image Based

119

An Evening with Dr. Paul Bernstein

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

.
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Ocular Disease - Interpretation and Saturday, February 18, 2023
Utilization of New and Old Technologies
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An Evening with Dr. Paul Bernstein .M‘\/B';!,L[jgffdglﬁ to Oxidation
: Lutein 2 ViamnC @ b’ b
The Moran AMD Genetic Testing Assessment Study. g L8
The Magenta Study y AN Lycopene b3
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53-year-old man

Family history of AMD
* Dad with 43 injections for AMD
Pre-diabetic with borderline HbAlc
+~Vision 20/20 OU
DFE- retina clear
OCT normal
Passes dark adaptation
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Supplement Facts _ 53-yea r-old man

ooy

OTHER INGREDIENTS.

CONTAIKS: 7k farcheuton, sarciroes, mnchm]
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Disease at the TM is responsible for elevated
IOP in glaucoma'-?
Healthy TM POAG TM Stiffness
Normal IOP Elevated IOP
- o~ M, £> 5 o PERSPECTIVES ON GLAUCOMA

X ) S A i Antioxidants enhance ocular
¥ Cellular Damage 2 . .
DT : \ : perfusion in Open Angle Glaucoma

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

Glaucoma

“In agreement with previous findings, our results indicate that the supplementation of certain

antioxidant ncrease blood supply to the orbit hin retinal capillary owing 4
e tration,” the authors wrote. “Our data suggest g o

ascular resistance over a longer period of time than previou nvestigated.”
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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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Overlay of the RNFL and GCC ESSULLIE g
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EPA/DHA

Who Here Prescribe Fatty Acids?

EPA/DHA
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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
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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%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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Lutein 2 Vitamin C @
PNITINSTN Lycopene

Omega Quant
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Omega Quant
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Thank You! Questions?

Ocular Disease
Interpretation and Utilization of
New and Old Technologies

Greg Caldwell, OD, FAAO
Pittsburgh Primary Eye Care Conference
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