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Carotenoids MPOD basics
MPOD and AMD
Glaucoma and MPOD
MPOD and sleep, stress Carotenoids- Xanthophylls
Adults and Children and MPOD i

Sports vision and MPOD the Basics

Cognition and MPOD

Diabetes, RP and carotenoids and MPOD

Carotenoids Carotenoids in retina-Xanthophylls
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Macular Xanthophylls

Around 5o carotenoids consumed
Around 20 or so see in serum

Two that are obtained in diet make it to all over the body (Lutein
and zeaxanthin)

RPEG65 converts lutein to meso-zeaxanthin in retina

Carotenoid ratios L:Z:M
US Diet
Blood:
Whole retina:
Fovea:

Carotenoids food sources

Foods Serving Size  Lutein + Zeaxanthin Content {mg)
Spinach, frozen (cooked) 1cup 298
Kale, frozen (cooked) 1 cup 256
Swiss chard (cooked) 1cup 110
Collard greens, frozen (cooked) 1cup 89
Summer squash (cooked) 1cup 40
Peas, frozen (cooked) 1cup 38
Brussel sprouts, frozen (cooked) 1 cup 24
Broccoli, frozen (cooked) 1cup 20
Edamame, frozen 1cup 16
Sweet yellow corn (boiled) 1 cup 15
Asparagus (boiled) 0.5 cup 07
Avocado, raw 1 medium-size 04
Egg yolk, raw 1large 02

Meso-zeaxanthin is not found in common food : in shrimp shells, turtle fat, and fish skin

Lem, DW.; Gierhar,D.L.; Davey, P.G. A Systemaiic of Carotenoids in the Management

0rg/10.3390/n13072441

of Diabetic Retinopaiy. Nutrients 2021, 13, 2441. i
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Imaging lutein and zeaxanthin in the human retina with
confocal resonance Raman microscopy

Bining L3, Evan W. George Gregory T. Rognon”, Aruna Gorusupudi, Arunkumas Ranganathan, fu-Yen Chang’,
Linga ShF, Joanne 1. Fredorick”, and Paul 5. Bernstain®"

* Mainly accumulates in the IPL, OPL, * Distributed more diffusely across the

and ONL at the center of the human retina at a much lower concentration

foveal pit relative to zeaxanthin

Concentrates highly in Fovea centralis + Evenly and low concentration across
macula

+ Fovea highrisk of Lightinduced -
gl - §

—
Take home “the current AREDS2"” formula’s
10 mg of lutein and 2 mg of zeaxanthin may

not be enough and greater amounts may be
needed. ¥
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Why is Zeaxanthin the Most Concentrated
Xanthophyll in the Central Fovea?

Justyna Widomska 1, John Paul SanGiovanni :* and Witold K. Subczynski

Very potent antioxidant-particularly in region
of high oxygen tension and metabolism
compared to lutein

Zeaxanthin structure more stable in the lipid
bilayer membranes

Zeaxanthin is less predisposed to destruction
than lutein when counteracting oxygen
singlets

[P ———

10

ASTXANTHN
€40 carotencid, wth 10 times hgher free radical
nbitory sctve ™

Review

“Therapeutic uses of natural astaxanthin: An evidence-based review

focused on human clinical trials”
Andrea Donoso”, Javiera Gonzdlez-Durin’, Andrés Agurto Mufioz”, Pablo A. Gonzalez”,

Cristian Agurto-Muioz
eharmasslegienl Researeh 166 CAZ) E7)
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Carotenoids influence visual function

Optical mechanisms
Glare Disability,

Color Contrast \Q

Visual Range

Macula pigment optical density- A
Contrast Sensitivity b. k
* Biological mechanisms : B > lomarker

Glare Recovery

13

MPOD is a Biomarker Clinical devices
Cognitive QUANTIFEYE- ZEAVISION MAPCATSF- GUARDION HEALTH
AMD function
Sub-optimal
MPOD
Diabetes
s e -I
Cioees performance
strain ey
Stress levels
PG Davey et al, Differences in macular pigment optical density across
ethnicities: A comparative study Ther Advances in Ophthalmol 2020
15 16

QuantifEye® MPS Il Instrument

Measurement of Macular Pigment Optical Density

(simple efficient, 2 -3 minute test)

Heterochromatic flicker ‘ Left Peripheral

L. eft Peripheral
Photometry- princpl Fhie s nanee

\
Macular pigment absorbs blue .
light (not green light)
More macular pigment = longer % C 2
time you see flicker —_— —  — W -
' _-- L e —eeci—
o A =
Results are quantified via software _L
17 18



Things | wanted to know about measuring

MPOD

Is it easy? Yes How long does it take?
Do | need to perform in both 2 minutes for
eyes? Domin&it¥ye?

NO

Any eye
Is it reproducible?
Can it measure changes?

Correlation between eyes?
Is it repeatable? Excellent

Yes
Yes

Davey PG et al., Clin Ophthalmol. 2016 Aug 29;10:1671-8. doi: 10.2147

19

Macular pigment reflectometry

[ - =

PROCEEDINGS OF SPIE
B

-

Provide quicker measurements-Objective

Provide undilated measurements of MPOD

Provide measures of Lutein and Zeaxanthin
. Provide lens density measures

Provide measures in eyes with pathology

W e

Macular pigment Reflectometry work from Davey Lab

21
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Wioeo Artcls
Measurement of Carotenoids in Perifovea using the Macular Pigment
Reflectometer

L Gierhart’, Pinakin Gunvent Davey'

MBCLIRN DIGTAN rETAEICMEY. NS18TOENFOMAE Mk POOMSTSN. WIS, ZSXANIN, T8, MACLISr dBGSNE/ATN. MACAT BIgMent
aptical density

Dete Publisnad: 11262020

5. 4 Spors. F., Gierhart, DL . Davay. P.G. Measuremani of Carotanaids In Ferftaves using the Macular Figment
. . VIS, EXp. ), #60429. 00:10.3791/60429 (2020).
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Research devices not available clinically

nutrients e

Article

Macular Pigment Reflectometry: Developing Clinical Protocols,
Comparison with Heterochromatic Flicker Photometry and
Individual Carotenoid Levels

Pinakin Gunvant Davey ', Richard B. Rosen * and Dennis L. Gierhart *
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Other devices

Autofluorescence techniques
Raman Spectroscopy
Dual Wavelength Autofluorescence technique

24


https://www.ncbi.nlm.nih.gov/pubmed/27621586

AMD classification, hypothesis and more

25
AMD
Dry or non exudative Wet or exudative

Chronic

visual acuity remains
unchanged for long,
some degree vn loss,
may progress to severe
blindness

10-15% of AMD
Vision dramatically reduced

Advanced AMD
Geographic Atrophy
Or choroidal neovascular growth

AMD a journey

29

30

26
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Chronic disease- AMD

AMD in USA 3-3.5 million 2020

196 million worldwide 2020; 288 million 2040

AMD # 1 cause of legal blindness in the developed world.
7.1% of individuals over the age 75 years have late stage AMD

Classification and pathogenesis

Although neat to classify as dry and wet

There is overlap of pathogenesis

The end stage of dry AMD continues into wet AMD

So important to understand that wet AMD pathogenesis
continues in the background of dry AMD

Neovascular AMD-Anti VEGF

Dry AMD- Vitamins

Blue light
damage
Less likely Blue light
to wear catalyzes
protection ?rusen
~ ormation
Don't take
vitamin
supplements ) g
IS
)
vi -
A%y \& A
Resctv datvpacd 4314, ¥ ce
eactive oxidative species damage \ i
A '%’
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Dry- AMD
Poll 1
PATHOGENESIS NATURAL PROTECTION . . o
When do you prescribe carotenoid vitamin supplement to individuals
Exact pathogenesis unknown Antioxidants present in eye risk of AMD?
Oxidative damage due to higher Vitamin C
oxygen levels and reactive oxidation Zeaxanthin Natural A) First sign of drusen formation
species (ROS) Meso-zeaxanthin E‘"E”’f B) Early AMD
Blue light Leutin “gU:t C) Intermediate AMD
Lifetime light exposure D) Advanced AMD
Pupils become smaller with age E) Never Patients just don’t take them regularly enough.

Yellowing of lens cuts of blue

31

Lutein 4+ Zeaxanthin and Omega-3 Fatty .
Acids for Age-Related Macular Degeneration Population of AREDS-2
The Age-Related Eye Disease Study 2 (AREDS2)
Randomized Clinical Trial

Extremely educated
No true placebo- patients got AREDS formula Well nourished population

Addition of lutein (10 mg)+zeaxanthin (2mg)+ EPA (650 mg) +
DHA (350 mg) did not further reduce the risk of progression to
Advanced AMD

More lung cancer was noticed in B-carotene group compared
to no B-carotene

33 34

Management of Dry-AMD... current
practice

Sub-group analysis

Favors | Favors
Traatment | Contro PValus

Treatment Main Effect

Lower MPOD is now accepted as a

modifiable risk factor to AMD

Specially lutein and zeaxanthin was most
beneficial when the individuals were taking it
had lowest level to begin with

35
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AMD classification system AMD Simplified Severity Scale- AREDS 18

Table | Clinical classification of AMD ased on phenotype
characeeristics

Fighl By

Early AMD

38

AMD risk calculator |G-

Measurements performed for AMD

Risk Calculation

Caluie fisk [

Genatype Information (i Available)

39

1) Snellen Acuity (circa 1865) -archaic-Remains stable
)AmslerGrld (circa 1895) — archaic-Insensitive
Maybe works but definitely makes us feel better

41 42



Do we always see thickness abnormalities?

GOW[TGE Mo Thchness Wi Cibn 69303 00 @[50 Madim Thicknevs  Macar Sbe WHTIY weloes

Functional vision is affected in Early AMD

s N u s
Glare

Disability

Contrast
(CSF)

Color vision

45

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

Ophthalmolagy Ratina 2019;

47
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Bad tests bad data

1) Snellen Acuity (circa 1865) -archaic
2) Amsler Grid (circa 1895) — archaic
Maybe works but definitely makes us feel better

44

How do you monitor treatment?

Baseline fundus photos then OCT ... then ... do all over in 6 months?

So you have measured structural damage...what about the function?

Contrast sensitivity changes
Color contrast changes
Dark adaptation changes
Visual field changes
Electrodiagnostics

Visual function changes
observed in AMD

46

Contrast sensitivity testing
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Distance or near contrast CSV-1000

Mars contrast testing

CHVOS
Disadvantage: Produces only one number peak
contrast sensitivity...
Cannot asses' various spatial frequencies
e Varying spatial frequencies and contras
e Without and with glare
Contrast sensitivity work from Davey Lab

What tests do we perform? Dietary Nutrient Intake and Progression to
Late Age-Related Macular Degeneration in
Visual acuity- Stable the Age-Related Eye Disease Studies 1 and 2

OCT- can see the changes but how does that relate to vision
and function? B
OCT-Angiography — Research

iby Y. Chew, MD)

Do we perform contrast sensitivity???
No

What do we give "“vitamins"...

Do we always know if its helping?

Do we quantify its benefits?

Ophthalmology 2021;128:425-442

51 52

AREDS+AREDSZ
A Late

06 07 08 09 1 11 12 13 14 15

WE 0005 WM s0015 505 >05
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ﬂ antioxidants

Systematic Review
A Systematic Review of Carotenoids in the Management of
Age-Related Macular Degeneration

Dirake W, Lem ', Pinakin Guavant Davey ", Dennis L Gierhart * and Richard B, Rosen *

There is robust evidence all stages of
AMD are helped by carotenoid vitamin

therapy
(O8I 0|
e
i
it
‘doi.org/10.3300/ antiox]1 0081255
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CLINICAL TRIALS

- -
Clinical Trial of Lutein in Patients With 22V EPRESS

Retinitis Pigmentosa Receiving Vitamin A

Randomized controlled trial

Patients received 12 mg of lutein or a control

tablet daily.

All were given 15 000 |U/d of vitamin A palmitate.
12 mg/d of lutein to slow visual field
loss among nonsmoking adults with
retinitis pigmentosa taking vitamin- A

Arch Ophthalmol. 2010;128(4):403-411
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| entifcation

Sereening

Eligibility

Included

(

59

Management of your patient with AMD

Dosage does matter

A good vitamin carotenoid
supplement that you can trust.
Ingredients certified

NSF certification

Measure MPOD

Provide a real recommendation
Assess change in MPOD 3
months and 6 months period.

56

What can we different than AREDS?

TESTING MANAGEMENT

More amounts of carotenoids
Omega- 3
Measure baseline MPOD

Check Functional vision tests
. -

Measure MPOD
Measure functional tests

[0

Show me the data

58

Summary of various RCTs in AMD

Increase in serum levels

Increase in MPOD

Enhanced central retinal functions mfERG
Slight benefits to BCVA

Contrast improvements

Glare improvements

Mesopic vision improvements

Risk reduction to progression

60
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What can we do different than AREDS? NEI Announces AREDS AMD Scale

9-Step Severity Scale

TESTING MANAGEMENT
Patients increasing 2 step within first
Measure MPOD More amounts of carotenoids 2 years of the study had a
Measure functional tests Omega-3 significantly greater risk of
Contrast sensitivity Enhances carotenoid absorption progressing to late AMD five years
Color Contrast Measure baseline MPOD later
Glare function Check it every 3 months Likelihood even greater for those

Monitor compliance
Monitor uptake

Check Functional vision tests
Monitor improvement

who increased at least 3 steps

2 and 3 step increases were also

associated with a higher chance of

vision loss five years later
; o

61 62

Poll 2

Do you think there is a role for adjunctive therapy with nutrition in glaucoma?
A) Possibly

B) Yes

C) Probably no

D) Definitely NO

E) Open minded

Glaucoma and Carotenoids

of
e Nutrients 2021

Glaucoma an epidemic Macular Pigment and glaucoma
Glaucoma in USA 2.7 million; 50% undiagnosed We know the advantages of multivitamins and AMD
Glaucoma suspects 4 times more than glaucoma Prevents oxidative damage
64.3 million worldwide; 76 million by 2020; 111.8 by 2040 Quenches any free radical

Prevents photoreceptor death
Absorbs stray light

Oxidative damage can also occur in glaucoma
Both Anterior and posterior segment

65 66
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Where is the evidence?

Aqueous humor has lot of vitamin-C

Macular pigment optical density can be lower in glaucoma
patients than individuals without glaucoma

67

=0

Macular Pij
Glaucoma: The

ment and Visual Function ix ients With
iar Pigment Study

Comparison of Macular Pigment Optical Density
in Glaucoma Patients and Healthy Subjects — A
Prospective Diagnostic Study

69

02 i:\eideiee

OKR Visual Acuity measurement. Visual acuity was measured by immobilizing the mouse head and restraining the
mouse with a home-made OKR device. Aninfrared camera was used to monitor and record pupil movement and videos
were analyzed with the Tracker video analysis and modeling tool. A 34.3 cm-diameter grating drum rotated around the
mouse illuminated with a 200 Ix-white light. The grating frequency was decreased using the stair case method until eye

71

68

Evidence of lower macular pigment optical density
in chronic onen anale alaucoma

Macular pigment is associated with glare-affected
, visual function and central visual field loss
¢ in glaucoma
1

We Fong Siah,' Colm O'Brien,? James J Loughman®*

i | ——

Lower Macular Pigment Optical Density in
Foveal-Involved Glaucoma _—

Zeaxanthin and Retinal Ganglion Cell

8/29/2022

72

Fundamental issue mouse retina cannot accumulate

06
B o3, o
Soa

S0z

3

Baseline 3days 7 days

2 L of 5 pglL zeaxanthin in DMSO was injected intravitreally to mice. Visual acuity was
assessed before the injection and 3 and 7 days after the injection in a device that
measures optokinetic reflex (OKR). Y-axis indicates the OKR spatial frequency thresholds
of the mouse eyes. N = 4

12
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Result

A M sascine B3 days
Zeaxanthinimproves isual 05
* acuityn mice. . of 5 gl B
L 0.4 —_ zeaxanthinin DMSOor 2 il of Soa * .
H T M saseine DVSGwos njected inravireally H I b
= tomice. Visual acuity was = 0.3
> 3 days 5
gos Y assessed before and 3 days after 5 . T
- T the injecti a device that 0 0.2
R messuresoptokinetic reflex E
. (KR ¥ heoR 2os
2 spatil
g0t thern p< S0 oNsa 0.5 5 50
& g vy O houed wso o5 5 so
0o o Bortertottest FrP——

DMSO Zeaxanthin
Ratio of 3 day VA to baseline

73 74

DMSO

B
W Sham 10P slgvation
3000
E -
§ 2000 -
i - M=
g 5 W7
g
JED BT ED EC
omso 0.5 5 50
Zeaxatn (vl

75 76

Summary MPOD and Glaucoma

Poll 3

nutrition in glaucoma?
A) Possibly

B)Yes

C) Probably no

Measure Macular pigment in glaucoma patients

Measure Ganglion Cell Complex/ Analysis

Recommend multivitamin intake with good amount of Lutein
and Zeaxanthin- Dosage matters!

Helps age-related diseases and may provide some benefits to
glaucoma.

D) Definitely No
E) Open minded

77

Dose response testing

i

3

o x *
32 T
4

£ T

Z1

]

H

>

DMSO 0.5 5 50

Zeaxathin (pg)

. *
= w0

5 T
£ w0

2 40

g - £
& 2 %

oMso 05 5 50 1
Zeaxathin (ug)

Do you think there is a role for adjunctive therapy with

13
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Poll 4

Carotenoid and vitamins have a role to play in screen
time related stress and fatigue

A)Agree

B) Possibly agree

C) Disagree

D) Definitely disagree

E) Don‘t know open to ideas

Screen time stress and cognitive

performance

ntation on brain-derived

Carotenoids and health ? e S E-

Carotenoids in macula improves vision and decreases ocular
fatigue- easy sell _— = |

. . oung adults given
_ " " " = Carotenoids
Six months of daily supplementation with at least 13 mg of Carotenoids’
Macular carotenoids significantly reduces serum IL-18, e and 6 Month
significantly increases serum Macular carotenoids , BDNF, MPOD, ENNATRRNSE N4
and AOC, and improves several parameters of cognitive ive function test batery

performance.

But not so straightforward....

Cortisol, stress ???

g R y, T exans

Supplementation with macular carotenoids m_/um/\ MoPL
reduces psychological stress, serum cortisol,
Nl Cronidsupplenenaon

4 g Visual Performance, Sleep Quality, and Adverse
Nicole Tressa Stringham « 2, Philip V. Holmes"?, James M. Stringham © 2 Physical Symptoms in Those with High Screen

e i — v Time Exposure
James M. Stringham -, Nicole . Stringham* and Kevin J. O'Brien

48 healthy young adults
Increased MPOD significantly improves visual performance and, in
turn,improves several undesirable physical outcomes associated with
excessive ST. The improvement in sleep quality was not directly
related to increases in MPOD, and may be due to systemic reduction
in oxidative stress and inflammation.

Nutitonel Newosclence 2012 voo 21 w04

83 84

Foods 2017,

14



Summary

Carotenoid supplementation has a real role in
decreasing stress and betterment.

Dose matters

Duration matters -6-12 months effects visible
Don't turn your computers on unless you
have taken your Lutein and Zeaxanthin

Don't be Lazy; take your LZ (Lutein and
Zeaxanthin)

D Lem and PG Davey Tackle Digital eye strain Opt Management article

Brain carotenoid profile in infants
and centenarians

Infant Brain (n=30) Centenarian Brain (n=48

wlutein

W zeaxanthin

W cryptoxanthin
1b-carotene
Iycopene

Vishwanathan et al, 2014 Johnson EJ et al. 2013

87
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Cognition and MPOD
Children and Adults

Correlation — Human retina and occipital cortex concentrations of
lutein and zeaxanthin.
have an amazingly strong correlation

n=11 r P value

£ Bivariate 0.784 0.004
&
5 Age & sex
g adiusted 0.834 0.010
§ h Age, Sex &
cognitive 0887 0.008
status
adjusted

MacularCaroe

Macular pigment carotenoids = Lutein (Meso-zeaxanthin) + Zeaxanthin in the retina

Vishwanathan R, SchalchW, Johnson € J.Nutr Neurosci. 2016;19(3):95-101

88

Hammond B

cognitive function

n =118 healthy older subjects in the Memphis,
Tennessee area

ages 76-85 y; equal numbers of men and
women, were assessed for serum lutein and
zeaxanthin, MP density, and various measures of
cognitive function.

MP was related to performance on a variety of

indexes designed to assess processing speed,
accuracy, and completion ability (P < 0.05).

90

AREDS Il carotenoid dosing (12 mg LZ) was evaluated in
community dwelling older adults 73.7 +/- 8.2 yrs. of age.
Participants receiving the active LZ dietary supplement had
statistically significant increases in MP (P<0.03)

Improvements in complex attention (p<o.02) and
cognitive flexibility domains (p < 0.04) relative to study
participants taking the placebo.

91
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Dietary carotenoids related to risk of incident Alzheimer dementia (AD)
and brain AD neuropathology: a community-based cohort of older
adults

Macular pigment optical density is positively
associated with academic performance among
preadolescent children

927 participants (No AD ) were followed up for 7 years- Rush Memory and Ageing project
AD neuropathy was assessed in 508 deceased participants

Results were controlled for Age, sex, education, cognitively stimulating activities, physical
activities, Apolipoprotein

Conclusions: Our findings support a beneficial role of total
carotenoid consumption, in particular lutein/zeaxanthin, on AD
incidence that may be related to the inhibition of brain A-amyloid
deposition and fibril formation

Am J Clin $113:200-208.

92 93

Renzi-Hammond LM et al, Effects of a Lutein and Zeaxanthin

“Children” and smart devices

Intervention on Cognitive Function: A Randomized, Double-Masked,
Placebo-Controlled Trial of Younger Healthy Adults, Nutrients

Daily supplementation with LZ in healthy 18-
30 yearold, resulted in significant P
improvements in
spatial memory (p<o.04),
reasoning ability (p<o.05)
and complex attention (p<o.04),
“above and beyond improvements due to
practice effects”.

Diabetes an endemic condition?

Diabetes 30.3 million diabetes or 84 million prediabetes in
USA
4.2 million adults had DR and 655,000 had vision-threatening

Diabetes DR.

97
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I
i

Diabetic eye disease

Retina takes a good 10-15 years of beating
Elevated blood glucose is the culprit
Metabolic control is a must

Furthermore, there is a big body of literature that MPOD is -
depleted in diabetics

Compromised transport
i cireulation

Can we do anything with nutritional supplements without e
changing A1c? e
AN b /

Inculin deficioncy | gmmp | Hyperglycomis | dm | Insulin esistance

98 99

nutrients The Diabetes Visual Function Supplement
Study (DiVFuSS)

The Diabetes Visual Function Supplement Study (DiVFuSS) was designed to test the effects
of a novel, multi-component nutritional supplement on visual function. Participants included
patients with both type 1 and type 2 diabetes.

A ystematic Review of Carotenoids in the Management of
Diabetic Retinopathy

Drake W. Lem (3, Dennis L Gierhart ? and Pinakin Gunvant Davey '

of DR, specifically in patients with type 2 or poorly managed type 1 diabetes. Meanwhile, early
interventional trials with dietary carotenoid supplementation show promise in improving their levels * British Journal of Oph

phthalmology
in serum and macular pigments concomitant with benefits in visual performance. These findings six-months CLINICAL STUDY RESULTS WITHDVS
provide a strong molecular basis and a line of evidence that suggests carotenoid vitamin therapy * placebo controlled ‘ o i, placebo-controlled study
may offer enhanced neuroprotective effects with therapeutic potential to function as an adjunct 5 femens

ated:
nutraceutical strategy for management of diabetic retinopathy i 21% improsementincolor vsion™*
L oy impr

. /7 19% .

O improvement in central and
Q 1256 mueeenennss

Nutriznts 2021, 13, 2441, hittps:/ / doo org/ 10,3300/ 13072441

100 101

Visual Performance Research

Billy Hammond PhD, Emily Bovier PhD, Lisa Renzi PhD, University of Georgia; Athens,
GA

A Double-Blind, Placebo-Controlled Study on The Effects of Lutein and
Zeaxanthin on Neural Processing Speed and Efficiency. (Published: PLOS One,
September, 2014)
N= 64 young adults aged 18-32 years.
3:arm study: 29 subjects took 20 mg of zeaxanthin (carotenoids), 25 subjects took the Eye
Promise Vizual EDGE PRO (26mg of 34mg of and 10
subjects took placebo, duration 4 months.
Purpose of the study: to determine whether improving MPOD via zeaxanthin (20 mg) or mixed
carotenoid (Eye Promise Vizual EDGE PRO) supplementation improved neural efficiency and
visual motor performance in young, healthy, adults
Summary: Subjects in the zeaxanthin and EyePromise vizual EDGE arms
experienced;
A 20% Increase in Macular Pigment Optical Density (MPOD)
A12% Improvement in Critical Flicker Fusion Threshold
A 10% Improvement in Visual Motor Reaction Time

Healthy eyes and Sports vision

102 103
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Night vision and Carotenoids

104

Table Al. Active Components of ScreenShield Pro.

Active Ingredients Amount per Serving

Zeaxanthin 14 mg

Lutein 7mg

Vitamin A 2500 IU

Vitamin C 60 mg

Vitamin D 1000 U

Vitamin E 601U

Vitamin B6 2mg
Folic Acid 400 meg

Vitamin B12 6 meg

Zine 15mg

Selenium 70 meg

Manganese 2mg

Fish Oil 150 mg

Coenzyme Q10 15mg

Bilberry 15mg

Berry Anthocyanin Extract 15mg

Alpha Lipoic Acid 10 mg

Mixed Tocopherols 6mg

106
Results

Improvements in contrast sensitivity with glare in both eyes
Monocularly tested glare recovery time improved 2.76 and
2.54 s, respectively, (p = 0.008 and p = 0.02),

decreased preferred luminance required to complete visual
tasks

Improvements in UFOV scores of divided attention (p < 0.001)
and improved composite crash risk score (p = 0.004) were seen
in the supplemented group.

The placebo group remained unchanged.

108
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Communication

Night Vision and Carotenoids (NVC): A Randomized Placebo
Controlled Clinical Trial on Effects of Carotenoid
Supplementation on Night Vision in Older Adults

Stuart Richer ">%, Steven Novil !, Taylor Gullett %, Avni Dervishi ?, Sherwin Nassiri , Co Duong *,
Robert Davis * and Pinakin Gunvant Davey **

Aim:

Can carotenoid improve night vision and comfort in
driving in individuals that complain of nighttime driving
issues?

105

Assessed for sigibility
(nas)

==]
= 1

Allocated

+ Recelved allocated intervention (n=3) + Recewved allocated intervention

« Did not receive allocated intervention (n=24)
= + Dud not recive supplement (n0)
Follow-up. l l

Lost 1o folow-up (150) Lot to follow-up (n20)

. 3 . 3
months, but complatad finai st months, but completed final visit
=1} (n=3)

Analyzed (n=3) Analyzed (n=28)
« Excluded from analysis (ns0) * Excluded from anabysis (n20)
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Optical Effects
(LZ in Retina)

Neural Effects
(LZ in Brain)

109
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Evaluating & | ing Macul
valuating & Increasing Macula Global summary
Pigment

Better Visual Quality

Better “Day and Night” Driving Vision
Better Blue Light Protection

Better Cognition

Better Sports Vision

Better Sleep and less stress

“Better Eye Exam and Better Care”
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Thank You!

112

Pinakin Davey OD, PhD, FAAO, FOWNS, FARVO

Professor & Director of Clinical research
Western University of Health Sciences
pdavey@westernu.edu
909-469-8473

It is tough to get perfect nutrition everyday.
Nutritional supplements can be a reliable way
of augmenting your diet.

Carotenoids are important for vision

Maybe even more for health than we
thought!

Measuring MPOD allows for a trackable
measure in various health and disease states-
compliance and bioavailability measure.

An ounce of prevention...
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