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Why Are Vitamins Important for my Eyes?
Let's Dive in:
* OcularSurface Disease
o TFOS
o LCD Supplement
o Omega Fatty Acid Supplement
Digital Eye Strain
Age Related Macular Degeneration
Diabetic Eye Disease
Cataracts
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Dry Eye Disease

Dry eye disease (DED) is a multifactorial disorder characterized by a loss of tear film
homeostasis that leads to a self-perpetuating cycle of tear film instability, tear
hyperosmolarity, and inflammatory events, resulting in ocular surface inflammation and
injury'*

The presence of inflammation in participants with DED is associated with increased

ocular Su rface Disease symptomology, including ocular surface irritation, worsening tear dysfunction, and disrupted

function of ocular components, including the meibomian glands®

Artificial tears remain the mainstay of DED treatment, but do not address the underlying
pathophysiology®®

» Nutritional supplementation could meet the patient need for a treatment beyond artificial
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Contact Lens Update
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surface diseases include vitamin A, By, C and D. Deficiency of vitamin A is the
most frequent form of malnutrition that contributes to ocular disease;

Of the minerals, the levels of selenium in tears have been found to be decreased
in a dry eye model.

And, one study reported a relationship between low levels of tear lactoferrin
and the development of dry eye disease.



TFOS Lifestyle Workshop Report

* Nutrition and the Ocular Surface Conclusions:
+ Good Nutrition is pivotal to good health
« Nutrition impacts ocular surface function
« Consider the available Evidence prior to providing ’ A <
4
Omega-3 fatty

IMPACT OF NUTRITION ON THE OCULAR
SURFACE

recommendations
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Lutein/Zeaxanthin, Curcumin, Vit D3 Formula (LCD)*!2

as pigm entsin the

Luteinand Zeaxanthin 40 g of miconized m arigold concentratet lossfrom age-related macular degeneration.>
damage and
caused
from turmeric
Curcuminoids implicated in such as g dryeye
providing 200 mg curcuminoids disease, and age-related macular degeneration.5*
« Invit axt
asaneuroprotector ofretina precursor cells. 56
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hich
o ;

B 15 meg of Vitamin D3 providing 6001V . e o )
poortear fim stability, and reduced tear volume; supplementation has been shown to
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Hyper Hydration Drink

Provides2-3 TIMES the impactof wateralone

Delivers hydration toyour bloodstream and cells more efficiently
and health.

Blend of vitamins, mineralsand anti-inflammatories

+ Green Tea extract, Turmeric, Taurine, Omega-3 (DHA from algae)
Vitami

* A,B3,B6,B12,C

Electrolytesto improve absorption

+ Calcium Lactate. Potassium Chloride, Malic Acid, Sodium
Chloride, Citric Acid Anhydrous

LCD improved DED symptoms, tear h asis and infl tion
inaninvivo model

Corneal histopathology changes

Healthy Tissue Control Dry Eye Model

» Inarat modelof DED induced by benzalkonium
chloride, LCD improved corneal morphology, tear
quantity and quality, and ocular surface health, as
demonstrated by:

« Improved tear production and tear film stability
* Reduced oxidative stress and inflammatory markers

i ; Lep 100 Lep 200,
« Increased production of tear proteins +LCD 100me/kg + mg/kg

V2O etal,Pharmac tcals Basel 202
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Two clinical trials have evaluated the safety and efficacy of LCD in

adult participants with DED

» Datain subjects from India (n=30 LCD; n=29 placebo) demonstrated that LCD significantly im proved
tear production, stability, and quality, and reduced inflammation and ocular surface damage in
patients with mild-to-moderate DED*

» Aprospective, randomized, double-blind, placebo-controlled study of the efficacy and safety of LCD
in Dry Eye Disease (DED) was conducted at four centers in the USA?

1 Completed study and

. . includedin analysis

Assessments

Tearvolume, TBUT,tear osmlarity ] st
05Discore, SHEED o, corneatfconjundtd saning i
nammtion AP ) aifeal tear e ‘
(primary end points, baseline to Day 56) I
Sotyondiinieloporatnysiessmentuphysica oum,ondAEs
1 1 —
Day 0 Day 14 Day 28 Day 56
Primary Efficacy Outcome: OSDI Total Score
0SDI Total Score Mo
[ Placebo
P<0.01
— P<0.001

> Improvement from baseline in total
0SDI score was significantly better
(lower scores) for subjects in the LCD
group versus the placebo group by
Day 14, which was maintained to
Days 28 and 56

P<0.05 —

Day0  Day1d  Day?8  Day56
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Primary Efficacy Outcome: Tear Volume

Tearvolume (Schirmer’s test): mean of both eyes

> The overallmean tear volume of both M Lco P<0.001

eyes was significantly better for the [l Placebo P<0.01 [

LCD group versus placebo at Day 28

and Day 56

+ TheLCD group also demonstrated
significantly better resultsin left and
right eyes at Day 28 (P<0.05 for each eye)
and Day 56 (P<0.001for each eye), and
additionally for the left eye at Day 14
(P<0.05)

Schirmer’s wetness
Both (mm)
5

@

Day0  Day14 Day28  Day56

Secondary Efficacy Outcome: TBUT

TBUT (mean of both eyes)

P<0.001
—

15
Mo P<0.05

> The LCD group had significant
H Placebo

improvement in mean TBUT values,

versusthe placebo group, in the left F 4
eye, right eye, and the mean of both £
eyesat Day 56 (P<0.001 for each) §
* AtDay 28 valuesfor the left eye and the 2
mean of both eyeswere also significantly 5
improved vsthe placebo group (P<0.05)
0

Day 0 Day 14 Day 28 Day 56
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Secondary Efficacy Outcome: SPEED Scores

» Forsubjectsin the LCD group,improvementin total SPEED score was significantly better versus the
placebo group by Day 14, and thisimprovement was maintained to Days 28 and 56

Scores for the frequency domain mirrored the pattern for total scores and scores for the severity
domain in the LCD group also decreased from baseline to Day 14 versus placebo; this improvement in
severity became significant at Day 28 and was maintained at Day 56

v

TotalScores Frequency Domain Severity Domain
= 0 0 <
P<0.05  pe.01  P<0.001 P05 peo.oor
— == s —

peogs  P<0001

‘SPEED Freausncy i
SPEED Severty

Owd | Duis | Dmid | Gwie Oaya | Gaga | Dwas | Omyse o

W0 [ Placebo

Oay0 | Dayis  Deyan Dmso

Secondary Efficacy Outcome: Tear Osmolarity

Tearosmolarity

> Tearosmolarity was significantly 350 | R
improved for the LCD group, versus the D ptacebo P<0.001
placebo group, at Day 56 for the overall 25 340
mean of both eyes BE
+ Osmolarity values specifically for the right 28 330
and left eyes also significantly decreased in 2 E a0g
the LCD group, versus placebo, at Day 56 =S
(P<0.001 for each eye) B84m0
300
Day 0 Day 56
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Secondary Efficacy Outcome: Corneal and Conjunctival Staining
W Lo
. - . 309 [ Placebo
» Mean cornealand conjunctival staining scores E 254 P<0.001
significantly decreased for the LCD group &= 20 —
from baseline to Day 56 versus placebo for the jﬂi 1.5
overall mean of both eyes & 1.04
« Stainingscores specifically for the right and left & 05
eyes also significantly decreased in the LCD o
group, versus placebo, at Day 56 (P<0.01 for aog MO pase
each eye) 25 P<0.001
S‘; 2.04
& 159
g& 1]
0.54
o4
Day 0 Day 56

Knowing the Osmolarity Score Helps Guide Effective Treatment and Optimize Vision

* Test result will show within 10 seconds
« Elevated readings of >300 mOsm/L indicates abnormal osmolarity!
« Inter-eye differences of >8 mOsm/L in dry eye disease is a hallmark of tear film instability?

Unstable Tear Film

oD 0s
325 295
Normal Osmolarity High O smolarity
Unlikely to cause 300 Increased risk of 320 Significant risk of 340 Highriskof  mOsm/L
refractive instability refractive instability refractive instability refractive instability

Increased loss of Tear Film Homeostasis

. A J0phtha bl 20 M1 STS 792758

18

20



Tear Osmolarity Matters Impact of High Osmolarity

Healthy Corneal Cells Damaged Corneal Cells

Destroys
epithelial
cells’™

Drives Toxic hyperosmolarity damages
. l’e‘f'ab‘fltr’is corneal cells and drives
instability5 refractive surprises“5

N A

NORMAL OSMOLARITY HIGH OSMOLARITY

Damages
corneal

« Increase in tear osmolarity is a central mechanism in the pathogenesis of (R

ocular surface damage'
*  When hyperosmolarity occurs, salt content can be elevated to toxic
levels—when left undiagnosed can adversely impact corneal health’! b RREVaeR hbes aepAn

21
Secondary Efficacy Outcome: Inflammatory Biomarker, MMP-9 Safety
) > There wereno clinically meaningful differences o | pcso
100 EPlacebo  p<o.c01 detected in blood safety values or resting vital signs (n=Sn(34 | (=)

» Therewasa significant difference in the £ 5. between the LCD and placebo groups sutecs mportingatint (10 (e (17
presence of MMP-9 between the LCDand 8 & > Two AEswerereported during the study: increased eneas ) )
placebo groups, from baseline to Day 56 in both H nasal bleeding in one subject in the LCD group and ::::"'!:“""""S 3(526)  1(L69) 4
eyes 3 increased blurred vision in one subject in the placebo

L= group. Tatalnumber of SAEs 0 o 0
+ Incidence of positive tests in the LCD group was = . aoousd
~67.4% (right eye) and —61.4% (left eye), but did © ) om0 + Thesubject who experienced nasal bleeding (3 instances Subjecs reporting serious ) ) o
not decrease for the placebo group (+6.7% and 100 P<0.001 prior todiscontinuation) reported a history of nasal e
48.7% for right and left eyes, respectively) . — bleeding triggered by vitamin D3 supplementation T . . )
H + Thesingleincidence of blurred vision was reported by reladAR
R oneplacebo group subject; this was considered mild in tecs ot s s o Lo
o severity and not related to the study ot
e > Nodrug treatments were used to intervene with Numberof deaths 0 0 0
= o either AE reported in this study and no serious AEs
Day0 Day 56 occurred.
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LCD significantly improved the signs and symptoms of DED and was
well-tolerated*?

» Once-daily LCD supplementation in adult subjects with DED significantly:
« improved the production, stability and quality of tears
* reduced ocular surface damage and inflammation
« improved subjects’ DED symptoms
» Both studies met their primary endpoints, with significant changes reported in some measures by 2
weeks

These studies highlight the potential of LCD nutritional support to improve patient experience of

DED symptoms and address the underlying loss of tear film h isand ocular inf

https://www.ajo.com/article/S0002-9394(18)30675-5/fulltext
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Fatty Acids — building blocks of cell membranes

H
HCL COOH
H Omega-3

aturated or not
n atoms or has

Typical American Diet Today: Severe Omega Imbalance

thy diet approaches a 1:1 ratio of
s to omega-6's

ealthy unsaturated
trans fatty acids
ull of processed foods
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Nutrition 101: Omega-3 & 6 Initials

Omega-3
Anti-Inflammatory

+ Alphalinolenic Acid (ALA)

Omega-6

Inflammatory

+ Linolenic Acid (LA)

Plants, Nuts o Vegetable Oils, Saturated Fats,
Fast Foods

* Eicosapentaenoic (EPA)
o Fish

* Docosahexaenoic (DHA)

* Gamma-Linolenic Acid (GLA)

Evening Primrose Oil, Borage Oil,
Black Currant Oil

o Fish + Arachidonic Acid (ARA)
Vegetable Qils, Saturated Fats,
Fast Foads

HO
* Gamma-linolenic acid
* Plant sources: evening primrose oil (EPO), borage oil,
and black currant seed oil.
* Most omega-6 fatty acids in the diet come from vegetable
oils in the form of linoleic acid (LA). The body converts
linoleic acid to GLA and then to arachidonic acid (AA).

+ Omega-3 fatty acids help reduce inflammation while omega-6
fatty acids promote inflammation.

* Many physicians blame this high rate of omega-6 to omega-3
fatty acids for the large number of inflammatory diseases in
the American population.

A healthy diet contains a balance of omega-3 and omega-6 H.C
fatty acids. £)

GLA

Gamma-finolenic Acd
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EPA & DHA

Eicosapentaenoic acid

Docosahexaenoic acid

Always together in nature- sometimes separated by pharma

Marine Sources - fish, including salmon, tuna, mackerel,
sardines, shellfish, herring, and algae

15-18% lower risk of total mortality comparing the top
omega-3 blood level quintiles to the bottom quintiles.
Strong inverse correlations were also generally observed
between EPA and DHA omega-3 levels and death from
cardiovascular disease.

Eicosapentaenoic Acid

EPA

DHA

Docosahexaencic Acid

Long-term Supplementation with n-6 and n-3 PUFAs
Improves Moderate-to-Severe Keratoconjunctivitis Sicca:
A Randomized Double-Blind Clinical Trial

— T e

MmP-9 Stat Sig P ualue - .24 58%

e

TeUT StatSig £=0.002 435
0sDI Stat g P=0.002. 17
Omega Index Stat Sig P=<0.00L 3%

s s remame e

Corneal Topography Notstugied

Surface Regulariy: NOT Stat Sig P=0.1
Surface Asymetry: Stat Sg ? = 0,005+

e
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Nutritional anterior seg support ....

Take homes:

.

[EPA and DHA ( marine based) as source of Omega 3's - not ALA

+ 2240 mg a day in the 3:1 EPA :DHA (TG biochemical form is clinically proven to
meet both signs and symptoms of dry eye

2240 mg a day is 37 cans of tuna a week- tough to get there with diet alone

+ Supplements should mimic nature whenever possible- look for rTG form Omega 3
i supplements as opposed to ethyl ester form

Avoid high levels of Vitamin E d alpha tocopherol preservative ( bleeding risk) or
enteric coatings

Consider more than just dry eye uses- recurrent styes, blepharitis, episcleritis, etc

SR
.

Omega 3 Blood Index level never reached the accepted therapeutic level
of 8% with this 1 gr ethyl ester form supplement (Lovaza) even after 5
years of study

No ophthalmology examination was performed- only review of records

Re-confirms previous studies which clearly demonstrate that the form and
dose of the omega 3 supplement matters when it comes to omega 3's for

ocular health — 1 gr of an ethyl ester form does not reduce the incidence of
dry eye disease
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Ancillary VITAL Study

23,523 participants — approx
2011-2017

Daily supplementatio:

marine w-3 f

Published JAM halmology, June 9, 2022

CCONCLUSIONS AND RELEVANCE In this randomized clinical trial, long:

with 1g per day of marine w-3 fatty acids for a median (range) of 5.3 (3.8-6.1) years did not
reduce the incidence of diagnosed DED or a combined end point of diagnosed DED or
incident severe DED symptoms. These results do not support recommending marine w-3
fatty acid supplementation to reduce the incidence of DED.

Digital Eye Strain
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tos~
Terminology

Digital environment - any technology requiring viewing of a
digital display for a cognitive task

Digital eye strain (the preferred terminology) —

the development or exacerbation of recurrent ocular
symptoms and/or signs, related specifically to digital device
screen viewing

Digital Eye Strain Management

— m

@

TEAR FILM DR EYE MANAGEMENT

MTIGATION
ASSESSMENT &
MITIGATION

ASSESSMENT &

G OCULOMOTOR MANAGEMENT

REFRACTION FULLY CORRECT

INEFFECTIVE

e

®-f]

MANAGEMENT FOR
DIGITAL EYE STRAIN
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Diagnosis tfos

Based on symptomology — frequency / severity

No criteria to link to digital device use + 1 symptom required

= high prevalence ®

Typical symptoms include burning, eye pain, headache, eye redness, photophobia,

tearing, repeated/frequent blinking, heavy eyelids, itching, blurred vision at distance

and near, double vision, eyestrain, and foreign body sensation

No gold standard; Rasch analysed:

+ Computer Vision Syndrome Questionnaire (CVS-Q) 16 symptoms; frequency and
severity (each on a 0-2 scale), multiplied together and summed for a total score
out of 36, with a cut off of 26 (sensitivity 75.0% and specificity 70.2%)

« Computer-Vision Symptom Scale (CVSS17) - 17 items exploring 15 different
symptoms, but with two to four response categories.

Recommendations from TFOS

Omega Fatty Acid Supplementation:

IMPAGT OF THE DIGITAL ENVIRONMENT
ON THE OCULAR SURFACE

Modulate systemic i Y P Y Whatis digital eye strain?
Reduce tear pro-inflammatory cytokine levels et ore
Symmptams ke ayd strin,

fyness, soreness

bilirred vision due o the

long-term use of digital
es.

Probiotics:
Limited evidence of effectiveness

eare. E
practi to have you e s
prescription and binocular
Vision checked

w Omega-3 fatty acid
s supplements can help
Increase contrast sensitivity in the macula improve symptoms. -

Anti-Oxidants:

of strong evidence to

No evidence of reductionin Digital Eye Strain X Fg(“ N“.:'a“ e
lensesare effective

i, AlexMunt tirs Plains, Michael Read, Rony R. Sayegh,
Sumeer Singh, Tor P. Utheim, Jennifer P.C raig, TFOS Lifestyle
the acular surface, The Ocular Surface, Volume 28, 2023, Pages 213.252,
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Creating Healthy Meibum: Presented to the

Cornea Society

Objective: To study the penetration of TG omega-3 into the meibomian glands after oral administration
(1680mg EPA/560mg DHA/ 10001U Vitamin D3)

Positive results for patients in 4 - 8 weeks 82% of patients showed EPA and DHA present in the

meibum at 8 weeks (compared to 0% at baseline)

12%
10% * 70% became completely asymptomatic
8% * 100% noted decrease in primary complaint
L + Improvement in TBUT was statistically significant
; + Al patients with corneal staining at baseline
) significantly improved
. oin omep3 mcrdoic + Patients with hyperosmolarity (308 mOsm/L)

el at baseline improved 25%

Tear Osmolarity & MMP-9 Change from Baseline

s
m
=
w
s
o

Baseline Wesk 12
B Omega3 Wriscehe

hange " "
from omarker aseline
Basaline 05)
= 28 o

(|
Omega-3
8 Placebo 20 13
p-value® 0.042 0.004 0.004 p-value* 0.024

* 68% reduction in MMP-3 Positivity
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Study Design & Subject Selection

Cuwn S

+ Randomized
Effect of Oral Re-esterified Omega-3 Nutritional i * Double-Masked
pplementation on Dry Eyes i * Placebo Controlled

Subjects

105 completed study

54 in treatment group (received 2
‘grams re-esterified Omega-3)
51in placebo group

A Age: 56.8 Years

Gender: 71.4% female

0SDI & TBUT Change from Baseline by Visit

. . ' .

Bamira ke waek 32

5) Weeke | Weekaz TBUT(o-105) | Bassiine | WeekG | Weskiz | Changsfrom
Baseiine Baseine
Omega3 32 n 15 a7 Omega3 478 664 825

Placebo 27 Placebo 461 555 581
p-value® 0126 0002
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Meta Analysis — Cornea 20

Eficacy of Omega.-3 Fatty Acid Supplementation for
Trosment of Oy e Dosys: A Rlet-Anaysis o
inical

Purpose: To assess whether omega-3 fatty acid (FA)
supplementation is more efficacious than placebo in @
amelioration of signs and symptoms of dry eye disease.

Conclusion: This meta-analysis provides evidence
3FA

improves dry eye symptoms and signs in patients

with dry eye disease. Therefore, our findings

Indicate that omega-3 FA supplementation may be

an effective treatment for dry eye disease.

o

Age Related Macular
Degeneration

45
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Corneal Staining, DEQ and OSDI

OXFORD 3CORE CLINICAL SCIENCE
B %8 o301

Control Growp Omega-3 Group

In conclusion, the results from this study demonstrated that oral ingestion of re-esterified
omega-3 supplement for 8 weeks significantly improved the signs and symptoms of
non-specific typical dry eye after uncomplicated cataract surgery. The beneficial

effects of rTG omega-3 might be related to decreased inflammation of the ocular surface
rather than increased secretion of tears. Dietary supplementation of re-esterified omega-3
could be added to postoperative management after cataract surgery to improve
postsurgical dry eye syndrome.

Omega-3s and Maintaining Macular Health (2008)

ARCIILN 12

LZRAINTIRAR Y AT
Dietary Omega-3 Fatty Acid and Fish Intake
in the Primary Prevention of Age-Related
Macular Degeneration

e, Atigh of age-related

«mmmmwwuwummnmmm
of Meibourme in Australia report that the

Danetl were most romucedsgine e mare Jnendy o0, i vl ek B w ik wes
‘associated with a reduced risk of both early and late AMI

Combining the results showed that a high dietary Intake of omega-3 EPA

was associated with a 23 per cent reduction in the risk of early AMD,
whereas DHA was assocla(ed wllh a 30 per cent reduction.
increase in risk.
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Nutrients a RA AMD Progression

>
£
§

Hazard Ratio of Each Nutrient in RED
Protective Associations in BLUE
Smoaller p values ore darker

This graph is the most clinically useful as we
don’t know in advance whether a patient will
progress toward GA or NVM

t&éwﬁfi;%Eiiiin[iﬁéﬁi%iﬁjiéi

Llﬂuﬂm

RS R "

Macular Degeneration - the disease stage matters!

Table 1
i o oCAMD Wi
err——
[ —
<A ot
N gty e
-
<Dl el s 25
R gy et
B ASD et 63 o <15
= Lo,
Er—
e — __ <o
T P —
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Nutritional retinal support ....

Take homes:

+ Omega 3s are not just for dry eye! Dietary and rTG form Omega 3 fatty acid
supplement formulas are part of the basic nutritional support of the retina

+ Omega 3s for retinal support should be considered for AMD, Diabetics, and for
those with risk factors for retinal decline.

+ AREDS 2 is STANDARD OF CARE for intermediate to advanced AMD --- large drusen,
GA, and NV - it is not standard of care for anything else!

+ Advise to reduce saturated fat and Omega 6 consumption in addition to ather
typical modifiable risk factors we mention

Omega 3 and Macular Health

incidence of neovascular

icip who reported the highest @—3 LCPUFA in-
take (median: 0.11% of total energy intake) were 30% less likely
than their peers to develop CGA and NV AMD. The respective odds
ratios were 0.65 (95% CI: 0.45, 0.92; P < 0.02) and 0.68 (95% CT:
0.49, 0.94; P < 0.02).

’ |cratm¢m\mmmlmmmm‘2-y
‘age-related macular degeneration and
Results: P:

3 [t e SR §

[ i I = H
Conclusi The 12-y of CGA and NV AMD in partic-
ipants at moderate-to-high risk of these outcomes was lowest for
those reporting the highest ption of w=3 LCPUFAs.

TSI T e e T e = it ¢
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Omega 3 for Prevention-

Dictary o3 Fatty Ackd and Fish Intake and Incident
Age-Related Macular Degeneration in Women

ONLINE Finst

Dietary w-3 Fatty Acid and Fish Intake and Incident ..
Age-Related Macular Degeneration in Women
Wil G. Chisten, Sc; Db . Schambers, ScD; Robert . G, Sc e E. Buing ScD

Arch Ophthalmol.
Published online March 14, 2011.
Ani-10 1001 nvchanhthalmol 2011 34

B coseenr |

In lhls large prospective cohort study of female health
ﬂs , regular consumption of DHA and EPA and

h was associated with a 35% to 45% lower risk of vi-
sually significant AMD during 10 years of follow-up. This
inverse association was independent of other AMD risk

Association of plasma w-3 fatty acids with early age-
related macular degeneration in the Multi-Ethnic
Study of Atherosclerosis (MESA)

* Multi-center, prospective cohort study
examining risk factors for cardiovascular
Atinacn

Conclusion: Our analysis suggests increasing levels of DHA are associated with reduced risk for earl|

AMD in a multi-ethnic cohort. This represents the first racially diverse study demonstrating an

association between omega-3 PUFAs and AMD risk.
= Association between higher plasma DHA and

DHA + EPA levels and reduced risk for early
AMD

* 40-50% lower risk of early AMD

* Higher levels of EPA alone were not associated
with lower AMD risk

it et emoga-1 ARG 154 AMED
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Dletary Intake and g to
Late in A
merican A
the Ao Ralated Eve Dissace Srudies 3 and 2 efican Acadisnyy
of Ophthalmology
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Tiarnon D.L. Keenan, BM BCh, PhD,
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Omega-3s and Maintaining Macular Health (2008)

ARCInIVES

Ex = sy v v aw =1
Dietary Omega-3 Fatty Acid and Fish Intake
in the Primary Prevention of Age-Related
Macular Degeneration

Be careful with ALA
in supplements!!!
(like flaxseed oil)

macular up to 38 per cent,

from that the
Penehis mers ok Bronounced ajont Lt (e acvancec) AMD, whke ot 1 i & ek WS

o e associated with & reduced isk of both early end late AMD.

‘Combining the results showed that a high dietary intake of omega-3 EPA
was associated with a 23 per cent reduction in the risk of early AMD,
A iated with a 30 per cent reduction.
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Nutrients and OVERALL AMD Progression
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Hazard Ratio of Each Nutrient in RED
Protective Associations in BLUE

Smaller p values are darker

This graph is the most clinically useful as we
don’t know in advance whether a patient will
progress toward GA or NVM
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Classification of AMD

Basic Clinical Classification

Nomnal aging changes + Drupelets only (smalldrusen <63 pm)
pigmentary abnomalities

Intermediate AMD

Primary Defenses

Secondary Defenses
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Virtuoso Healthcare Communications 9/4/2024
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Large Drusen
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Age-Related/EyeiDisease Study2

Control

N=1044

ATS**

Formulations

Hizn + B-ct No R-C& Low Zn
N=659 N=825
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1000

0.91(0.82-1.00)

Low-dose zinc 2468 726 2501 704 1,06 (0.95-1.19)

Lutein + zeaxanthin 3451 940

Favors
Control
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No Beta-carotene Pvalue
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AREDS2: Recommendation
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NEI Recommends an AREDS 2 Nutrient Formula for
Patients with Moderate to Advanced AMD

The NEI recommends

that these patients take a vitamin formulation that
contains the exact amount of all 6 nutrients based
on the AREDS? clinical study

Beta- carotene 0
Vitamn ¢ 500mg
Vitamin £ 001U

zne 80mg
Copper 2mg
Lutein 10mg
Zeaanthn 2mg
Omega-3 atty acids 0

are & Lomb y s or bgosare b
AMD, ageelate macular degeneraton; AREDS2. Age-relate Eye Disease Siuy 2, NEl, Natonal Eye st

JAMA Ophthalmology

Severe DR /
Macular Edema

Benefits of Omega-3, Especially High DHA

A= Diabetes Care

“Serum long-chain omega-3 PUFA concentration_was
associated with long-term fower risk of type 2 diabetes”

*__higher amounts of Omega-3 had a nearly 50 parcent

decrease sight4hreatening retinopathy”

*__intake of alleast 500mg/d of long-chain omega-3 faty acids
al baselinehada 46% decreased risk of sight-threatening
diabetic retinopathy..*

“Intravitreal ranibizumab combined with DHA supplementation
of 1,050mg and 127mg of EPA per day reducea conral
subfield maculsr thickness...as comparedwith ranibizumab
alone in patients with diabetic macular edema’

7
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Diabetic Eye Disease

Omega 3 Fatty Acids

N=43

Type | diabetics

1,800 Omega 3 Fatty Acid supplement
Length of time =180 Days

Oral omega-3 fatty acid sup plements, in various formulations, have been extensively investigated as a potential
therapy for dry eye disease. These agentsare generally considered to modulate systemic inflammatory pathways, and
have been shown to reduce tear pro-inflammatory cytokine levels in patients with dry eye disease [568] and promote
corneal nerve regeneration in individuals with diabetes

03FA impart comeal
peripheral nerve health.

effects in type 1 diabetes, indicating a role in modulating

AC.Brittenones, LT Kamel, L. Roberts, 5. Braat, LP. Cralg, R.. Maclsaac, e al
("PROOFS1): 3 randomized placebo-contralled trial Diabetes, 70 (2021, pp. 1794-1

onl omega. n type 1diabetes
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Vitamins recommended to support Diabetic Retinopathy (DR)

DR from both type 1 diabetes mellitus (T1DM) and type 2 diabetes mellitus (T2DM) have similar retinal findings
and responses to nutritional therapies.

Conventional therapies to reduce disease risk and severity. Optimal combinations are identified for protecting the
retinaand choroid:

Vitamins B1, B2,B6, B12
Vitamin C, D, E

Lutein

Zeaxanthin

Alpha-lipoic acid
N-acetylcysteine

Shi G, Wang P, Airen S, Brown C, Liu Z Townsend JH Wang J, Jiang H. Nutritional and medical food therapies for diabetic reinopathy. Eye Vis (Lond)
2020'Jun 18733, doi: 10.1186/540662-020-0019%. PMID: 32582807; PMCID: PMC 7310218

Cataracts and Vitamins

Dietary supplements containing beta-carotene (vitamin A), vitamin C or vitamin E can neither prevent age-related
cataracts nor slow the progression of the condition.

The researchers analyzed 9 studies

N = 120,000 people

Ages = 35-85.

Vitamins Studied: Vitamin C, E and/or beta-carotene
Study Length = up to twelve years.

Results = Oral vitamin supplements are not effective against cataract formation

eps: v i b, Goufboo kel 18K 390513/
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Cataracts

Cataracts are caused by Oxidative Stress

Oxidative stress and the subsequent oxidative damage to lens proteins is a known causative factor in the initiation
and progression of cataract formation, the leading cause of blindness in the world today.

Antioxidants have been trialed as therapeutic options to delay cataract formation

Yeta formulation does not exist.

Lens is an avascular tissue

Lens receives it nutrients and antioxidants from the aqueous and vitreous

Hypothesis:

Lens cannot rely on passive diffusion alone to deliver nutrients to the distinctly different metabolic regions
Instead, it could utilizes an internal microcirculation system to actively deliver antioxidants

Key to product development:

Selecting antioxidants that can utilize this system will lead to developing novel nutritional therapies which would
delay the onset and progression of cataracts.

Braakhuis AJ, Donakdson Cl, Lim JC, Donaldson PJ. Nutritional Strategies to Prevent Lens Cataract: Current Status and FutureStrategies. Nutrients. 2019
May 27;11(5)1186. doi: 10.3390/nu1 1051186. PMID: 31137834; PMCID: PMC6566364.
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N-acetyleysteine Drops to Reduce Cataracts?

Equilibrium between the production of reactive oxygen species and their scavenging is disrupted,
Free radical generation overwhelms the endogenous antioxidant stores
Leads to oxidative stress-related eye disorders and aging.

Results of studies investigating the efficacy of antioxidant supplementation have been mixed or inconclusive

Future research is needed to highlight the potential ofantioxidant molecules and to develop new preventive
nutritional strategies.

Rodella U, Honisch C, Gatto C, Ruzza P, DAmato Téthové J. Antioxid:

ant inthe Related Eye
Diseases. Nutrients. 2023 May 12:15(10):2283. doi: 10.3390/nu1 5102283. PMID: 37242167, PMCID: PMC10221444.
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On behalf of Vision Expo, we sincerely
thank you for being with us this year.

Vision Expo Has Gone Green!

We have eliminated all paper session evaluation forms. Please be sure to
complete your electronic session evaluations online when you login to
request your CE Letter for each course you attended! Your feedback is
important to us as our Education Planning Committee considers content
and speakers for future meetings to provide you with the best education
possible.

VVISION
EXPO .
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