On behalf of Vision Expo, we sincerely thank
you for being with us this year.

Vision Expo Has Gone Green!

We have e liminated allpaper session evaluation forms. Please be sureto complete your el ectronic
session evaluation's online whenyou login to request your CE Letter for each course youatten ded!
Your feedback is important to us as our Education Planning Comm ittee co nsiders conte ntand
speakers for future meetings toprovideyou with the best eduation possible
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Pam Theriot, OD, FAAO

Lusk Eye Specialists
« Clinical Director of Dry Eye Relief Center
TFOS Lifestyle Worksh op
+ Public Awareness com mitt ee Member
Optometric Management
* Dry Eye Columnist
Author
« Alleviate Dry Eye
TEDxGrandview Heights
« APlan forClearVisionin the Digital Age
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Outline

Why AreVitamins Important for my Eyes?
Let's Divein:
Ocular Surface Disease
o TFOS
o LCD Supplement
o OmegaFattyAcid Supplement
Digital Eye Strain
+ AgeRelatedMacular Degeneration
Dia betic Eye Disease

Cataracts

Ocular Surface Disease




DryEye Disease

> Dryeye disease (DED)is am ultifactorialdisor der characte rized by a loss of tear film
homeostasist hat leads to aself-pe rpetuating cycle of tear filminstability, tear
hyperosmolarity, and inflamm atory events, resultinginocular surfa ce in flam mation and
injury-

The presence ofinflam mation in pa rticipa nts with DED isassociated with inareased
symptomology,includingoaularsurfaceirritation, worsening tea rdysfunction, anddisru pted
functionofocular components, includingthe m eibomian glands®

v

Artifical tears remainthe m ainstay of DED treatment, butdonot addresst he underlying
patho physiol ogy2*

Y

Nutritional supple menta tioncouldm eetthe patientneed fora treatment beyond artificial
tears’®?

v
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7:Impact of Nutrition on the Ocular Surface

e wrevemsiryoe varem00 y
G CORE | W=mEEal. IMPACT OF NUTRITION ON THE OCULAR SURFACE

et e tcs ot n e st e

() Micronutrients
tfos

=Strongevidence!
=VitaminA2?
=VitaminB;,
=VitaminC
=VitaminD

sLimi ted evidence
= Selenium*
= Lactoferrin®

L Fopgnolo P,etal. Nutiens. 202,13

2. Marriott BP, etal Present Knowledgein Nutition: Bic
N tition and Metabolis m; 20.

3. Té M etal. Ivet Ophthaimol Vis Si. 200,41:82:8.

Higuchi A etalSci Rp 2016:6:36903.

5. SonobeH etal. Oal Sur. 2019;17:50-6,




TFOS Lifestyle Workshop Report

Nutrition and the OcularSurface Conclusions:

 Decreased Hydration Measured with plasma @ Decreased hydration measured with plasma osmolaity
osmolarityhasa strong positive correlation to tear | bas: stromg psitv comelationto tear esmolart’
osmolarity ® Posple with dy eye have igher plasma ssmalarty”

* DryEye sufferers have higherplasma osmolarity @ Lackof evidence for strang ek betwees increased water

intake and improved éry eye symptoms*

* No strong evidence to link increased waterintake and
improvement in dryeye symptoms

https//contactlens
lifes tyle-recommench

com2023/11/03/patiert-handout-thos
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TFOS Lifestyle Workshop Report

Nutrition and the OcularSurface Conclusions:

« Idealratio of Omega-6 to Omega-3 is: 4:1

 Poaanmtey, OUIGAS D

(@) wostommay > ousks

2 1 NUTRITION
L)

* Omega-3 Fatty Acids are shown to relieve signs of
DED, includingreducing inflammation

ntactlensupdate. com/2023/11/03/patiert-handout-tfos-
ecommendatiors; n

TFOS Lifestyle Workshop Report

Nutrition and the OcularSurface Conclusions:

« Good Nutrition is pivotal to good health - consider h
mediterranean diet e

* Nutritionimpactsocular surface function - consider
Omega 3 fatty acids

« Corsider the availableEvidence prior to providing
recommendations

hitps://contactlensupdate. com/2023/11/03/patiert-handout-tfos
lifes ty le-recomme ndations 1




TFOS Lifestyle Workshop Report

Nutrition and the Dietary Supplements: 5 DAETARY SUFFLEMENTS
« Increased Caffeine Intake has aprotectiveeffect on =Ee T &
DryEye Disease — L

* Birch-pollen honey in the diet notably reduced A 83
allergicsymptoms — i

« DietaryCurcumin (Tumeric), when coupled with e e E
vitamins, improvesdry eyesymptoms —

+ DietaryVitamin Aimproves Dry Eye symptoms: eggs, - m— %
sweetpgmto carrot, andcantagu ye Y &

« Selenium Deficiency linked to higher prevalenceof E
Gravesophthalmopathyand Thyroid eye disease

https;//contactlensupdate.com202311/03/patiert-handout-tfos-
lifes ty le-recomme nchtiors, 1
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Hyper Hydration Drink

Provides 2-3 IMES the impact of water alone

Delivers hydration o yourblcodstream and cells more

effiertly

Helps todecreaseinflam mation and improveocular heal th

Blend ofvitami rs, minerals and arti-inflamm ataries

Anti-Inflam matory Ingredients to Reduc el nflammation

+ Green Teaextrct, Tumeric, Taurine, Omega-3 (DHA from
alge)

Vitamins havebeen shown toenhanceeye health

* A,B3 B B12,C

Electrolytes toimprove abs arption

« Calcum Lactate. Potassium Chlori de, Mali cAcid, Sadium
Chloiide, Citi c Acid Anhy drous

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

[ retinpionscomposiiont | bescription Rationsie - or incusan

utein and axan thin arecarot a oids that are uniquelyconcentrat edas pign o tsin the
i ned asdiear nisfor p evant ingvision

R COmC (O e
Isomers providing 20 mg luein and 4 mg zeaxanthin

ablished anti

Cur cuminoids. Providing 200 mg i euming ds er ion e
dorof e pocursor ol
[ 15 o f Ve arin 03 o ing 6001 ‘w

poor tear film stability,and red

ed tearvolume;supplementat bn has bea shownt o
e the efficary of a ficid tears and reducedisea:

everity, in both vt aminD 3.




LCD improved DED symptoms, tear homeostasisand inflammation
in anin vivo model

Comnealhistopathalogy changes

Hea lthy Tissue Control DryEyeModel

> Ina rat model of DED ind uced by benzalkonium
chloride,LCD improved corn eal mor phology, tear
quantityand quality, andocularsurface health, as
de monstrated by:
+ Improved tear producton and tear filmstabiiity
+ Reduced oxidative stressand inflammatory markers
+ Ingreased produ ction of ar proteins

+1CD 100mg kg +1CD 200 mg kg
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Twoclinical trials have evaluated the safety and efficacy of LCD in
adult participants with DED
Data in subjects from India (n=30LCD; n=29 placebo) dem onstra ted that LCD significantly improved

tear production, stability, andquality,and reduced inflamm ation and ocular surface damagein
patients with mild-to-mo derate DED*

N

Y

A prospective,randomize d, double-blind,pla ce bo-con trol led stu dy of the efficacy andsafety of LCD
inDry Eye Disease (DED) was conducte dat four centers in the USA?

Ase ssme nt

Tearvolu me, TBUT, tear osmolarity =7
0501 sere, SPEED o camealconunctvalsaiing,
ammaton MHES) aiTci or e
(primary endpo s, baseline o oy 56)
o S e e A )
' : ! n=59
Day14 Day28 Day56
Secondary Efficacy Outcome: TBUT
TBUT (mean of both eyes)
. Peamy

> TheLCD group had significant Ho reass
improvementinmeanTBU Tvalues, -P'mbo
versus the placebogroup, in the left

W
eye, right eye, and the mean of both
eyes at Day 56 (P<0.001 for each)
« AtDa28vduesforthelefteyeandthe  § &
mean ofboth eyeswere alsosignifican ty
improved s the placebo group (P<0.05)
a

haiy B Dy 84 Day B0 Cug ol

[




Secondary Efficacy Outcome: SPEED Scores

> Forsubjects in the LCD group, improvementin total SPEED scorewas significantly bet ter versus the
placebogroupby Day 14, and this improvem ent was maintained to Days 28 and 56

Scores fort he frequen cy domainmirr ored the pa ttern for total scores and scores fort he severity
domain in the LCD g rou palsodecreased from baselineto Day 14 versus placebo;thisimprovem entin
severity becam esignificantatDay 28 and was maintained at Day 56

v

Total Scares FrequencyDomain Severity Domain

= - P<0.05
P00S P01 P0.001 005 penoor
- = P05 Peo.001 ' 1

1 — I3} I I 1
= t1oor 1 Hgg T e e | 1l el
& ST RE
i UE VN U D O R )
- S - - - - - Sl B G Gm

Wico Hroe

e
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Secondary Efficacy Outcome: Corneal and Conjunctival Staining

Mo
. H Piacebo

> Mean mmeal and conjunctival staining scores
significantly decreasedforthe LCD group
from baseline to Day 56 versus placebofor the
overallmeanofboth eyes g

P0.001

« Staining scores specificallyfor the right and left
eyes also signifiantlydecreasedin the LCD
group, \ersus placebo, at Day56 (P<0.01 for
eacheye)

Secondary Efficacy Outcome: Tear Osmolarity

Tear osmolarity

Mo

Hrucero P01

> Tearosmolarity was significantly .
improved forthe LCD group,ver sus the
placebog roup, at Day 56 for the overa l
mean ofbotheyes
« Osmolarity valuesspedifically for theright

anddit eyes alsosignificantlyd ecreasedin
the LCDgroup, vessusplacebo, at Day 56
(P<0.001 for each eye)




Knowing the O smo larity Score Helps Guide Effective Treatment and Optimize Vision

« Test resultwil show within 10 seconds
« Elewted readings of >300 mOsm/L indicatesabnormal osmol arity
« Inter-eye difierences of >8 mMOsMVL in dry eye disease is a hallmark of tear filminstabil ity?

Unstabe TearFilm

-
Normal osm larity Hish O otariy

Unike y 10 3 uze 300 incressed skor 320 Sigrificamriskor 340 Wiondskof  mosm/L
o teactive instab iy o ractivein stab iy o ractive in st iy = racive insabilty

Increasedl ass of Tear Film Homeostasis
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Tear Osmo larity Matters

Healthy Corneal Cells Damaged ComealCells

B oken Cell Junctions

Epit hetlal
call Deatn

NORMAL O SMOLARITY HIGH OSMOLARITY

+ Increase intear osmolarityisa central mechanisminthe pathogenesis of
ocular surface damage'

+  When hyperogmolarityoccurs, salt content can beelevatedto toxic
levels—when left undiagnosed can adversely impact correal health!

Impact of High Osmolarity

L |

- | epithelial Sss
2 cells*

Drives Toxic hyperosmolarity damages Drves \
'Egt_’l‘:;s cornealcells and drives i,ﬂammagiony‘
ns refractive surprises4s /

Damages
comeal

TR L




Hyperosmolarity Creates Light Scatter
Equivalent to a Grade 2-3 Cataract

NORMAL OSMOLARITY, 284 HYPEROSMOLARITY, 326
GRADE 3 L
( 7
* H
2T s 50 3
P . H
w0 - e T oo
gk byt " =
GRADE2 D i oA
00
o 5 0 s 0 s 10 s 20

Time.
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Hyperosmolarity Can't be Seen in Slit Lamp

&\ 3 40 <310  124+/-22  100%
oy >atients ~ mOsm/L  sec TBUT  Stain =0-1
NORMAL

4 > 310 9.0 +/-1.8 90.2%
Patients =~ mOsm/L  secTBUT Stain=0-1

HYPEROSMOLAR

Higher Osmolarity Leads to Unstable Tear Film

Tear fim instability has the potential to affect vision

NormalTear Film Blink #1 Hyperosmolar Hyperosm

Unstable Tear Film Unstable Fi
Blink#1 Blink#2
s s P
/ o f hay f hdy
‘ ‘

y \ y \ y

Light scattering effect of a hy perasmolar tear film canresult in fluctuating vision
and biometry measurements'®
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Secondary Efficacy Outcome: Inflammatory Biomarker, MMP-9

Mo

Ericeto P00t

> Therewas asignificantdifference in the
presenceof MMP-9betweenthe LCD and
placebogroups, from baseline toDay 56inboth
eyes

MM posiiea CO %)

Indden ce of positive testsin the LCD group was
—674% (right eye) and —614% (efteye), butdid o naysn

not decraase for the placebo group (+6.7% and e P00
+8.79% for right and left eyes, respectively) o -
B
fo
fw
H
o Dayo Dy 56
Primary Efficacy Outcome: OSDI Total Score (Symptom)
oo

0SDI Total Scare

Eriacebo

P<0.01

> Improvementfrom baselinein total —
0SDI score was significant ly better
(lowe rscores) for subjects in the LCD
group versus the placebogroup by
Day 14, w hichwas maintaine d to
Days 28and 56

P<0.001
—

o T

Dy Day 14 Dapdd  Day 58

Primary Efficacy Outcome: Tear Volume (Sign)

Tearvelume (Sclirmerstest):mean of both eyes

> Theowerallmean tearvolumeof both Mo P<0.001
eyes was significantly betterfor the Mricebo P<0.01 —
LCD group versus placebo at Day 28
andDay 56

+ The LCD goupalso demonstraed
significantly better resu ttsin left and
right eyes at Day 28 (P<0.05 for each eye)
and Day56 (P<0.001 for each eye),and
additonallyfor the |dt eyeat Day14
(P<0.05)

Schirmer's wetness
Both (mm)

Day 0 Day 14 Day 28 Day 56
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Understanding the correlation of tear film with
inflammatory biomarkers on the ocular surface?®

Study Design and Purpose?

+ Mah et al* as sess ed the differential e xpress ion of inflammatory cytokines in tears of subjects
dis eas evers us thos ew thhealthy eyes

th dry eye

+ Nineofthemostcommon inflammatory c yiokines relatedtodry eye dis
in the tear compositionfrom subjec tswithdry eye dise as ecompared o tho

re collectedand evaluated
ith healthy ey es

+ Mo study parti cipan s were white female swi tha mean age of 57to 59years

=30 Dry Eye Disease®
M3 nbaselre STS:3.6mm

Collectionof Schirmer’s Test
Score (STS)and EyeD ryness ST545 mm inoneeie md 40 mm Infelbw exes£0S =6 mm

Score (EDS) in botheyes?
N0

$75210mm md DS <60mm

Preantal 8 WaldCoreaComres Vi, Sudywa briedly O er Por Pram
TSIbj@E T edby age(:5y@rs avigera;

L TauniaK ot d.1n JNbISci D2 (E) D7 2.MNF, d 4.01d posratond: VerldCorreaCoryrasVl: Spenba 222 Cheaa 1L
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Significant correlation oftear film (STS) with cytokine levels?

Ahigha baseline STS was corrd ated with lower pro- and anti-inflanmatorycyto kine levelst

Pro-inflam matory

Schirmer’s TestScore IEN-y 056 P<0.001

(MoreT ar Film)
11129 70 051 P<0.001
w17 056 0,001
g 055 P<0.001

Cytokine
Lewels 2 061 Pe0.001
™Fa 044 P=0.014
Anthinflam matory
[ 062 P<0.001
et bun,

TR 840 pewnatona: VerldCoreaCogss VI, Sperbe 222 Chega 1L

Significant correlation of symptoms (EDS) with cytokine levels?

Ahighe baseline EDS wascorrelated with higher pro- and anti-inflanmatorycy®o kine levels*

Pro-inflam matory

EyeDryness Score Ny 064 P<0.001
(Mores ym ptom
1Lazp70 0ss Pe0.001
1178 066 P<0.001
X 18 044 pe0.001
Cytokire
Lewels 2 067 P<0.001
™NFa 043 P=0.017

Anthinflam matory

e 062 P<0.001

s sore
137 pewnatona: verlacormeacomrmsil: Sperbe 202 Cheaa 1L

11



Safety

> There werenodinically meanin gul differences " ot
detectedin blood safety valuesor esting vitalsigns i etign )
between the LCDand p lacebo groupss n
)

Subjeasreporthg stlest

106 207
> TwoAEs werereported du iing the study:increased v o
nasal bleedin g in one subjectin the LCD gro upand Teatnumretats 3620 10 4

increased blurred vision in one subject in the placebo
aroun, e —— , ) .

+ The subjectwhoexperienced nasal bleeding (3 instances sublecsmparthg wriew . .
prior to d scontinuation) reported ahistory of nasal ags 0
bleedingtriggered by vitam in D3supplem entation’ O ) )
The singleincidence of blurred vision was reported by miand aes

one placebo groupsubject; this was considered mild in f::ﬂ‘::“;::“:y" e 1018 N
severityandnot related to the study intewention dixontnunton

No drug treatmentswere used 1 intervene with

either AE reported in thisstudy and no seriousAEs
ocaurred.

Y

Namberof deths 0 o
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LCD significantly improved the signsand symptoms of DED and was
well-tolerated 2

v

Once-daily LCD supplementationinadult subjects with DED significantly:
« improved the production, stability and quality oftears

« reduced oaular surface damage and inflammation

« improved subjedts’ DED symptoms

Y

Both studies met their primary endpoints, with significant cha nges reportedin some m easures by 2
weeks

These studies highlightthe potential of LCD nutritional support to improve patientexperienceof
DED symptoms and address theunderlying loss of tear film home ostasis and ocular inflammation

Grade | Meibum = Visual Representation of Diet

26% - 50% Are of Loss =

https://www.ajo.com/article/S0002-9394(18)30675-5/fulltext
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Typical American Diet Today: Severe Omega Imbalance

* Ahealthy diet approaches a 1:1 ratio of
omega-3's to omega-6's

+ The average American Diet is 1:25, as
high as 1:50

+ This occurred when healthy unsaturated
fats were replaced with trans fatty acids
and diets full of processed foods
{high in omega-6)

Nutrition 101: Omega-3 & 6 Initials

Omega-3
Anti-Inflammatory
« Alphalinolenic Acid (ALA)
o Plants, Nuts
* Eicosapentaenoic (EPA)
o Fish

* Docosahexaenoic (DHA)
© Fish

Omega-6
Inflammatory

« Linolenic Acid (LA)

o Vegetable Oils, Saturated Fats,
Fast Foods

= Gamma-Linolenic Acid (GLA)

o Evening Primrose Qil, Borage Oil,
Black Currant Oil

* Arachidonic Acid (ARA)
o Vegetable Oils, Saturated Fats,
Fast Foods

EPA & DHA

Eicosapentaenoic acid

Docosahexaenoic acid

EPA

Eicosapentaenoic 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.

DHA

Docosahexaenoic Acid

13



+ 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)

* Ahealthy diet contains a balance of omega-3 and omega-6
fatty acids.

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

GLA

Gamma-linolenic Acd

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

1/9/2025

Tear Osmolarity Stat Sig P=0.004 ave - 19
MMP-9 Stat Sig P value = 0.024 -68%
Comneal Staining NOT Stat Sig P value = 0.712. -7 oxford
TBUT Stat Sig P=0002 +35
0sDI Stat Sig P =0.002. 17
Omega Index Stat Sig P =<0.001. +3%
Schirmers NOT Stat Sig P=0.78 +1.7mm

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 rTG 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
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

14



Daily supplementation with vitan D3, 20001 d
marine u acic for a median of 5.3 years

CCONCLUSIONS AND RELEVANCE In this ized clinical trial, long-term

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.

1/9/2025

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

Digital Eye Strain

15
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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 teminology) —

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

-
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 dis tance
and near, double vision, eyestrain, and foreign body sensation

No gold standard; Rasch analysed:

« Computer Vision Syndrome Questionnaire (CVS-Q) 16 sy mptoms; frequency and
severity (each on a 0-2 scale), multiplied togetherand summed for a otal score
outof36, with a cutoff of 26 (sensitivity 75.0% and specificity 70 2%)

+ Computer-Vision Symptom Scale (CVSS17) - 17 itemsexploring 15 different
symptoms, but with two to four respons e categories.

v

OCULAR SURFACE

Ievestgating the smpact of wung diptal devors on the eye.

@ 0 @

Confoct Lens Update

16



Digital Eye Strain Management

MITIGATION
ASSESSMENT &
MTIGATION

s
F
H
Fi

MANAGEMENT FOR
DIGITAL EYE STRAIN
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Recommendations from TFOS

IMPAGT OF THE DIGITAL ENVIRONMENT
Omega Fatty Acid Supp lementation: ENEEIEDE LGS
Mo dulate systemic inflammatory pathways What s digital eye strain?

Red uce tear pro-in flammatory cytokine levels

Probiotics:
Limited eviden ce of effectiveness i o L ,ﬁ
prescription and binocular
Vision chected
Anti-Oxidants: v Omega-3 fatty acid
e

Increase contrast sensitivity inthe ma aila
Noevidenceof redudionin Digital Eye Strain

Acquah,A ex Munt Kar in Mohamed-Nor e, Sofis Plainis, Mchael Real Ron yR. Sayegh,
‘Sumeer Singh, Tor P.Utheim, Jenifer P.C rig, TFC Lifest e Impact of the digt alenvironment on
the ocular uf ace, TheOcular Suface Volume 28,2023,Pages213-252,

Study Design & Subject Selection

Study Design
* Randomized

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

Subjects
105 completed study

2

grams re-esterified Omega-3)
S1in placebo group

Average Age: 56.8 Years
Gender: 71.4% female

17



Creating Healthy Meibum: Presented to the

Cornea Society

Objective: To study the penetration of rTG omega-3 into the meibomian glands after oral administration
(1680mg EPA/560mg DHA/ 1000IU 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)

70% became completely asymptomatic

100% noted decrease in primary complaint

Improvement in TBUT was statistically significant

*  All patients with corneal staining at baseline
significa mproved
o
eh DMA  Omega3 Arachidonic « Patients with hyperosmolarity (>308 mOsm/L)
p

= at baseline improved 25%

1/9/2025

Tear Osmolarity & MMP-9 Change from Baseline

s &
P e
s -
moneps .
; -
s
o
s =

Bassine week 12

[T —
m e Saseline Hesk

= (N=105)
Omega-3 326 326 309 307 Omega-3 28 9"
Placebo 326 326 317 318 Placebo 20 13

p-value* 0.042 0.004 0.004 p-value* 0.024

* 68% reduction in MMP-8 Positivity

0SDI & TBUT Change from Baseline by Visit

Change from
Baseline

Omega-3 478 6.64 825
Placebo 461 5.55 5.81

prvalue® 0126 0.002
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Meta Analysis — Cornea 2019

Eficacy o Omega-3 Faty Acd Supplementation for
Treaement of Dry Eye Disease: A Meta-Aralyds of
Trak

Tandonized Cimal
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
h: 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.

1/9/2025

Corneal Staining, DEQ and OSDI

OXFORD SCORE

CLINICAL SCIENCE

|
Control Grous

Omogs Group

In conclusion, the results from this study d d that oral i ion of
omega-3 suppl for 8 weeks signi ly improved the signs and symp
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.

of

Diabetic Eye Disease
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Neuroprotective effect of oral omega-3 fatty acid supplementation in
type 1 diabetes

N=43

Typel diabetics

1,800 Omega 3 Fatty Acid sup plement
Length oftime = 180 Days

Oralomega-3 faty acid supplements,invai ousformulatio ns,h ave been extensivelyinvestigated @ a potential
therapyfor dry eyed isease. These agents are generally considered to modulate systemic inflammatory pathways, and
haveb een shown to reduce tear pro-inflanmatorycyto kine leve sin patientswith dry eye disease [568Land promote
corneal nenve regeneraion in individuals with dizb etes

03FA supplementsimpat conealneuroregeneratie effectsin type 1 diabetes, indicating a role inmodulating
peripheral newe health.

AC ittar-Jones, T Kamel L. Robert, 5. Braa, LP.Cx
(PROCFS) s erdomiad i con lcc

R Macisar

i omeg-3 faty type 1 dabetes
41806
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Vitamins recommended to support Diabetic Retinopathy (DR)

DR from both type 1 diabetes mellitus (T1 DM) and type2 dizbetesmellitus (T 2DM) have simiarr tinal findings
and resp onses  nutritional therapies.

Conventional therapies toreduce disease riskand severity. Optimal combinations are identified for protecting the
retina and chor oid:

Vitamins Bl, B2, B6, B12
VitaminC, D,E

Lutein

Zeaxanthin

Alpha-lipoic acid
N-acetylcysteine

i G WangP, Airen'S, Brown C, LiuZ, Townse nd JH, Wang J J ang H. Nutitional a nd m edical food the apie s for diab etc etinopa thy. Eye Vis (Lond )
2020un 18733, do 10,1186 /54 066 202 000 199-y. PMD: 325 828 07, PMCID: FM C7 310218,

Cataracts
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= == Dia s Ca “Serum long-chain omega-3 PUFA concentratior
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% * _intake of at least 500mg/d of long-chain omega-3 fatty acids
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alon | patients: tic macular edema’
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Cataracts andVitamins

Dietary supplementscantaining beta-caroene (vitamin A), vitaninC ar vitanin E canneither prevent age-related
caaractsnor slowthe progression of the condition.

The researchers analyzed 9 studies

N= 120,000 pegple

Ages =3 - 85.

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

Results = Oral vitaminsu pplements are not effective against cataract formation

stitutefr Quality ad idency e dinCare (IQNG)206- Catar 42 sRese ac haummaris -Con iaming pplaments hapma hainyourysar [Upd e d222Nov 2. b fom
Rps e 2.1 bool NEKS D3 5,

Cataracts are caused by Oxidative Stress

Oxidative stressand the subsequent oxidative damage tolensproteins is a known causative fictor in the initiation
and progression of cataract formation, the leading cause of blindnessin the world today.

Antioxidants haw been trialed astherapeuticop tions to delay cataract formation

Yet a formulation does not exist.

Lens is anavasaular tissue

Lens receivesit nutrients and antioxidan tsfrom the aqueous an dvitr eous

L

Lens cannot rely on passive diffusion aone to deliver nutrients to the distinctly different metabolic regions
Instead, it could utilizesaninternal microdraulation system to adtively deliver an ioxidants

Keytoproduc development:

Selecting antioxidan ts that can utilize thissystem will lead to ping novel nutritional i ich would
delay the onset and progressim of cataracts

Braakh uis A, Donalds on CI, Lim.J G Dona dson PJ. Nutitional S ateg ies to Pre vent Le ns Catar act: Qurrent Status and F utur e Strat egies. Nutren ts. 2019
May 27,11 (51186, doi 10 3390 1 u110 5118 6. PMD: 31 1378 34 PMCID: PMIC 566 364
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N-acetylcysteine Drops to Reduce Cataracts?

Equilibrium between the production of reactive oxygen species and their scavenging is disrupted,
Free radical generatin overwhelms the endogenous antiaidant stores
Leads to oxidatiwe stress-related eye disorders andaging,

Results of studiesinvestigating th e efficacy of antioxidant sup plemen tation have been mixed orinconclusive
find ings

Future researchis needed o highlight the potentid of antioxidant moleculesand to develop new preventive
nutritiond straegics.

Rodella U Honisc h C,GattoC, Ruzza P, D'Amato Téthov J. Antioxid ant Nutra ceutc al Strat egies in'the Prevention of Oxida tive Stress Related Eye
Diseases . Nutre nts. 2023 May 12;15(10):2283 . doi: 10339 0/nu15 102283, PMID 3 7242 167; PMOD: PNC 1022144 4,
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Age Related Macular

Degeneration

ARCILINE

by e s e v e
Dictary Omega-3 Fatty Acid and Fish Intake
in the Primary Prevention of Age-Related
Macular Degeneration

1012000 - A high ga-3 fatty
macuiar by up to 38 per cent,

Boolng the dat from e stuses,researchers fom the Universt of elboee i At rport it the
b mast pronounced against tate (more advanced) AMD, whie eating fish twice a waek w
cated wh  redced fsk of hth ey nd lte 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,
whereas DHA was associated with a 30 per cent reduction.

increase in risk.
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ogressi

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 advan

vhether a patient will

progress toward GA or NVM
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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 other
typical modifiable risk factors we mention

Macular Degeneration - the disease stage matters!

Table 1

Claification Characuritics

No sbaomnl findings No sging chusges:
+ Absence ofdrvsca
+No pigameasy aboccamliie:
Noruua ageg changes
+ Dnupelss ooty sl s <63 )

A —
Eady AMD. Mo drssen 63 sk b <125 i
.+ No pigencotary sbocemliics

lseruotione AMD  + Lure druscs 125 pa s pigsicstary shacesalies

LueAMD. + Nemasculr AMD st o sny gevgropbic swophy

Abbretation: AMD. age-elsd msceba desenersine
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Omega 3 and Macular Health

Results: Partici 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% CI:
0.49, 0 94; P < 0.02).

- 1§12

-3 Long-chain polyunsaturated fatty acid intake and 12-y
incidence of neovascular age-related macular degeneration and

C sions: The 12-y me ce of CGA and NV AMD in partic-
ipants at modemle»l(yhigh risk of these outcomes was lowest for
those rey (hehlghesl ption of w=3 LCPUFAs.

1/9/2025

Fatty Acid and Fish Intake and Incident
MR itcd Macis Degenermion i Women

ONUNE Fiust

Dietary -3 Fatty Acid and Fish Intake and Incident
Age-Related Macular Degeneration in Women
Willam G. Chrsen, Sc0;Deb . Schmber,ScD; Rober . G, S ol . Buin,Sc0

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

B coocnt |

In lllks Iargc prospective cohort study of female health

regular ion of DHA and EPA and
ﬁsh 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

Dietary Nutrient Intake and Progression to
Late Age-Related Macular Degeneration in

the Age-Related Eye Disease Studies 1and 2 Amerlcan Academy
of Ophthalmology

AKETS o

Volume 128, Number 3, March 2021

e
e et o g VO, 1 s, e e

55 e o o 1 s Gren &7 b Elvira Agron, MA, Julie Mares, PhD,
Traci E. Clemons, PhD, Anand
Swaroop, PO, Emily Y. Chew, MD,
Tiarnan D.L. Keenan, BM BCh, PhD,
for the AREDS and AREDS2 Research
Groups

e

24



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

association between omega-3 PUFAs and AMD risk.

* Association between higher plasma DHA and
DHA + EPA levels and reduced risk for early

AMD

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

ST A —
T ——
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Moo A
ooy g Ane #HA e A0V I ot b A
v 5041

* 40-50% lower risk of early AMD
* Higher levels of EPA alone were not iated
with lower AMD risk

D, A - S5
n

25



1/9/2025

26



1/9/2025

27



1/9/2025

Thank you
* Vision Expo East

« All of the Meeting
Sponsors

* Attendees

Got Questions?

Www.paintheriot.com
Pam@ pamtheriot.com

On behalf of Vision Expo, we sincerely thank
you for being with us this year.

Vision Expo Has Gone Green!

We have e liminated allpaper session evaluation forms. Please be sureto completeyourelectronic
session evaluations online whenyoulogin to requ est your CE Letter for each course youatten ded!
Your feedback is important to us as our Education P lanning Comm ittee considers contentand
speakers for future meetings toprovid e you with the best eduction possible

vision
expo
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