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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 e liminated  al l p aper session evaluation forms.  Please be sur e to co mplete you r electronic 
se ss ion  evalu ation s onl ine wh en yo u login  to requ est yo ur CE Letter  for each cour se yo u atten ded!  
Your feedback i s impo rtant to us as our Educatio n P lann ing Comm ittee co nsiders  conte nt an d 
sp eakers fo r fu ture meetin gs to p rovid e you with the best edu cation possible .

Should I Take Vitamins
For My Eyes
Pamela Theriot, OD, FAAO
Public Awareness Committee, TFOS Lifestyle Workshop

CONFIDENTIAL  – PROPRIET ARY  INF ORMATION – FOR US E BY BA US CH HEA LTH MEDICAL  A FFAIRS  ONLY
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plan ned  and preparedind ep end ently by Pamela Theriot, OD, FAAO without input from members of an 
ineligible company.
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Pam Theriot, OD, FAAO

Lusk Eye Specialists
• Clinical Director of Dry Eye Relief Center

TFOS Lifestyle Workshop
• Public Aw aren ess com mitt ee M ember

Optometric Management

• Dry Eye Columnist

Author
• Alleviate  Dry Eye

TEDx Grandview Heights
• A Plan for Clear V isio n in the Digit al Age

Outline

Why Are V ita min s Impo rtan t for my Eyes?

Let's Dive in:

• Ocular Sur fa ce  Disease

o TFOS

o LCD Supplement

o Omega Fatty Acid Supplement

• Dig ital Eye Strain

• Ag e Relate d M acular Degen eration

• Dia betic Eye Disease

• Cataracts

Ocular Surface Disease
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Dry Eye Disease

➢ Dry eye disea se (DE D) is a m ultifacto ria l d isor der characte rized  by a  lo ss o f tear film 

ho meo stasis t hat lead s to a self -pe rpetu ating cycle o f tear fi lm instability,  tear 
hyp ero smo la rity,  an d in flamm atory events,  resultin g in o cular sur fa ce in flam mation  and  

injury1–4

➢ Th e p resence o f in flam mation  in  pa rticipa nts with  DED is a ssociated  with in cr eased 
sympto molog y, includ in g o cu la r surface irritation , wor sen in g tea r d ysfun ctio n, an d d isru pted  

fun ctio n o f ocu lar comp on ents, in clu ding t he m eib omian gla nd s5

➢ Ar tificial tear s remain t he m ain sta y of DED treatme nt, bu t d o n ot add ress t he u nd erlying  
pa tho physiology2,6

➢ Nut rition al su pp le menta tio n co uld m eet th e p atien t n eed for a  treat ment beyo nd artificia l 
tear s7,8,9

DE D, d ry ey e d isea se ; 

1 . Hu an g  R, e t al.  In t Oph tha lmo l.  2 0 22 ;4 2 (10 ):3 2 53-3 27 2; 2.  Sh e pp a rd J , e t a l. A nn  Me d. 20 23 ;55 (1):2 41 -2 52 ; 3 . Bro n A J, et al.  Ocu l S ur f.  20 1 7;15 (3 ):4 38 -5 10 ; 4 . Cra ig  JP, e t a l.  Ocu l S ur f.  20 1 7;15 (3 ):2 76 -2 83 ; 5 . Rao  SK, 

e t a l. In t J  Op h tha lmo l.  2 0 22 ;1 5 (5):82 0-8 27 ; 6 . J on e s L,  e t al.  Ocu l S ur f.  20 1 7;15 (3 ):5 75 -6 28 ; 7 . Pelligrin i M, et a l.  Nut rie n ts.  2 0 20 ;12 :9 5 2; 8.  Cas tro-Cas tan e da  CR, e t a l. Nu trien ts.  20 2 2;14 :50 1 4; 5 0 19 . Mu z OE , e t a l.  

Pha rm ac eu tica ls (Ba se l).2 02 0;1 3(1 0):  29 5.
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7: Impact of Nutrition on the Ocular Surface

Micronutrients 

▪Strong evidence1

▪ Vitamin A2,3

▪ Vitamin B12

▪ Vitamin C
▪ Vitamin D

▪Limited evidence
▪ Selenium4

▪ Lactoferrin5

 
1. Fogagnolo P, et  al. Nutrients. 2021;13.
2. Marr iott BP, et al. Pr esent Knowledge in Nutrit ion: Basic 

Nu trition and Metabolism; 2020.
3. Tei  M, et al. Invest Ophthalmol Vis  Sci. 2000;41:82-8.
4. Higuchi A, et al. Sci Rep . 2016;6:36903.
5. Sonobe H, et al. Ocul Surf. 2019;17:160-6.
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TFOS Lifestyle Workshop Report

Nutrition and the Oc ular Surface Conclusions:

• Decreased Hydration Measured with plasma 
osmolarity has a strong positive correlation to tear 
osmolarity

• Dry Eye sufferers have higher plasma osmolarity

• No strong evidence to link increased water intake and 
improv ement in dry eye symptoms

https://contactlensupdate. com/2023/11/03/patient -handout-tfos-
li fes ty le-recommendations/

1 1

TFOS Lifestyle Workshop Report

Nutrition and the Oc ular Surface Conclusions:

• Ideal ratio of Omega-6 to Omega-3 is: 4:1

• Omega-3 Fatty  Acids are shown to relieve signs of 
DED, including reducing inflammation

https://contactlensupdate. com/2023/11/03/patient -handout-tfos-
li fes ty le-recommendations/

1 2

TFOS Lifestyle Workshop Report

Nutrition and the Oc ular Surface Conclusions:

• Good Nutrition is pivotal to good health – consider 
mediterranean diet

• Nutrition impacts ocular surface function – consider 
Omega 3 fatty acids

• Consider the av ailable Evidence prior to providing     
recommendations

https://contactlensupdate. com/2023/11/03/patient -handout-tfos-
li fes ty le-recommendations/
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TFOS Lifestyle Workshop Report
Nutrition and the Dietary  Supplements:

• Increased Caffeine Intake has a protectiv e effect  on 
Dry Eye Disease

• Birch-pollen honey  in the diet  notably reduced 
allergic sy mptoms
• Dietary Curcumin (Tumeric), when c oupled with 
vitamins, improves dry  ey e symptoms

• Dietary Vitamin A improves Dry Eye symptoms: eggs, 
sweet potato, carrot, and cantaoupe

• Selenium Deficiency linked to higher prevalenc e of 
Graves ophthalmopathy and Thyroid eye disease

https://contactlensupdate. com/2023/11/03/patient -handout-tfos-
li fes ty le-recommendations/

1 4

Hyper Hydration Drink

Prov ides 2-3 TIMES the  impact of  water al one

Delivers  hydration to your bl oodstream and cel ls more 
ef fi ciently

Helps to decrease inf lam mation and improv e ocular heal th.

Blend of v itami ns,  minerals and anti-infl amm atories

Anti-Infl am matory Ingredi ents to Reduc e Infl ammation

• Green Tea extract, Turmeric, Taurine, Omega-3 (DHA f rom 
algae)

Vitamins have been shown to enhanc e eye heal th

• A, B3, B6, B12 , C

Electrolytes  to i mprove abs orpti on

• Cal cium L actate. Potassium Chlori de, Mali c Acid, Sodium 
Chlori de , Citri c Acid Anhy drous

1 5

Lutein/Zeaxanthin, Curcumin, Vit D3 Formula (LCD)*1,2

*Pro d uc tion  of th e LCD su pp le me nt in co rpo ra ted  n ov el form u la tio n te ch niq u es , inc lud in g m ic ro niza tio n o f th e  a ctive  he rb al  ing red ie nts  b y  jet mil l in g  to  red u ce  pa rti cle  siz e,  an d  a  c om b ina tion  of fu nc tion a l o ils  to  

su p p ort imp ro ve d  a b so rptio n  in  th e  s ma ll in test in e . †A pp ro xim ate ly 38 6 m g o f e xc ip ien ts,  inc lud in g fun c tio n al oils to  a id a bs orp tio n in  th e  sm a ll inte stin e. ‡Optimiz ed  ma rigo ld e xtr a ct as  a  s ou rc e o f lu tein  a n d 

ze ax an th in a t a  5:1 ra tio as  o c cu r in  fr uits a nd  ve ge tab le s.  ( Mu z a t a l. Ph arm ac eu tica ls (Ba se l) (2 02 0) 1 3(1 0):29 .)

1 . Rad k ar  P, e t a l.  Oph tha lmo l T he r. 2 0 21 ;1 0 :5 8 1–5 99 ; 2 . Gioia  N, et  a l. Fr on t Opth alm ol.  2 0 24 ;4 :13 6 21 13 ; 3 .  Ber ns tein  PS , e t a l.  Pro g Retin  Ey e Res  (2 01 6) 50 :34 -6 6; 4.  Crista ld i M,  et a l.  Ap p l S ci  (20 22 ) 12 (3):1 26 8

5 . Cas tro-Cas tan e da  CR, et al.  Nutrie n ts (20 22 ) 1 4(2 3 ):5 01 4 ; 6 . Dav is BM , e t a l.  S ci  Re p  (2 01 8 ) 8 (1):1 10 66 ;  7.  Go rim a nip alli B,  e t al.  In d ia n  J  Op h tha lmo l (2 02 3) 71 (4):1 12 7-1 13 4. 8.  Hwa ng  J S , e t a l. Co rne a (2 01 9) 

3 8(3 ):3 0 4-1 0; 9.  Na jja ran  M, et a l.  Clin  E xp  Opto m (2 02 3) 10 6(3 ):25 7 6 2.

Te st I ngred ien t C om po sit ion *,† D escr ip tio n/ R at ion ale  F or  In clusi on

Lut ein an d Z eaxan thin 
Isomer s

40 mg of micronized marigold concentr at e‡ 
providing 20 mg lutein and  4 mg zeaxanthin

• Lutein and zeaxan thin are carot en oids that are uniquely concentrat ed as pigm en ts in the 
human macula and widely recommended as dietar y supplements for  p revent ing vision 
loss from age-related macular degener at ion.3

• Followin g ingest ion as a supplement, lutein has demonstrat ed  antioxidant and anti-
inflammator y effects, pr otecting the r etina against photo-oxidative damage and 

inflammator y cytokine p roduction caused by exposure t o blue light. 4 

Curcuminoids
238 m g micronized 95% curcumin ext ract 
providing 200 mg cu rcuminoi ds

• Curcumin is a polyphenol extr act ed  fr om turmer ic that has established ant i-
infl ammatory proper ties; evidence demonstrates its effect on oxidat ive st ress and 
cytokin e pat hways implicated in t he path ogenesis of ophthalmic conditions such as 
glauco ma, dr y eye disease, and age -related macular degener at ion.5,6 

• In vitro, curcumin can reduce proinflammator y cytokines in corneal epit helial cells and act 
as a neuropr otect or of retina precursor cells.5,6

Vit amin D3
15 mcg of Vit amin D3 pro vi ding 600 IU

• Vitamin D3 is a prohorm one, with antioxidant, immunomodulat ory, and anti -
inflammator y pr operties, which can affect  t he fu nct ions of corneal epit helial cells, 
including b ar rier provisio n and response to  inflammat ion and infection. 7

• In patients with DED , low levels of vitamin D 3 are associated with increased  D ED severity, 
poor tear  film stability, and reduced tear volume; supplementat ion  has been shown t o 
improve the efficacy of ar tificial tears and reduce disease severity, in both vit amin D 3-
deficient and no n-deficient patients. 5,7-9 
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LCD improved DED symptoms, tear homeostasis and inflammation 
in an in vivo model

➢ In a  rat mod el of DED ind uced  by ben zalkon iu m 

chloride , LCD impr oved corn eal mor ph ology, tear 
qu an tity a nd  qu ality,  an d o cular surface health, as 

de mon str ated by:
• Improved tear production and tear film stab ility
• Reduced oxidative stress and  inflammatory markers
• In creased produ ction  of tear protein s

Mu z OE , e t a l.  Ph arm ac eu tica ls (Base l). 2 02 0;1 3(1 0):2 95 .

Corneal his topathol ogy changes

Hea lth y T issue C on tr o l D r y Eye  M od el

+ LC D  100  m g /kg + LC D  200  m g /kg

1 7

Two clinical trials have evaluated the safety and efficacy of LCD in 
adult participants with DED
➢ Data in  su bjects from In dia (n =30 LCD; n=29 placebo ) dem on stra ted that LCD significan tly imp roved  

tear  pr odu ctio n, stability,  an d q ualit y, a nd red uced in flamm atio n and  ocu lar  su rface d amag e in  
pa tien ts with mild-to-mo dera te DED1

➢ A pro sp ective , r and omize d, do ub le-blind , p la ce bo-con trolled stu dy o f the efficacy an d safety of LCD 

in Dry E ye Disease (DED) w as con ducte d at  four  cente rs in  the USA 2

A E, ad v ers e ev en t; M MP-9 , m atrix m eta llo p ro tein as e-9 ; OS DI,  Ocu lar  S u rfac e Dis ea se  In d ex ; S PEE D, S ta nd a rd Patie nt  E va lua tion  of E ye  Dry ne ss ; T BUT, Te a r F ilm  Brea k-Up  T ime ; Q D, On ce  Da ily .

1 . R ad k ar P ,  e t a l .  Op h tha lmo l T he r.  2 0 21 ;1 0 :5 8 1–5 99 ; 2 . Gioia  N, et  a l. Fr on t Op th alm ol.  2 0 24 ;4 :13 6 21 13 .

Hea lth y ad ul ts

 wi th  DE D

LC D

P lace bo

Day 0 Day 14 Day 2 8 Day 56

A sse ssme nt s
Tear  volu me, TBUT, tear osmolarity

OSDI scor e, SPEED score, corneal/conjunctival staining, 
inflammation (MMP-9), artificial t ear  use

(primary endpo ints, baseline to Day 56)
Safety endpoints: labor atory assessments, physical exam, and AEsN=155

n=7 7

Completed study and 
included in  analysis

n=57

n=7 8 n=59

Randomization
On e ≈ 67 0 mg so ft ge l c ap su le o f L CD 

o r p lac eb o  (s oy b ea n o il) QD

1 8

Secondary Efficacy Outcome: TBUT

➢ Th e LCD gro up  had  sign ificant 

impro vemen t in me an T BU T values, 
versus th e p laceb o g rou p, in  th e left 

eye, right eye, and  the  mean  of both  

eyes at Da y 56 (P<0.001 fo r each )

• At Day 28 values for the left eye and the 
mean of b oth  eyes were also significan tly 
improved vs the placebo group (P<0.05)

Gioia  N, et a l.  Fro n t Op th alm ol.  2 0 24 ;4 :13 6 21 13 .

P<0.001

LCD

Placebo

TBUT (mean of both eyes)

P<0. 05
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Secondary Efficacy Outcome: SPEED Scores 

➢ Fo r subjects in  th e LCD gro up, imp rovemen t in total S PEE D sco re w as sign ifican tly bet ter versus th e 

placeb o g rou p b y Day 14, an d this imp rovem ent was maint ain ed to Days 28 and  56

➢ Sco res for t he freq uen cy do main m irr ored  th e pa ttern  for total scores an d sco res for t he severity 

do main in the LCD g rou p also d ecreased from baselin e to Day 14 ver su s placebo ; t his imp rovem ent in 

severit y becam e sign ifica nt a t Day 28 and  w as maintained  at Day 56

Gioia  N, et a l.  Fro n t Op th alm ol.  2 0 24 ;4 :13 6 21 13 .

Total  Sc ores Frequenc y D om ai n Severity Dom ai n

P<0.05 P<0.01 P<0.001

LC D P lace bo

P<0.05
P<0.05

P<0.05

P<0.001
P<0.001

2 0

Secondary Efficacy Outcome: Corneal and Conjunctival Staining

➢ M ean co rne al and  con ju nctival staining  sco res 

sign ificantly d ecreased fo r th e LCD gro up 
from  ba selin e to  Day 56 versus placeb o for  the  

over all me an o f bo th eyes

• Staining scores specifically for the right and left 
eyes also significantly decreased in the LCD 
group, versus placebo, at Day 56 (P<0.01 fo r 
each eye)

Gioia  N. et a l.,  F ron t Oph tha lmo l.  2 02 4;4 :1 3 62 11 3.

P<0 .00 1

P<0 .00 1

LC D

P lace bo

2 1

Secondary Efficacy Outcome: Tear Osmolarity

➢ Tea r o smo la rity was sign ificantly 

impro ved fo r th e LCD gro up , ver su s the 
placeb o g rou p, at Day 56 for  the overa ll 

mean  o f bo th eyes

• Osmolarity values specifically for the right 
and left eyes also significantly d ecreased in 
the LCD group , versus placebo, at Day 56 
(P<0.001 for each eye)

T ea r os mo larity  a sse ss ed  us in g  T ea rLa b Osm o la rity S ys tem  in situ  o sm om et er.  m Osm/L , m illios mo le p er liter.

Gioia  N, et a l.  Fro n t Op th alm ol.  2 0 24 ;4 :13 6 21 13 .

P<0 .00 1

LC D

P lace bo

Tear osmol ari ty
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Knowing the Osmolarity Score Helps Guide Effective Treatment and Optimize Vision

In creased  risk o f

re fr active in s tab ility

H igh  risk of

re fr active in stab ility 

U nlike ly to ca use  

re fr active in stab ility

N or mal O sm olar ity H igh  O sm olar ity

Sig nifica nt r isk of

re fr active in s tab ility
3 00 3 20 3 40 mOsm/L

• Test result will  show within 10 seconds

• Elevated readings of >300 mO sm/L i ndi cates abnorm al osmol arity1

• Inter-eye di fferences of  >8 mO sm/L in  dry eye disease is a hal lmark of tear film instabil ity2

1 . Le mp MA , Bro n AJ,  B au do ui n C,  e t a l.  Te ar osmo la ri ty in  th e di ag nosi s and  man age men t o f d ry  e ye di sease . A m J  O ph tha lm ol . 20 1 1 May; 151 (5 ): 79 2-79 8.
2. C ra ig  JP , N el son  JD , A zar D T,  e t a l.  TF O S D E WS I I Re po rt Ex ecu ti ve  Su mma ry. O cu l Surf . 20 17 ;1 5( 4) : 802 -81 2.

Increased l oss of Tear Film Homeostasis

325 295

Unstable Tear Film

OD OS

Tear Osmolarity Matters

1 . B ron A J, de  P ai va CS,  Ch auh an  S K,  e t al . TF OS  D E WS I I pa thop hy sio lo gy rep ort. O cu l Su rf . 20 1 7 J ul ;1 5( 3) :4 38-51 0.  Erratum  i n:  O cu l Su rf . 20 1 9 O c t; 1 7( 4) :8 42.  

• Increase in tear osmolarity is a central mechanism in the pathogenesis of 
ocular surface damage1

• When hyperosmolarity occurs, salt content can be elevated to toxic 
levels—when left undiagnosed can adversely  impact corneal health1

Damaged Corneal Cells

HIGH OSMOLARITY

Healthy Corneal Cells
Br oken Cell Junctions Epit helial 

Cell D eath

N erve 
dam age

NORMAL O SMOLARITY
Illustrations  by Virginia Ferrante-Iqbal

Impact of High Osmolarity

1 . B ron A J, de  P ai va CS,  Ch auh an  S K,  e t al . TF OS  D E WS I I pa thop hy sio lo gy rep ort. O cu l Su rf . 20 17 J ul ;15( 3) :4 38-510.  Erratum  i n:  O cu l Su rf . 20 19 O c t; 17( 4) :8 42.  
2. H ue t E , Val l ée B , De lb é J, et al . EMMP RI N  m od ul ates ep ith el ial  barri er fu ncti on  th rou gh  a MMP -me di ated  o ccl ud in  c le avag e:  i mp li cati on s i n dry ey e d i sease  [ pu bl i shed  correcti on  a pp ears in  A m J  P atho l. 20 1 1 N ov; 1 79( 5) :2 674 ].  

A m J  P ath ol. 20 1 1; 179( 3) :127 8-1286 . 
3. K am W,  S ul li van  D A , Su ll iv an B D,  V en ki tesh wa r M.  D oe s h yp erosm ol arity i ndu ce  an  irreve rsib le  p roces s l ead in g to hu man  corn eal  ep i th el ia l ce ll  d eath ? I nve st O p htha l mol  V is  Sc i.  20 16  S ep t; 57( 1 2) :6 1 81 .
4. H ira ta  H ,  Mi zersk a K , Marf u rt CF , Ro sen bl att M I.  H yp erosm ol ar te ars i n duc e fu nc tion al  a nd  stru ctural  alte ratio ns of  corn eal  n erv es:  e le ctrop hysi ol og ic al an d an atom ica l evi de nc e to ward ne uroto xic ity.  I nve st  O p htha l mol  V is  Sc i. 

20 15 ;56 ( 13 ): 81 25 -81 4 0.  
5. Xu an  R , La wl ess M,  S utton  G , H od ge  C . Prev al enc e of  tea r f i lm h ype ro smo lari ty i n  1 1 50 p atie nts prese nti ng  f or ref racti ve surg ery  asse ssme nt. J Ca tarac t R ef ract Su rg. 20 22; 48 (4 ): 38 7-39 2. 
6. Ep i tro po ul os AT,  M atossi an  C , Be rdy G J, et al.  Ef fe ct of  tea r o smol ari ty o n repe atab il i ty  o f ke ra tome try  f or catara ct su rge ry  pl an ni ng . J Ca tarac t R ef ract Su rg.  20 15  A ug ;4 1 (8 ): 1672 -7.

Toxic hyperosmolarity damages 
corneal cells and drives 

refractive surprises4,5

Dr ive s 
inflam ma tion2

Dr ive s 
re frac tiv e 

insta bilit y5,6

De stro ys 
epithelia l 

ce lls1-3

Da ma ge s 
co rneal 
nerv es4
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Data on File, 2023

Artal P. PLoS One. 2011 Feb 4;6(2):e16823; Nochez Y, et al. Invest. Ophthalmol. Vis. Sci. 2011;52(14):3754

NORMAL OSMOLARITY, 284 HYPEROSMOLARITY, 326

GRADE 3

GRADE 2

· 9 ·

Hyperosmolarity Can’t be Seen in Slit Lamp

NORMAL

HYPEROSMOLAR

40
Patients

< 310
mOsm/L

12.4 +/- 2.2
sec TBUT

100%
Stain = 0–1

41
Patients

> 310
mOsm/L

9.0 +/- 1.8
sec TBUT

90.2%
Stain = 0–1

Kursite A, et al. J.ophthalmol. (Ukraine). 2023 Apr. 25;(2):11-5

2 7

Higher Osmolarity Leads to Unstable Tear Film

1 . Sta rr C E, G up ta P K, Fa r id M, et al . A n al go rithm f or the pre ope rativ e di ag no sis an d treatm ent of oc ul ar su rf ac e di so rd ers. J Ca tarac t R ef ract Su rg. 20 19 May ;45 (5 ): 66 9-68 4.
2. G up ta P K,  D rin kwater  O J, V anD u sen K W, et al . P re val en ce of  oc ul ar su rf ac e dy sfu nc tio n i n pa tie nts pre senti ng  f or ca ta ract surg ery eva lu ati on.  J Ca tarac t R ef ract Su rg . 20 18  Se p; 44 (9 ): 1 09 0-6
3. N och ez  Y,  H ab by T,  B el li cau d D , et al . Eva lu atio n of  te ar fi lm  q ua li ty wi th a do ub le -pa ss s catteri ng  i nd ex.  I nve st O ph tha lm ol V is Sci .  201 1 ; 52( 1 4) : 3754 .
.

Light scattering effect of a hyperosmolar tear film can result in fluctuating vision 
and biometry measurements1-3

Normal Tear F ilm Blink #1

Tear f ilm instability has  the potential to affect vision

Hyperosmolar
Unstable Tear Fi lm 

Blink #1

Hyperosmolar 
Unstable Tear Fi lm 

Blink #2

Illustrations  by Virginia Ferrante-Iqbal



1/9/2025

10

2 8

Secondary Efficacy Outcome: Inflammatory Biomarker, MMP-9

➢ Th ere w as a significan t difference in  the  

pr ese nce o f MM P-9 b etw een t he LCD an d 
placeb o g rou ps, fr om b aseline to Day 56 in b oth  

eyes 

• In ciden ce of positive tests in  the LCD group was 
‒67.4% (right eye) and ‒61.4% (left eye),  but did 
not decrease for the placebo group  (+6.7% and 
+8.7% for right and left eyes, respectively)

Pres en ce  of MMP -9  m ea su re d u sin g th e In fla mm a Dr y MM P-9  te st kit.

OD, r ig h t e ye ; OS , le ft e ye .

Gioia  N, et a l.  Fro n t Op th alm ol.  2 0 24 ;4 :13 6 21 13 .

LC D

P lace bo P<0 .00 1

P<0 .00 1

2 9

Primary Efficacy Outcome: OSDI Total Score (Symptom)

➢ Impr ovemen t fro m ba seline in total 

OSDI score was sig nificant ly b etter 
(lo we r sco res) for su bjects in  the LCD 

gro up  versus th e placeb o gr oup  b y 

Day 14, w hich w as maintaine d to  
Days 28 a nd 56

a u, arb itra ry un its;

Gioia  N, et a l.  Fro n t Op th alm ol.  2 0 24 ;4 :13 6 21 13 .

P<0.01
P<0.001

LCD

Placebo
OSDI Total  Sc ore

P<0.05

3 0

Primary Efficacy Outcome: Tear Volume (Sign)

➢ Th e o ve rall m ean tear vo lu me o f bo th 

eyes w as significan tly bette r for the 
LCD grou p versus placebo  at Day 28 

an d Day 56

• The LCD grou p also  demonstrated 
significantly better resu lts in left and 
right eyes at Day 28 (P<0.05 fo r each eye) 
and Day 56 (P<0.001 for each eye), and 
additionally for the left eye at Day 14 
(P<0.05)

L en gth  of we tting  Sc hirm er ’s  te st strip s with ou t an a es the sia

Gioia  N, et a l.  Fro n t Op th alm ol.  2 0 24 ;4 :13 6 21 13 .

Tear vol ume (Sc hi rmer’s test): m ean of both eyes

P<0.01

P<0.001LCD

Placebo
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Stu dy Design and  Pu rp ose2

• M ah  et al*  as sess ed the  diff er ent ial e xpr ess ion of in fla mm ato ry  cyto kine s in  tea rs  of sub ject s with  dr y e ye 

dis eas e ve rs us t hos e w it h h ea lthy eye s

• Nin e o f th e m os t co mm on  inf lam ma tor y c ytok ines  re late d t o d ry eye  dise ase  we re  colle cte d a nd  eva lua ted  

in the  te ar com po sitio n fr om su bjec ts wit h d ry eye  dise as e co mp ar ed  to tho se with hea lth y ey es

• Mo st  stud y par ti cipan ts wer e whit e fem ale s wi th a m ean  age of  57 to  59 year s

Understanding the correlation of tear film with 
inflammatory biomarkers on the ocular surface1

Coll ec ti on of Schirm er’s Tes t 
Score (STS) and Eye D ryness 

Score (EDS) in both eyes2

N=60
Healthy Eyes 2†

Mea n bas eline STS: 19.1 mm
Mea n EDS: 2.4 mm

n=30

n=30

Dry Eye Dis ease2

Mea n bas eline STS: 3.6 mm
Mea n EDS: 73.5 mm

STS ≥ 10 mm and EDS < 60 mm

*Pres ented at World Cornea Congres s VIII. Study was  funded by  Oys ter Point Pharma.
†Subjec ts  matc hed by age ( ±5 y ears) and gender. 

1.  Tsubota K, e t al . Int J Mol  Sc i. 2020;21(23):9271. 2. Mah F, et al . O ral  presenta tion at: World Cornea Congres s VIII; September 2022; Ch ic ago, IL.

STS ≤ 5 mm in one e ye  and <10 mm in fe l low e ye ;  EDS ≥ 60 mm

3 2

A high er b aseline STS was correlated with lower pro- and anti-inflammatory cyto kine levels1

Significant correlation of tear film (STS) with cytokine levels1

ST S , Sc hirme r’s Te st Sco re.
1.  Ma h F, et al . O ral  presentation at: World Cornea Congres s VIII; September 2022; Chic ago, IL.

3 2

Cytok ine
Pearson’s Correlation 

Coeffici ent Basel ine STS
P va lue

Pr o-inf lam mat or y 

IFN-γ --  0.5 6 P<0. 001

IL-12p 70 --  0.5 1 P<0. 001

IL-17a --  0.5 6 P<0. 001

IL-1β --  0.5 5 P<0. 001

IL-2 --  0.6 1 P<0. 001

TNF-α --  0.4 4 P=0. 014

A nt i-inf lam mat or y

IL-4 --  0.6 2 P<0. 001

IL-6  (p ro-in fla mm a tory  c yto k in e ) a n d IL-1 0 (an ti-in fla mm a tory  c yto k in e ) re mo v ed  du e  to  lo w n .

Coll ec ti on of Schirm er’s Tes t 
Score (STS) and Eye D ryness 

Score (EDS) in both eyes2

N=60

Cytoki ne
Levels

Schirmer’s  Test Score 
(Mor e T ear  Film)

3 3

A high er b aseline EDS was correlated with higher pro- and anti-inflammatory cyto kine levels1

Significant correlation of symptoms (EDS) with cytokine levels1

Cytok ine
Pearson’s Correlation 

Coeffici ent Basel ine ED S
P va lue

Pr o-inf lam mat or y 

IFN-γ 0.6 4 P<0. 001

IL-12p 70 0.5 5 P<0. 001

IL-17a 0.6 6 P<0. 001

IL-1β 0.4 4 P<0. 001

IL-2 0.6 7 P<0. 001

TNF-α 0.4 3 P=0. 017

A nt i-inf lam mat or y

IL-4 0.6 2 P<0. 001

EDS , Ey e Dry ne ss Sco re.
1.  Ma h F, et al . O ral  presentation at: World Cornea Congres s VIII; September 2022; Chic ago, IL

3 3

IL-6  (p ro-in fla mm a tory  c yto k in e ) a n d IL-1 0 (an ti-in fla mm a tory  c yto k in e ) re mo v ed  du e  to  lo w n .

Coll ec ti on of Schirm er’s Tes t 
Score (STS) and Eye D ryness 

Score (EDS) in both eyes2

N=60

Cytoki ne
Levels

Eye Dryness Score
(Mor e S ym ptom s)
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Safety

➢ There were n o clinically meanin gful differences 
detected in blood  safety values or resting vital signs 
between  the LCD and p lacebo group s

➢ Two AEs were reported du ring the study: increased 
nasal bleedin g in one subject in the LCD gro up and 
increased blurred  vision  in one subject in the placebo 
group.

• The  subjec t who e xperie nc ed nasal ble eding (3  instances  
prior to di scontinuation) reporte d a history  of  nasal 
ble eding trigge re d by  vitam in D3 supplem entation*

• The  single i nc idence  of  bl urred v ision was reported by 
one  pla cebo group subje ct; thi s wa s considered mi ld in 

se verity and not re late d to the  study  inte rv ention.

➢ No drug treatments were used to  intervene with 
either AE reported in  this study and no serious AEs 
occurred.

Gioia  N. et a l.,  F ron t Oph tha lmo l.  2 0 24 ;4 :13 6 21 13 .

AE s
L CD

(n= 5 7 ) n (% )

Pla ce bo  

(n= 5 9 ) n (% )

Ov e ra ll 

(n= 1 1 6)  n (% )

S ubje ct s re po rt ing  a t le as t 

o ne  AE
1 (1 .75) 1 (1 .69) 2 (1 .72)

T o ta l num be r  o f AE s  

re po rt e d
3 (5 .26) 1 (1 .69) 4

T o ta l num be r  o f S AE s 

re po rt e d
0 0 0

S ubje ct s re po rt ing  se r io us  

AE s
0 0 0

S ubje ct s re po rt ing  drug -

re la te d AE s
0 0 0

S ubje ct s re po rt ing  AE s 

le a ding  to  e a rly  

disc o ntinua tio n

1 (1 .75) 0 1 (0 .86)

Num be r o f de at hs 0 0 0

3 5

LCD significantly improved the signs and symptoms of DED and was 
well-tolerated1,2

➢ On ce-da ily LCD su pp lem entat io n in a du lt su bjects with DED significan tly:
• improved the production, stability and quality of tears
• reduced ocular surface damage and inflammation
• improved subjects’  DED symptoms

➢ Both  stud ies met their p rimary en dp oints,  with significan t cha nges rep or ted in so me m easu res by 2 

w eeks

These st udies hig hlight t he po tential o f L CD nutrit io nal suppo rt  to  impro ve pa tient ex pe rience o f 

DED sy mpto ms and addr ess the under lying  loss of  tea r film  ho me ostasis and ocular inflam mat io n

1 . Rad k ar P ,  e t a l.  Oph tha lmo l T he r. 2 0 21 ;1 0 :5 8 1–5 99 ; 2 . Gioia  N, et  a l. Fr on t Oph tha lmo l.  2 0 24 ;4 :13 6 21 13 .

3 6
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Digital Eye Strain
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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

4 7

Diagnosis

Based on sym ptom ology  – frequency  / severity

No criteria  to l ink to d ig ital  dev ice use + 1 symptom requi red 

 high prevalence 

Ty pical  sy mptom s inc lude burning, eye pain, headache, eye redness, photophobia, 

tearing, repeated/frequent bl inking, heavy ey el ids , itching, blurred vis ion at dis tance 

and near, double v ision, ey estrain, and foreign body sensation

No gold standard; Rasch analysed:

• Computer  Vision Syndrome Questionnai re (CVS-Q) 16 sy mptoms; frequency and 

severi ty  (eac h on a 0-2 scale), m ul tipl ied together and summ ed for  a tota l score 

out o f 36, wi th  a cut off of ≥6 (sensi tivi ty 75.0% and specificity 70.2%)

• Computer‐Vis ion Symptom Scale (CVSS 17) - 17 item s exploring 15 d ifferent 

symptoms , but with two to four respons e categories. 
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Recommendations from TFOS

Omega Fat ty Acid Su pplementat io n:

Mo dulate systemic inflammatory pathw ays

Red uce tear pro-in flammatory cytokine levels

Probio tics:

Limited eviden ce o f effectiveness

Anti-Oxidants: 

Increase contrast sen sitivity in the ma cula

No evid enceof redu ction in Digital Eye Strain

Acquah, A lex Muntz, Kar im  Mohamed-Nor iega, Sotir is Plainis, Michael Read , Ron y R. Sayegh, 
Sumeer Singh, Tor P. Utheim, Jennifer P. C raig,TFOS Lifest yle: Impact of the digit al environment  on 
the ocular surf ace, The Ocular Surface, Volume 28, 2023, Pages 213-252,

5 1
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Diabetic Eye Disease
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Neuroprotective effect of oral omega-3 fatty acid supplementation in 
type 1 diabetes 

N = 43

Type I diabetics

1,800 Omega 3 Fatty Acid sup plement

Length of time = 180 Days

Oral omega-3 fatty acid supplements, in various formulatio ns, h ave been extensively investigated as a potential 
therapy for dry eye d isease. These agents are generally considered to modulate systemic inflammatory pathways, an d 
have b een shown to reduce tear pro-inflammatory cyto kine levels in patients with dry eye disease [568] and promote 
corneal nerve regeneration in individuals with diab etes

O3FA supplements imp art corneal neuroregenerative effects in type 1 diabetes, indicating a role in modulatin g 
peripheral nerve health.

A.C. Britt en-Jones ,J.T. Kamel, L.J. Roberts , S. Braat, J.P.Craig, R.J. MacIsaac, et al. Investigat ing the neuroprotective effect of oral omega -3 fatty acid supplementation in type 1 diabetes  
(nPROOFS1) : a randomized placebo-cont rolled t rial Diabetes, 70 (2021), pp. 1794-1806

5 9

Vitamins recommended to support Diabetic Retinopathy (DR)

DR from both type 1 diabetes mellitus (T1 DM) and type 2  diabetes mellitu s (T2DM) have similar retinal findings 
and resp onses to nutritional therapies.

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

Vitamins B1, B2,  B6, B12

Vitamin C, D, E

Lutein

Zeaxanthin

Alpha-lipoic acid 

N-acetylcysteine

Sh i C, Wang P , Airen S , Bro wn C, Liu Z, T ownse nd JH, Wang J , J iang H. Nu trit ional a nd medical f ood  the rapie s for  diab etic r etinopa thy. Eye V is ( Lond ). 
20 20 Ju n 18;7 :3 3. do i: 10 .1186 /s4 066 2-02 0-00 199-y. PMID: 325 828 07; PMCID: PMC7 3102 18.

Cataracts
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Cataracts and Vitamins

Dietary supplements containing beta-carotene (vitamin A), vitamin C or vitamin E can neither prevent age-related 
cataracts nor slow the progress ion 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

In stitu te for Qu ality  a nd  Efficie n cy in  He alth  Ca re  ( IQWiG);  2 00 6-.  Ca tar act s:  Re se arc h su m ma ries  – Can  vita min  s up p lem en ts h elp  m a in ta in yo u r v isio n?  [Up d ate d  2 02 2 No v 22 ]. A va ila b le  fr o m: 

h ttp s://www .n cb i.n lm .nih .go v/b o o ks/ NBK3 90 3 13 /

6 3

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 b een trialed as therapeutic options to delay cataract formation

Yet a 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.

B raakh uis AJ, Do nalds on CI, Lim J C, Dona ldson  PJ. Nu trit ional S tr ateg ies to Pre vent Le ns Catar act : Cur ren t St atus  and F utur e St rat egies. Nut rien ts. 20 19 
May 27;11 (5) :118 6. do i: 10 .3390 /n u110 5118 6. PMID: 31 1378 34; PMCID: PMC6 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 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 
findings

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

R odella U, Honisc h C, Gat to C, Ru zza P, D'Amato  Tót hová  J. Antioxid ant  Nu tra ceutic al St rat egies in t he Preven tion  of Oxida tiv e Str ess R elated  Eye 

Diseases . Nutrie nts. 2 023 M ay 12 ;15( 10) :2283 . doi: 1 0.339 0/nu15 1022 83. PM ID: 3 7242 167; PM CID: PMC102 2144 4.

Age Related Macular 

Degeneration

6 6
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AMD Oxidation Hypothesis

• Breakdown of antioxidant 
systems in the central retina
➢Aerobic metabolism
➢Light exposure
➢Free radicals
➢Complement factor H

• Antioxidant deficiency may 
predispose to disease

• Importance of antioxidant 
(nutrient) supplementation

Khandhadia S,  Lotery  A. Ox ida ti on and Age-Rela ted Macular Degeneration: Insig hts F rom Molecula r 
Biolog y. Exp Rev Mol Med 2010;12: e34.

Protective Antioxidant Systems in the Macula

1. Winkler BS, Boulton ME, Got tsch JD, Sternberg P. Oxidative damage and age-related macular degeneration. Mol Vis. 1999;5:32-42.

2. Cai J, Kasey C, Nelson MW, Sternberg P, Jones  DP. Oxidative damage and protection of the RPE. Prog Retin Eye Res . 2000;19(2):205-
221. 

Primary Defenses

Antioxidant Enzymes
• Su per oxid e d ismuta se (S OD)* 

• Catalase *

• Glu tath io ne p ero xida se (GS H p eroxidase)

* Many  a re zin c-con tai ning  m o lecule s o r r equ ire zin c for  opt im al fu ncti onin g 

Secondary Defenses

An tioxid ant Vit amin s

• Vitamin C

• Vitamin E  

M acular Caro teno id s

Lut ein  & Zea xa nth in

• Quenc h si nglet oxy gen

• Blue l ight fi lter

Oth er mo le cu le s

M etallo thione in  

 
• Zinc-binding molecule

• Scav enger of free hydrox yl 
radic als  
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AREDS2 

Study Objectives

•Effects of adding high doses of macular xanthophylls 
and/or OM-3 FAs to AREDS on AMD progression and 
cataract 

➢Effects of these supplements on moderate vision loss* 

•Impact of eliminating beta-carotene and/or reducing zinc 
in the original AREDS formulation on AMD development 
and progression

*D oub ling  o f th e visual  a ngle  o r t he lo ss o f 15 or  mo re  l ett ers o n th e ETD R S char t

Age-Related Eye Disease Study  2 R es earc h Group. J AMA . 2013;309(19):2005-2015.

AREDS2

• Randomized, double-masked, placebo-controlled, 2X2 factorial trial
• Enrollment period: Oct 2006 – Sep 2008
• Subjects: 4203 participants, mean age 73 yrs., in 82 clinical sites

➢ Caucasian (4058; 96%), female (2088; 57%)
• Follow up: Annual visits, phone contact 3 moths post randomization 

and every 6 months thereafter
➢ Comprehensive eye exam, BCVA, fundus photography at annual visit
➢ Median follow up period: 4.9 years

• Efficacy outcome measures: 
➢ CGA or CNV in fundus photographs or treatment for AAMD
➢ Loss of ≥ 3 lines from baseline/treatment for CNV

• Safety Outcomes: Serious AEs, mortality

Age-Related Eye Disease Study  2 R es earc h Group. J AMA . 2013;309(19):2005 -2015.

Rec omm endation Diagnoses  Eli gibl e                           Foll ow-up Re comme ndati ons

In ter vals Te st ing

Obser vat ion wi th n o 

m edica l or su rgica l 

th er apie s

• Ea rly AM D 

(A RE DS  ca teg ory 2 )

• Ad vance d AMD  wit h 
bi late ral sub fo veal 

geo gr aph ic a tr op hy or  
di scif or m scar s

• R etu rn  e xam at  6─24 

m ont hs if asym pt om at ic 

or  pr om pt  exam  f or  n ew 
sym pto ms sug gestive  of 

C NV
• R etu rn  e xam at  6─24 

m ont hs if asym pt om at ic 

or  pr om pt  exam  f or  n ew 
sym pto ms sug gestive  of 

C NV

• No fu nd us pho to s o r 

flu or escein a ngio gra phy 

un less symp tom at ic

• No fu nd us pho to s o r 
flu or escein a ngio gra phy 

un less symp tom at ic

An tio xidan t vit am in an d 

m iner al sup plem en ts as 

r ecom me nde d in t he 

AR ED S r epo rt s

• In ter me diat e AMD  

(A RE DS  ca teg ory 3 )

• Ad vance d AMD  in  o ne 

eye ( AR ED S cate gor y 4)

• R etu rn  e xam at  6─24 

m ont hs if asym pt om at ic 

or  pr om pt  exam  f or  n ew 

sym pto ms sug gestive  of 

C NV

• Mo nit ori ng of  mo nocu lar  

ne ar visio n 

(r ead ing/ Am sler  g rid )

• Fu ndu s p ho to grap hy as 

ap pr opr iat e
• Flu or escein an giog rap hy 

if t her e is evide nce o f 

ed ema  or o th er sign s a nd 
sym pto ms o f CN V

Guidelines for AREDS Supplementation in 
AMD

® /TM  are  trad em ar ks o f B au sc h & Lo mb  In co rp or ate d o r i ts a ffi l iate s. An y o the r bra n d n am es o r lo go s ar e trad e ma rks o f th e  re s p ectiv e ow ne rs.

1. American A cademy of Ophthalmology Retina/Vitreous  Panel. Preferred Practice Pattern® Guidelines. Age-Relat ed M acular 
Degeneration. San Francisco, CA: American A cademy of Ophthalmology; 2019. Available at: http://www.aao.org/ppp. Accessed 
July 10, 2020. 78
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AREDS2: Summary of Key Findings

•In the primary  analy sis, adding L+Z and/OM-3 to AREDS-like 
supplements did not further reduce risk of progression to advanced 
AMD as defined by the primary endpoint

•However, in the secondary analyses, beneficial effects were observ ed 
in patients who rec eived L+Z:

➢Overa ll, L+Z  su pp lem entat ion  red uced  th e risk of p rogr essio n by ~ 10% 

versus n o sup plemen tation  with L+Z  

➢Th ere w as a 2 6% red uction  in  risk  for pro gression  in th ose given L+Z w ho  ha d 

th e lo west d ietary inta ke of L and  Z   

• Th ese ana lyses inclu ded  a ll gr oup s r eceivi ng L+Z , inclu din g +/- om ega -3, an d all  A RE DS  v aria nts

➢Su pp lem entat io n w ith  an  AREDS su pp lem ent co ntaining  L+Z witho ut BC (vs.  
BC withou t L+Z ) red uced  risk of p rogr essio n by 18%

AREDS2 Researc h Group. JAM A 2013;309(19):2005-2015.

AREDS2: Summary of Key Findings

•While the study did not test for equivalency between high and low 
dose Zn and between no beta carotene and beta carotene

➢An increased risk of lung cancer in former smokers* was associated with 
beta-carotene 

➢No differences were observed in risk reduc tion or adverse ev ents for low 
(25 mg)  zinc vs. high (80 mg) zinc

– Th ere is no t sufficient evid ence t o cha nge the h ig h zin c reco mmen dation  th at  

w as co nfirmed  in  th e or iginal A RE DS

•Based on the data from AREDS2, the NEI recommends an adjusted 

AREDS formula for AREDS categories 3 and 4

*  Qu it sm ok ing > 1  ye ar  be for e r an do miza tion

AREDS2 Researc h Group. JAM A 2013;309(19):2005-2015.

NEI Recommends an AREDS 2 Nutrient Formula for 
Patients with Moderate to Advanced AMD 

®/T M a re trad ema rks of Ba usc h & Lo mb  In co rpo rated  or its affi lia te s. A ny  o the r b ran d na mes  o r lo gos  a re tra de ma rks of the res p ective  o wne rs.
AMD, age-related m ac ular degeneration; AREDS2, Age-related Ey e Diseas e Study 2, NEI, National  Ey e Institute

Nutrients Amount per da y

Beta - c arotene 0

Vi tam in C 500 m g

Vi tam in E 400 IU

Zinc 80 m g

C opper 2m g

Lute in 10 m g

Zeax anth in 2 m g

O m ega -3 fatty ac ids 0

The NEI recommends 
th at th ese  pat ients  take  a v it am in  fo rmu latio n th at 

con tain s the  exa ct a mo unt of a ll 6 n utrie nts base d 

on  the  AREDS2  clinica l stud y
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Got Questions?

www.pamtheriot.com

Pam@pamtheriot.com

Thank you

• Vision Expo East

• All of the Meeting 
Sponsors

• Attendees

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

Vision Expo Has Gone Green!

We have e liminated  al l p aper session evaluation forms.  Please be sur e to co mplete you r electronic 
se ss ion  evalu ation s onl ine wh en yo u login  to requ est yo ur CE Letter  for each cour se yo u atten ded!  
Your feedback is impo rtant to us as our Educatio n P lann ing Comm ittee co nsiders  conte nt an d 
sp eakers fo r fu ture meetin gs to p rovid e you with the best edu cation possible .


