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Dr. Michael Gross is a nationally recognized expert in the)qhevﬁng field
of wellness and prevention. A graduate of Temple University School of
Medicine, Dr. Gross went on to become a board-certified Obstetrician and
7 Gynecologist. He distinguished himself in this field and has served in the
following leadership positions: Associate Professor at the Philadelphia
College of Osteopathic Medicine, Medical Director of Vanguard OB/GY!
. Associates, National Medical Director for MedPartners Women's Health,
Michael B. Gross, M.D. and Chairman of the Department of Obstetrics and Gynecology at
PRN Chief Medical Officer phjjadelphia’s Graduate Hospital, Parkview Division. He is a lifetime
Fellow of the American College of Obstetricians and Gynecologists.

After many years in clinical practice and physician practice management, Dr. Gross was able to fulfill
his life-long passion: educating physicians about wellness, prevention, and nutrition. While pursuing
his passion, he discovered peer-reviewed medical research from many reputable institutions and
journals clearly documenting the health benefits conferred by supplementation of EPA and DHA, the
essential fatty acids abundant in fish oil, when food-equi it forms and ic doses were
administered. Accordingly, his strong desire to use clinical nutrition to help physicians prevent
disease and minimize the effects of existing conditions led him to the development PRN (Physician
Recommended Nutriceuticals). PRN's mission is to provide the best Omega-3s in a therapeutic
dose and form and other evidence-based nutriceuticals in the marketplace today.
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NON Pharma/Pharma = Nutriceutical

‘A food or a part of a food that
provides medical or health
benefits, including the
prevention and treatment of
disease and can be dosed for
outcome.’




Occam’s Razor

“All things being equal, the
simplest solution is most frequently
the correct solution.”
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~ The ’Aﬁswer: 5 2

SCURVY

Scurvy was found to be a severe
lack of Vitamin C in the diet

A Nutritional Deficiency Disease

N
TREATISE
oxvar

SCUR VY.

IX THREE PARTS

Remembering an Epldemlc
From the Past O -

The following are symptoms of a disease
that caused illness in epidemic proportions:

+ Nausea ¢ Dry skin and hair

¢+ Tiredness + Bleeding into muscle and Jolnts
¢+ Muscle and joint pain causing pain

+ Easy bruising + Irritability & Anxiety

+ Swollen and bleeding gums +  Sleep disorder

+ Loosening of teeth

+  Wounds healing slowly and poorly

.

n
Old fractures separating %

What is this Disease? ' -~

“It just can’t be
this simple...”




~ Remembering an Epidemic
- From Recent Times

The following are results of another disease

that caused defects in epidemic proportions: o
e A |
+ Spina Bifida ol
¢+ Anencephaly
¢+ Other Neural Tube Defects 4’—‘\
f;. -
- & 2
What is this Disease? 7 N\
7\
T/ Q)
o Sy
$ )
I S
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z. Restoration of Folic Acid

70% Reduction
in
Spina Bifida
From 2004 - 2006

*Center for Disease Control 2006

e

% Thé ﬁhswer' ; ~

Folic Acid Deﬁmency

Folic Acid Deficiency is a severe lack
of B-9 Vitamin in a woman’s diet "

Pellagra
Beriberi

A Nutritional Deficiency Disease

Occam’s Razor - 21st Century N

Ocular Surface Disease

(OSD)

Cance

pl Age-related macular-degeneration
(ARMD)

Could there be a Scurvy of the 21st Century?
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Nutrition 101

The Changes in the American Diet

Past (19th Century)

+ 30 Million Farmers / 100 Million People
+ Small farms producing locally

*+ Fresh food - short shelf life

Present (21st Century)

+ Agribusiness — 3 Million Farmers /
300 Million People

+ Artificial fertilizers vs. natural fertilizers
+ Large farms producing globally

+ Processed food - long shelf life

Nutrition 101

——
L

LR
Lack of an essential nutrient in the diet
results in a nutritional deficiency
disease/disorder and concomitant medical
conditions and problems

Essential nutrients cannot be made or
stored, they must be consumed

- Scurvy caused by the lack of Vitamin C

« Neural Tube Defects caused by the lack of Falic Acid
— Vitamin B9

« Is there a Scurvy of the 21st Century?
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- Typical American Diet T oday
- Severe Omega Imbalance {

¢ A healthy diet approaches a 1:1 ratio of Omega-3s to Omeg";‘a-es’
¢+ The average American Diet is 1:25, as high as 1:50

+ This occurred when healthy unsaturated fats were replacecFiW?ﬁ L ?
trans fatty acids and diets full of processed foods (high in Omega-6) =

- Nutrition 101: 21st Century Food Processi

- Brought: . RSP |
¢+ Are all fats bad? Or s it:
+ Saturated fats vs. polyunsaturated fats™ 4 R
i‘,l_.
¢+ Processed foods — food additives and add-backs Fish Omega 3s
+ High fructose corn syrup :
Fish
+ Fast Food Nation e e
Vegetable oils, Saturated Fats, Fast Foods
- TACO Evening Primrose Oil, Borage Oil, Omega 6s
BELL Black Currant Oil

Vegetable oils, Saturated Fats, Fast Foods
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All Polyunsaturated Fatty Acids- “PUF !
Are NOT Created Equal :
.*.__w
Omega-6s | Omega-3s
Vegetable Oils Plants A

Processed Foods Nuts o
Corn Fed Cattle | Wild Fish 4
Farm Raised Fish -
Pro-Inflammatory

Anti-Inflammatory
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ALA converts poorly (<1 %)
To EPA & DH

Only two EFAs proven to |/

and a4 7o vr zz:9n-a was available for synthesis o1
The inefficiency of the conversion of 18:3n-3 to 20:5n-3 |
indicates that the biosynthesis of long-chain n-3 PUFA
from a-linolenic acid is limited in healthy individuals. In
contrast, the much greater rate of transfer of mass from the
plasma 20:5n-3 compartment to 22:5n-3 suggests that di-
etary eicosapentaenoic acid may be well utilized in the bio-
synthesis of 22:6n-3 in humans.—Pawlosky, R. J., J. R. Hib-
beln, J. A. Novotny, and N. Salem, Jr. Physiological
compartmental analysis of c-linolenic acid metabolism in
adult humans. J. Lipid Res. 2001. 42: 1257—-1265.

wournal of Lipid Research o

Volume 42, 2001

Copyright © 2010

Al Omega-3 Essential Fatty Acids (EF
Are NOT Created Equal

¢+ Plants & Nuts

¢ ALA (Alphalinolenic acid) - found in green L A
leafy vegetables, flaxseed, soybeans, canola
oil and walnuts ..... Add-back hoax?

¢+ Fish & Supplements
* EPA (eicosapentaenoic acid)
- Anti-Inflammatory
* DHA (docosahexaenoic acid)
- Brain Food

ALA converts poorly (<1%)to
EPA & DHA which are the only two
EFAs proven to have signifi cant

health benefits ot

Unfortunately

Omega Biochemical Conversion Path

SHARED ENZYME ol
Omega-3 Omega-6 £
A 6-Desaturase
Alpha-Linolenic Acid Elongase Llnolech L »
‘ Gamm*ﬂechcld <
A 5-Desaturase (GLA)

Eicosapentaenoic Acid

(EPA) Elongase
Dihoma‘nolenic
Docosav‘micAcid @ (dGLA)
(DHA)

A 4-Desaturase

Arach‘/\cid
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GLA = Omega-6 = Pro-Inflammatory _@ _f'gfgﬁzngs';e Eat-I?ny:iegu“ Valug at

Wm; ‘Breaking News on Supplements & Nutrition - North America
CoQ10 and omega-3 show prostate benefits:
RCT data

Primary, secondary, and sub-

L 5 1 group analyses demonstrated no ben-
These null re-
sults may be attributable to the true lack
e o for treatment of efficacy. Other factors to consider in-

T cod

On the other hand, supplements ccntalnlng the omega-6 fatty acid gamma-linolenic acid (GLA) were linked to 3 .

increases in PSA levels. PSA is a marker commonly used to screen for prostate cancer and for tracking the clude inadequate dose, inadequate du-
disease after its diagnosis.

1 of treatment, or both.

riting in the peer-reviews British Journal of Nutrition , Iranian scientists report that omega-3 and CoQ10 2 . 1
supplements independently reduced levels of prostate-specific antigen (PSA) levels in normal healthy men by 30 elicial or 1’12[1‘[]]

fand 33%, respectively.

The form
of omega-3 long-chain polyunsatu-

rated fatty acids (ethyl ester) and the
DHA:EPA ratio may be inappropriate

anger
CL & preesimant eves
. do tosousomorssatonsy
me G20, scate-speciic negen evels: 2 randomised, JAMA, May 15, 2013—Vol 309, No. 19 2015
Corrected on May 14, 2013

AREDS2 Omega-3 Arm:

Meta-analysis on Prevention ¢
i Primary Prevention/Early AMD
- A T AT TTXTET O
Dietary Omega-3 Fatty Acid and Fish Intake
in the Primary Prevention of Age-Related
Macular Degeneration

R e

u of Age-Related

R e e e e e “There are a couple of other important points to keep in mind. This study did not assess primary prevention.

macular degeneration (AMD) by up to 38 per cent, suggests a new meta-analysis. & While past research SUggESfS arole for EPA+DHA in decreasmg the risk of deW{Ong AMD, the PrESEfn
eneis wers ot ranounCod agaes 1 (mare Mhameed) MG, e Soting 144 ite ek wot i i tion. Wit
bk b sl ottt Ao ‘ 9 research did not address this fssue. Rather, it addressed the issue of secondary prevention. With respect fo
secondary prevention, its possible that earlier stages of AMD are more responsive to treatment with
- EPA+DRA”

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. A high intake

of alpha-linolenic acid (ALA) however was associated with a 49 percent

increase in risk.

Vol 309, No, 19 2015
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Inflammatory Pathways
- (Omega-6 Mediated) &

Leukotrienes
+ Bronchoconstriction
+ Aid platelet aggregation

Inhibitors
+ NSAIDS (non-COX-2)
+ Aspirin

occurs via both cyclooxygenase enzymes (COX-1 and COX-2).

Inducers
+ Cytokines
+ Growth factors

Inhibitors

+ COX-2 inhibitors

+ NSAIDS (non-COX-2)
+ Aspirin

Algorithm of the biochemical pathway shows that the formation of prostaglandins

Healthcare as a Percentage
- Of Gross National Product (GNP)

Gross national Product

60
Scandanavia USA

Costa Rica Cuba EU Japan

GNP g Average Life Span

(s1204) ueds oy aBesony

— Anti-Inflammatory Pathway
(Omega-3 Mediated - EPA /nyi)

COX-Cycloxygenase

PGE-3
(Anti-Inflammatory)

RESOLVINS

LOX-Lipoxygenase

LTB-5
(Anti-Inflammatory)

PROTECTINS




Therapeutic Approaches

Above the Line -

Balance
-
Long-Term Clinical Nutrition

Below the Line .
Blocking

Short-Term
Pharmaceuticals

v i B

Omega-3 Depletion =

Wheel of Bad Fortune (“itis”) {8

Arthritis
Fibromyalgia

Anxiety,
Depression,
Bipolar

Asthma

&
Allergies

Omega-'
Deficienr y

Cancer

Post
Partum
Depressio
n

Promaturity

Cardio-
vascular
Disease
Adult &
Childhood

Skin
Disorders

Alzheim
Diseas
[

Obesity

Macular
Degeneratio
n
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THE SECRET

m The surprising link betwee)
HEARTIATIACHS, CANCE

mWh:

Omega-3 Repletion =

Wheel of Good Fortune

Arthritis
Fibromyalgia

Anxiety,
Depression,
Bipolar

Asthma

Allergies

Omega-3
Repletion

Cancer

Post
Partum
Depressio
n

Promaturity

Cardio-
vascular
Disease
Adult &
Childhood

ADD
JADHD

Skin
Disorders

Alzheimer's

Obesity
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“An Inconvenient Truth” _ || T
of American Medicine "
L
Omeganemiac Table of Contents
> = Chapter 1: Basic Omega-3 Science
= Michael Gross, MD
y 4&.*“' ’ - 1{
Lack of Omega-3 Essential F » " \:\"7""‘; = Chapter 2: Therapeutic Dose and Form of Omega-3s
Fatty Acids (EFAs) & f/\;‘,vv—v S ) = Michael Gross, MD
)
- ‘; = Chapter 3: MGD and Posterior Blepharitis: Major Component of Dry
- - Eye?
‘ = Michael Gross, MD
A Nutritional Deficiency
Disease

Proof Of Concept

Breaking News on Supplements & Nutrition - North America

Omega-3 deficiency causes 96,000 US deaths

< Onfeganemiac... |
st pPYSE ST TITE 4N

Vol. 6, April, 2009

1, 2009 Py and in What Form?
omeges sonency e il @ADL

ns and more deadly than excess trans fat
intake, according to a new study.

What is a Therapeutic Dose

of EPA/DHA 174

S ———

The study, jointly funded by the Centers for Disease Control and Prevention (CDC) through the Association of
Schools of Public Health, drew on 2005 data from the US National Health Center for Heaith Statistics. They
determined that there were 72,000-96,000 preventable deaths each year due to omega-3 deficiency, compared to
63,000-97,000 for high trans fat intake. -

Copyright © 2010 b pllon sl
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HS-Omega-3 Index®
Test -

HS-Omega-3 Index® Report

magatuat s Srose- 1006480632
4 Fonoriten OmegaQuant T e
‘Sious Fall, SO o e OmeragUaT oM
s0sa20n usa wnn cmegaauant om
Name Low RBC Date: Aprdl 16, 2005
DOB: W/A 0 NA
Provider: NfA
HS-Omega-3 Index = 3.7% -4

&< -
-

'we would recommend that you increase your current EPA+DHA intake by 1 — -
3 grams (1000 — 3000 mg) per day. Although this can be accomplished by eating more oily
fish, fish oil supp are usually y to achieve this level of EPA+DHA intake.
Ottty acas arw o prmary sS4, oapacisly "Gy 5t sich 28
top on 9 The two mest |

DHA
It should be noted that omega-3 fatty acids from flaxseed oil (alpha-linolenic acid, or ALA)
will have fittle to no effect on your HS-Omega-3 Index. Therefore, ALA is not an effective
subsfitute for EPA and DHA. < sfuence your bosy's response to addonal EPADHA

Toteerpesia e wous You increase your current -

3 grams (1000 - 3000 mg) par . ABheasgh this can 54 ccompsiad by wstng mire oy

fsh, e achieve b e

The tatie st fre approsimate amound of EPA and DHA per 3-0z. vervng of 2 varety of

303 footts and 1 dhlary supplemerts

st be

o o ALR)
Wil Pave it 10 70 effect on your HS-Omega-3 Inex. Therefore, ALA s ot an eflecsve.
subxttte for EPA and DHA

The i
masure your HS-Ormegin3 Indes again. Yo shoukd wal for 3.4 manths before fe-testng
‘onterta gve your system Sme 19 3 15 your increased intake, Once you have

4/17/2018

Risk of Primary Cardiac Arrest and
the red blood cell EPA+DHA

4.4% 5.1%

Omega-3 index * p<0.05 vs Q1

Risk after adjustment for age, smoking, family history

of M/SCD, fat intake, HTN, DM, PA, Ht, Wt, Edu. Adapted from Siscovick, JAMA, 1995

Fish Oil Production -
All Fish Oil is NOT Created Equal

V¥ &= Microdistilla

tion
How most With |
Fish Oil = Ethyl
Is Sold in USA Alcohol

Vv & Tconceiitrite

and alcohgl removal

TG Form %% Tri A
iglyceride

Natural form <mmm S (rTG)

found in fish % (o]]]

11
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Dally Intake of PCBs in 13 Brands of Chll

mm MY L
Dietary Supplements - Summary ’
50.00 of marine n-3 polyunsaturated fatty acids (FA) as food supplements has prompied the U
t0 vercome patient complisnce problems relased 1o the ¢

natural, racher low concentrated fish oils. Conflicting data oa the bioavailability of these prepara.
40.00 The bioavailability of EPA + DHA fmm sterified triglycerides was superior (124%) |
Two single blinded arms with natural fish Doy oil and cod Hiver cil were also nchaded in the study.
The study comprised 7‘ \Mumrﬂ\ divided into su groups who were given mmv.mm:\) 3agof

compared with natural fish. m] mgly(.\.udcs whereas Lbc bmaval[abllny of EPA + DHA from ethyl

esters was inferior (73%). Free fatty acid bioavailability (91%) did not differ sub fally from
observed. 1he moavailability of EPA + DIA from reestenficd rglycendes was superior {
compared with natural fish oil triglycerides, whereas the bioavailability of EPA + DHA from ethy)
esters was inferior (73%). Free faty acid bioavailability (91%) did not differ substamially from
natwral triglycerides. The study further demonstrated that fatty scid sereachemistry of the
scylglycerois docs not influcnce the bioavailability of EPA and DHA in man

10.00

1 3ibrands Fanked inforder affincereasing idailysl O

Cp=001)

EPA + DHA
(mg/1)

888388

TG FO EE
r'IT'G=re-esterified triglycerides FO=fish body oil EE=ethyl
Dyerberg, J., etal (1995) Bioavailabgersf n-3 Fatty Acid Formulation. Vol, 20
(Prevention and Treatment in Vascular Disease. Pg 217-225)

12



Proof of Bioavailabili\tj"COnéept

Fish oil forms: Triglycerides better for
omega-3 index increase ... e

By Stephen Daniells, 18-Nov-2010

"As the resulting omega-3 index was significantly higher after n-3 fatty aci triglycerides (FA-# rTG)
administration compared with n-. -3 fatty acid-ethyl ester (FA -EE), the rzsutrs i‘ndlarte Ihat n-3 FA-rTG Is superior
0 n-3 FA-EE in view of the EPA + DHA tissues following a long-

Results of the double-blinded placebo-controlled trial showed that EPA and DHA increases were both quicker
and more when omega-3 was supplemented in its triglyceride form.

4/17/2018

Expert Clinical Endorsement

You Are What You Eat

Studies show tl;at the re-esterified
triglyceride form achieves 200% to
300% better absorption and greater
than 70% better bioavailability and
that it is better tolerated than ethyl
Esters resulting in a significant
improvement in meibomian gland
function and DED.

P e
e

What makes a superior Omega:
dietary supplement?

= Quality & Purity: Pharmaceutically Licensed

= No “fish” taste £
= Bioavailability: Natural TG form

= Age, Lifestyle and Condition Specificity

= Price - less cost per Therapeutic dose =5
= NSF - Highest Manufacturing Certification

= Compliant with FDA/cGMP requirements

cGMP

| Live safer.

Pharmaceutical Grade
Manufacturing

Table of Contents

= Chapter 1: Basic Omega-3 Science
= Michael Gross, MD

= Chapter 2: Therapeutic Dose and Form of Omega-3s
= Michael Gross, MD

= Chapter 3: MGD and Posterior Blepharitis: Major Component of Dry
Eye?
= Michael Gross, MD

13
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Lipid Layer

Is Meibomian Gland ‘

Dysfunction/ -
Posterior Blepharitis the

Major Component of Dry Eye"

= Lipids are the major components of meibum ¢
(also known as "meibomian gland secretions"). -

= Lipids are universally recognized as major
components of human and animal meibum.

References
£ 7e¥e, human. Encyclopzda Briannica. Encyclopaedia Brtannica Utimate Reference Suie. Chicago:
Encyclopzedia Britannica, 24
A Nicolaides N, Kaitaranta JK Rawdah TN, Macy JI, Boswell FM 3rd, Smith RE. "Meibomian gland studies:
Gomparison of steer and human ipids. Invest Ophthalmol Vis Sci. 1981 Apr;20(4):522-536. PMID 7194326,

A Butovich IA. "The Meibomian puzzle: combining pieces together." Prog Retin Eye Res. 2009 Nov;28(6):483-498.
PMID 19660571.

A Butovich IA. "Lipidomic analysis of human meibum using HPLC-MSn." Methods Mol Biol. 2009;579:221-246.
PMID 19763478.
A Tsai PS, Evans JE, Green KM, Sullivan RM, Schaumberg DA, Richards SM, Dana MR, Sullivan DA, "Proteomic
analysis of human meibomian gland secretions." Br J Ophthalmol. 2006 Mar;30(3):372-7. PMID 16488965.

Eyelid Anatomy

= ADDE
uEDE
 Mixed

4 Non-ADDE +
Non-EDE

= 86% of patients with a classified DED subtype
demonstrated signs of MGD

= Purely aqueous-deficient (ADDE) subtype represented the
smallest percentage of patients (~10%)

Lemp MA, etal. Cornea. 2012.

Hair follicle
Perifollicular glands
Eyelash

14



Tear Composition

ol

& ;

" Prevents evaporation of tears
and is the final optical
interface

L LIPID LAYER

I

aqueovs myex  Hydrates and provides optical
i interface

Sl T TSI

Adheres to cornea and binds
aqueous
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conclusion

= The majority of patients with dry eye symptoms ow
have blepharitis

= |f a secondary infection is present, treat with
AzaSite, Doxycycline or TobraDex ST

= Omega 3’s provide short and long term
treatment of the inflamed oil glands, effectively
providing the underpinnings of a great dry eye
therapy.

o~

The Hypothesis behind ,
“The Root Cause” of Dry Eye

= Omega Imbalance (excess Omega-6:0mega-3)
= causes the meibum to become thick, viscous and inflamed
= causes the Meibomian Glands to become blocked
= prevents the production of the lipid layer

= Without the lipid layer, the aqueous layer evaporates, causing the
ocular surface to become irritated (red, dry, scratchy)

Medscape Ophthalmology

From Medscape Ophthalmology
There's Nothing Fishy About Omega-3 Fatty Acids for Dry Eye Syndrome
Robert H. Graham, MD
Published: 09/01/2009

e

y form s reduced
103 low as 20% (up 1o 60% it a High fat meai). Th-wnpamupoewmhhmiymndshm‘labwpﬁmdmf-

ith a high-fat meal). ™ Thi results in 50% more plasma EPA and DHA when the
‘acids are administered as a trigiyceride rather than an ethyl ester ™

A 1 ST A S| 0 7

[T s

15
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[ WA B

cause of Dry Eye Syndrome T

R o e R R D e B 4 First evidence of Omega-3 EPA/DHA effect on a potential root cause of
& p Dry Eye Syndrome - | REPEATED
- s S. Gregory Smith MD, Attending Surgeon Wills Eye Institute
) 5 B 3 Presented at 2011 Cornea \A Fall i
82% of patients treated with Dry Eye Omega Benefits (1680mg EPA/560mg

DHA/1000IU Vitamin D3) showed a change in the composition of the X
meibum after 8 weeks of treatment

§¥53F3 3%

$¥ 533335

Positive clinical outcomes for patients in 4-8

Wi Weeks
+ 70% became completely asymptomatic
+ 100% noted decrease in primary complaint
« Improvementin TBUT was statistically
significant
« All patients with corneal staining at baseline
significantly improved
« Patients with hyperosmolarity (>308 mOsm/L) - ety - o
at baseline improved 25%
Dry Eye Omega Benefits normalizes the composition of the oil in Meibum analysis - Omega-6 levels decreased , EPA/DHA APPEARED IN

the meibum, which contributes to the lipid layer of the tear. MEIBUM ASSAY FOR THE FIRST TIME IN RESEARCH.

[ .

T —

Treatment Protocol W

/OCULAR CARE

Cataract and Refractive Surgery Tod
March 2014

COVERSTORY )

The Role of Nutrition

e in Ocular Health
The traditional for posterior blepharitis, as . Back to answering the i
this condition is also called, has consisted of artificial ~

patient’s question, why did | e
get dry eye in the first place?

tears, topical steroids, oral tetracycline and its derivatives,
and more recently, topical azithromycin.

BYS. GREGORY SIWITH, HD

e ST iz In the past 30 ?L“‘ :“”;%Eﬁﬁ%ﬁ::%
years, none of these agents has brought long-lasting relief
to patients.

anuinflammatory n nature.”

My answer: | changed your

The best treatment | ha“ve found in diet, and your dry, red

more than 30 years of practicing ophthalmology is omega-

s

Sormryin et

7ot e o prc irritated eyes resolved. | FEEEER
3 farty acids in the triglyceride form. would have to say it was your o ST
. e . . i fom g
- Physician Recommended Nutraceuticals (Plymouth et it @212t o Gy s 2 Dt e
Meeting, PA) makes the form of omega-3 that achieves e S e
this near 100% absorption.* ="

e

12K s B e S g e W
by e o hs s i e

16



Preparing the Ocular Surface

—<
['aimﬂﬁehzlm&unrgﬂy February 2012

e g
Pre and Post — Operative Cataract Care of Eyes with
ICEd Inflammatory Disease

IRENAISS!

By initiating management prior to surgery, J ,4
ophthalmologists can improve the success of the
cataract procedure and increase patients’ satisfaction.

By Edward J. Holland, MD, and Eric D. Donnenfeld, MD

Another first-line therapy for MGD is oral
omega-3 nutritional supplements. The
recommended dose is 3 g per day.

4/17/2018

Contribution of Tear Film to V{

+ The tear film is the first refractive
interface ——
¢+ Anterior surface of the precorneal tear | i
film has the greatest optical power of
any ocular surface? R,
* With cornea, provides 2/3 of eye’s
optical power = S woowuves
T 'Wﬁél‘
* Largest A in refractive index is i W
between air & tear film R

1. Albarran C, et al. Contact Lens Anterior Eye 1997;20:129-35.

Dry Eye in the Cataract Population

S ARy

+ Prospective evaluation of patients presenting for
routine cataract surgery
* 200 eyes of 100 patients

+ 59% had a diagnosis of blepharitis
¢+ 61% had a TBUT of < 7 seconds

Luchs J, Buznego C, Trattler W. Incidence of patients sch P ASCRS 2010.

Impact on Preop Measuremer

¢+ Dry eye affects accuracy of measurements used
for determining candidacy and for IOL selection
and power ;

* Keratometry
- Magnitude and axis 5 =

* Topography
* Wavefront aberrometry

17



Surgical Planning

+ Potential consequences of dry eye.during
surgical planning process

Exclude from consideration for MF IOL due to ) 4
reduced acuity or suspicion of poor retinal image
quality
Select wrong monofocal IOL based on preop SA
Select wrong IOL power
Plan for toric IOL or LRIs when not needed (or v.v.)
Position toric IOL on wrong axis

Perform unnecessary lens exchange or
enhancement

4/17/2018

Disruption of the Ocular Surface

Induces Distortion That Is Magnilﬁ

a Multifocal IOL

Tear Film Irregularities & Vision i
Sy
4
¢ lrregularities in the tear P
film scatter light and can 2
degrade retinal image £2
B EE
quality by 20-40%" -
. . 2 "
+ Between blinks in dry Eg 12
eyes vs. normal eyes &
* Visual acuity is more 35 0 f
impaired? 5 o4 |
* HOAs increase® o ¢ 2 4 & 8 0 12 1 11
1. Tutt R, Bradey A, Begley C, et al. IOVS 2000; T feoc}
2. Goto E, Yagi Y, Masumoto Y, Tsubota K. Am J Ophthalmol 2002
3. Montes-Mico R. J Cataract Refract Surg 2007

Progression of Dry Eye with Surgery " {

+ Patient with moderate
OSD
+ Add
* Toxicity and
preservatives
* Cataract incisions and
LRIs
* Irritation/healing from
surgery
+ Surgery takes the cornea
over the edge

18
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Patient Satisfaction & Comfort
Surgical Outcomes?

Does Hyperosmolarity Undermine Yo%

+ Dry eye is one of the most common causes of
dissatisfaction in surgical patients

= ype
» 28% of dissatisfied LASIK patients’ - . = =
+ 15% of dissatisfied MF IOL patients? d B - o A . ’
- Does not include impact on V/A - likely even V i -
higher i . R
+ Blame symptoms on the lens Fom -3 L -kv s$°" S
. | e b o . . L3 .
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* Increased difficulty with computer use or night driving

References: 2014 TearLabs Corp. submitted for publication 2014

Summary Does Hyperosmolarity undermine your :

surgical outcomes?

L

ves had 0.5 D (diopter) of change

+ Dry Eye is very common in the cataract
population 4 P

hyperosmolarity

OHas a significant impact on your patient’s vision, e
comfort and quality of life = Aokt

QCan have a significant impact on your surgical i
outcomes

QImportant for you to diagnose and properly treat

Change In Keyl (D)

B Normal (n=22) 1 Hyperosmolar (n=50)

References: 2014 TearLabs Corp. submitted for publication 2014
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Does Hyperosmolarity undermine your ;{
surgical outcomes? = :

Visual Acuity 3 Month Post-operative (n=128

UCvA BCVA UCvA BCVA

Elevated Osmolarity B Normal Osmolarity

Eldridge D, et al. Presurgical hyperosmolarity and treatment with AMO blink Tears Predicts Refractive Outcomes. ARVO E-Abstract 1286, 2012
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What Proof do
we have
that Omega-3s -
have a
Therapeutic Effect
in MGD?

ASCRS Abstract Available ;{

et

“THE INFLUENCE OF

OMEGA-3 NUTRITIONAL REGIMENON .. ;
TEAR OSMOLARITY IN CASES OF

DRY EYE DISEASE.”

Conclusion

This study demonstrated that oral consumption of re-esterified omega-3 fatty
acids (1680 mg EPA and 580 mg DHA once daily for 12 weeks) resulted in a
statistically significantimprovement in tear osmolarity, corneal staining, OSDI,
and omega index levels.

https://ascrs.confex.com/ascrs/15am/webprogram/Paper18565.html
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Study Design

-
Double-Masked, randomized, placebo-controlled,
multi-center study of a triglyceride omega-3

105 subjects completed the study

(54 in treatment group and 51 in placebo group)
* Average Age: 56.8 years
* Gender: 71.4% women
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Results

4'ﬁ

End Points

¢ Primary:
* To determine the of 2240mg triglyceride based Omega-3
(PRN Dry Eye Omega Benefits®) on tear osmolarity,. ¢

+Secondary:

OSDI (Symptoms)

Tear Film Break-Up Time
Corneal Staining

Lipid Layer Thickness

Schirmer’s Test
* MMP-9
Omega-3 Index Score

Least Square Estimates for Tear Osmolarity Change from Baseline g

Tear Osmolarity (Week 12)

Omega-3
Placebo

p-value*

~O-Omeg3inmsa)
~0-Placaba pess)

6
Waeks

326 (15)
326 (15)

326 (16)
326 (15)

Tear Osmolarity (Change from Baseline)

10

Tear Oumalarity (mOsmIL)

309 (13)
317 (20)
0.042

=0 Omega-3 (n=su)
~O-Placebs (nms)

F: "
weks
307 (12) -19
318 (20) 8
0.004 0.004
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Chi Square Test for MMP-9 biomarker chang;e-l

MMP-g positive subjects (%) - Week 12

MMP.g positive subjects (%)
&8

~O-Omega-3 (n=s4)
~0-Placsbonagi)

@ 3 12
Wasks

Omega-3 43 20
Placebo 32 30
p-value* 0.095
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Least Square Estimates for Tear Break,;

-
TBUT (Week 12)
,;
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o 1 12
Wesks Weeks
Omega-3 4.78(2.96) 6.64(3.17) 8.25(4.78) 3.47
Placebo 461(2.04) 555(243) 581(3.13) 1.20
p-value* 0.126 0.002 0.002

Least Square

05D Symptoms - Week 12

05Dl Symptoms (Change in Baseline)

Least Square Estimates for Omega Index C
from Baseline by Visit -

»
8
35
0 Omega-3(nmss) ~O-Piscsbe (s -l vy
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Q 6 12 ° & 22
Weeks Weeks
Omega-3 32(19) 21(14) 15(11) =il7
Placebo 27(23)  20(17) 22(19) 5
p-value* 0.285 0.002 0.002

Omega Index (%) - Week 12
1

[

Omega index36)
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Omage ndex 6
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=0=Omega-3 (n=54)
O Piscebo (n=gi)

o [ 12
Weeks
Omega-3 4.19 (1.04)
Placebo 4.90 (1.36)
p-value*

Omega Index % (Change from Baseline)

6

=0-0muga3nagy  =O=Piacaboest)

7.19(2.65)
5.14(1.74)
<0.001

3 2
Woeks

3.00
0.24
<0.001
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Conclusion: : i 3
Dry Eye and Omega-3 Supplement i

+  The natural triglyceride form of omega-3
supplementation significantly

* Improves tear osmolarity = |

* Improves TBUT
* Improves the OSDI

* Increases the Omega-3 Index

Thank You! = |
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