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Dry Eye Disease!
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Tear Film and Ocular Surface Society (TFOS) July 2017

TFOS DEWS Il

“A multifactorial disease of the ocular surface
characterized by a loss of homeostasis of the
tear film, and accompanied by ocular
symptoms, in which tear film instability and
hyperosmolarity, ocular surface inflammation
and damage, and neurosensory abnormalities

play etiological roles.”
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Prevalence of Dry Eye Disease

Up to 33 million Americans are estimated to be suffering from Dry Eye symptomst.3

Results from the 2015 Gallup Poll (n = 1020) project the number of adults who report
experiencing Dry Eye on a regular basis2:

9.7%
GROWTH
Projected Growth in Frequent

Dry Eye Sufferers -

(in millions)!

2015 2025

Results from the 2015 Gallup poll project the number of adults who report experiencing Dry Eye on a regular basis.
Projections of frequent Dry Eye sufferers are calculated by applying incidence by age to US Census population
estimates in each age group in 2015 and 2025, Projections assume no change in incidence levels over the next

Etiology

uADDE

wEDE

w Mixed

4 Non-ADDE +
Non-EDE

* 86% of patients with a classified subtype have
evaporative dry eye/MGD as a component

Lemp MA, et al. Comea. 2012;31:472-478.
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Dry Eye and Other Conditions

Dry Eye Disease is common among patients with other conditions

Percentage of Patients with Dry Eye
8

Allergy * Contact Lenses * Diabetes * Glaucoma/Ocula,
e s saany el Hypertension

Bottom Line

Punctal Occlusion OU $231 - 264

Ant Seg Photos $17.35 to 57.78

Amniotic Membrane $1489.02 to 2532.51
IPL $1000 — 1200 /4 session

Thermal Expression OU $500 to 750
Manual Expression $125 — 200
Microblepharoexfoliation — $150-200

Bottom Line

Demodex Tx $125.00 to 200.00
Supplements $395.40 ($161.00 Net)
Scrubs,Tears,Masks, Moisture Wear ($196.00 Net)

Bottom Line Examples

4 Visits,Tears, Scrubs, Diagnostics, Net $577

4 Visits, Plugs, Tears, Scrubs, Diagnostics, Net $768.00

4 Visits, Plugs, Tears, Scrubs, Diagnostic, MBE Net $948

6 Visits, Pluss, Tears, Scrubs, Diagnostic, MBE, Thermal Expression
Net $124

6 Visits, Plugs, Tears, Scrubs, Diagnostics, MBE, IPL Thermal
Expression, $2248

6 Visits, Plugs, Tears, Scrubs, Diagnostics, MBE, IPL, Thermal
expression, Amniotic Tissue $3040

6 Visits, Plugs, Tears, Scrubs, Diagnostics, MBE, IPL, Thermal
Expression 2 Amniotic Membranes $3790
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Top Tips for Dry Eye Practice

Top tips for dry eye practice

*Start small — you already have
the equipment
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Top tips for dry eye practice

* Utilize questionnaires -scoring is
helping
*OSDI App
*SPEED
* Frequency of Dryness
*SANDE DEQ-5
*Other

Top tips for dry eye practice

*Do Lunch and Learns
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Top tips for dry eye practice

*Do your own market
evaluation

Top tips for dry eye practice

*Run the numbers on each
investment
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Top tips for dry eye practice

*Dry Eye Coordinator

*Designate a “Louie” —

Top tips for dry eye practice

*Commit to level of care within the
practice
*“Plan to Work and Work the Plan”
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Top tips for dry eye practice

*Have a conversation — Find the
dialogue that you are
comfortable with

HUSKY, COLLIE, BEAGLE .. YOUR
AFGHAN, POODLE, PUG. HINDSIGHT
YORKIE, SHIHTZU, CORG. 1S 20/20.

21

Healthy Oils

24
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(SPEED) Questionnaire?!

Standard Patient Evaluation of Eye Dryness

+ Evaluates the frequency and severity of
symptoms

* Developed as an easy to use fast screening
tool for dry eye disease

* SPEED questionnaire is one of the tools used
to identify candidates for LipiFlow”

DRY EYE QUESTIONNAIRE (DEQ-5)

2 Cunsion st EVE DRYNESS:
o Outg el oy o pat o, e oo i o s o 7

5 W your vty wintons was i eeing of dynss s 1005
e o g

5 Cuesons st WATERY Eves:
vt .yl dy 1h ot et how oen i your e oskr ool
il
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CLIA Wavier

« Lab Director within your practice
« State laws vary from state to state

* Bill the tests as a lab
« Different Deductibles and Co-Pays

* Set your practice apart
* Insurance Panels

* SPEED Score of 6 or greater

* Roughly 15% to 20% of patients

* Varies with patient population

* Investment depends on utilization

28

29

Osmolarity Testing

Abnormal vs. Normal Patient Results

NORMAL OSMOLARITY ABNORMAL OSMOLARITY
00 s
= = W
INTER-EVE DIFFERENCE INTER-EYE DIFFERENCE
> mosmiL )

If a patient is symptomatic with normal
osmolarity, additional considerations
include:

+ Conjunctival chalasis

« Mild allergic conjunctivitis

« Epithelial Basement Membrane

Dystrophy (EBMD)

« Other

30
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Tear Osmolarity and Ocular Surface Health

Normal Tear Film - lipid, aqueous and
mucous layer.

Decrease in aqueous production or
increased evaporation results in abnormal
osmolarity

The glycocalyx and microvilli help
retain water on the corneal
surface

32

Tear Osmolarity and Ocular Surface Health

Left undiagnosed and untreated,
tears with abnormal osmolarity

become increasingly cytotoxic to the
corneal epithelium

Death to superficial epithelial
cells exposes the underlying
immature cells to the
cytotoxic hyperosmolar tears

20 Normal 400~ Mild/Moderate Dry Eye

308 mOsms/L

o 10 20

Time —— +

30
Osmolarity Average 280

20 Slightly elevated 400~ Severe Dry Eye

£
3
E

Osmol:

50

30 40
Time Osmolarity Average 300 Time Osmolarity Average
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Prevalence of hyperosmolarity and symptoms us
of DED in the US population (ARVO Sept 2016) ASludv
verage
Number of patients in the study @
9% of patients that have 1+ dry eye symptoms

% of ic patients wi i
(5308 mOsm/L) or inter-eye difference <B mOsm/L)

References 1. Manoj Vs. Invest Ophthalmo Vis Sci 2016; 57:ARVO E-Abstract 2850.
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Abnormal vs. Normal Patient Results

NORMA

If a patient is symptomatic with normal
osmolarity, additional considerations
include:

« Conjunctival chalasis

« Mild allergic conjunctivitis

« Epithelial Basement Membrane

Dystrophy (EBMD)

« Other

Portable: Specimen collection and analysis in one

Verilyte™ Technology integrates specimen collection and analysis in a single device.

Collection 2 -I Analysis
Osmolarity test cards are interchange- The thermometer is now integrated

able for use with either ScoutPro or the

into the tip of the ScoutPro pen to
TearLab Osmolarity System.

maintain test performance even
when ambient temperature varies
throughout the office.

O Microfluidic lab-on-a-chip technology
O Innovative card design allows tear
collection from the driest patient

O Allows nanoliter volume collection
by any eye care professional
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Testing Osmolarity

* Initial Investment
* $9500

* Test Cards
* $11 per test card
* 1test card per eye
* Billed as a lab test
* Doesn'’t affect E/M Coding
* Reimbursement $22.48 per eye
+ Down Stream Procedures

OsmolarityTesting

* Allowable Amounts Range From
« $12 to $23 per eye
* $24 to $46 per patient
« Cost $22 per patient
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Dry Eye Disease and MMP-9

Matrix metalloproteinases (MMP) are proteolytic enzymes
that are produced by stressed epithelial cells on the ocular
surface!

* MMP-9 in Tears
* Non-specific inflammatory marker
* Normal range between 3-41 ng/ml
* More sensitive diagnostic marker than clinical signs!
« Correlates with clinical exam findings!

« Ocular surface disease (dry eye) demonstrates elevated levels of
MMP-9 in tears®

so 32033209

Ocular Surface Inflammatory Mediators

* Desiccating or osmotic stress to the ocular surface epithelium
is sufficient to activate MAPK and nuclear factor (NF)-kBY’

« Activation of MAPKs stimulates production of inflammatory
mediators by the ocular surface epithelium*7:

IL-1B —

TNF-a

IL-6

IL-8

MMP-9
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MMP-9 = Ocular Surface Disease
£
Cell Loss & Epithelial
Epithelial 'MAPK & NFkB
Cell Damage Pathways

IL-1, IL-6,
1L-8 & TNFa

MMP-9

e

 Dessicating Stress

Increasing MMP-9 2 Hours
a

MMP-9 and Ocular Surface Disease

* MMP-9 destabilizes the tear film and directly contributes to corneal
barrier dysfunction by breaking down tight junctions and facilitating
inflammatory cell migration>

* Down modulation of MMP-9 expression is associated with
improvement in ocular surface epithelia reinforcing the key role of
MMP-96

et e

44 45
MMP-9 Point of Care Testing
MMP-9 testing is a rapid, immunoassay test § PRESS E ) —n -
for the visual, qualitative in vitro detection 2 E
of elevated levels of the MMP-9 protein in J
human tears from patients suspected of
having dry eye. InflammaDry is to be used
to aid in the diagnosis of dry eye, in
conjunction with other methods of clinical
evaluation. This test is intended for
prescription use at point-of-care sites.
46 47
Rosacea and MMP-9 Post LASIK Dry Eye and MMP-9
* N=26 pts: Patients with ocular rosacea (n=‘13) and no_rmal §ubjects
(Sn:n13t)ovr:§2|:g"23|;:u:t?ds tf:r'wp;;g?;frgf;f no irritation * N=16 pts: 50% of post-LASIK dry eye patients were found to have
ymp : W V! P! ° significant inflammation associated with an elevated MMP-9 by
P o rgm quantitative MMP-9 ELISA?
s * The OSDI was found to nonspecifically identify patients with
B, symptomatic dry eye but does not differentiate patients with
H . significant inflammation?
onirals Toaacer . -
48 49
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Artificial Tears and MMP-9

« Artificial tears provide a
palliative relief of eye irritation
in patients with aqueous tear
deficiency, but do not prevent
the underlying inflammation
or reverse conjunctival
squamous metaplasia in
chronic dry eye!

.

Artificial tear eye drops alone
failed to demonstrate any
reduction in MMP-9 levels?

e s ok e e % it
e s wi St s 1 e s Gy 01 21671

e R f oy 201352001543, 2 Acenar, Ao
Sl R v

Punctal Occlusion

* Punctal occlusion has been
shown to improve
objective and subjective
measures of dry eye to and
to exacerbate ocular
surface inflammation in
subjects with overt clinical
inflammation®

The Delphi treatment
guidelines for ocular
surface disorders
recommends that
inflammatory conditions
be treated before punctal
occlusion?

s e 5. oot T e
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Integrating a Dry Eye Management
Protocol

e ——

Consider cyclosporine BID « Artificial tears, gels, intments
nmm 3 fatty acids 2,0004,000 m. or

e —

 No Significant Bleph:

« Consider loteprednol Q-daily

+ Consider punctal ocelusion
« Consider BlephEx, Ay
Upifow or L i seificant MGD
« Consider NSAID Q-daily for
« neuropathic pain

ignificant Blepharitis

 Consider ospoite

« Consider Blephex, Lipiflow or IPL

* Consider Avenova, azythromycin or
doxyeycline

52

Treatment of Dry Eyel

* Adry eye treatment study was performed to compare the impact of steroids
(loteprednol) and saline on MMP-9 exp fte y treatment
* 30 patients with Sjogren’s Syndrome representing aqueous deﬁclency
* 30 patients with evaporative dry eye due to MGD
« 15 patients were healthy controls

* Patients were divided into 2 subgroups

* One group was treated with saline
* One group was treated with saline artificial tears plus topical corticosteroid eye drops (0.5%
loteprednol etabonate) 4 times daily for 15 day:

* Patients with Sjogren’s Syndrome showed a 66% reduction in MMP-9 expression while
MGD patients showed a 42% reduction

« Artificial tear eye drops alone failed to demonstrate any reduction in MMP-9 levels

€ oo i 5 i
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MGD is Extremely Common

Dry Eye 86%1
Peri-menopause 79%2
Polycystic Ovary Syndrome 73%3
Glaucoma (on prostaglandins) 96%4
Glaucoma (non prostaglandin) 58%4
Diabetes 58%5
VDT users (4+ hrs per day) 85%6
Cataract Patients 59%7
Contact lens wearers 60%8

1emp MA, Crows L Bron Al ot l. Comes 201231614723, 2 in X, et Medicne Bakior9)
2016750104268, 3 Basr G ctal. Cur e Mocan MC, et al. J Glaucom:
BT S & STt S ol 201630501 740,174 s Lo G SER SRy 108875,

7.Algamadi et al. Comea 2016;35(6):731-5. 8 Machalifska A, et al. Cornea 2015;34(9):1098-104.
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Meibomian Gland Dysfunction

Diagnosing
Gland Evaluation
Expression
Meibography

Stages of Evaporative Dry Eye Disease
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Normal Obstruction Dilation Atrophy Cornification

Atotal loss of Meibomian Glands means a total loss of lipid secretions
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Impact of MGD on Ocular Health

* MGD Decreases
- Ocular Health & Protection*
- Corneal nerve health?
- Conjunctivalhealth3

- Tear film immunityl'4

- Visual at:uityl'5
- Ocular comfort*®

- Contact lens comfort and wear time*®

mer EM, Aragona P et al. Br ) Ophthalmol 2016 ;100(3):300-6. 2. Azizi 5, Ugak T, Yasar I, et al. Semin
(3)377-383. 3. Liang Q, Pan Z, Zhou M, et al. Cornea 2015;34(10/:1193-9. 4. Mudgil . Invest
Vis Sci 2014;55(11):7272-7. 5. Epitropoulos AT.J Ophthalmol 2016. 6. Machaliiska AL Zakrzewska A,
Adamek 8, et al. Cornea 2015;34(0):1098-104

Imaging changes everything

cleles

% m\“'d

Dynamic Meibomian Imaging (DMI)
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Dynamic Meibomian Imaging (DMI)

Dynamic lllumination

Adaptive Transillumination Dual-Mode DMI

60
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The international Dry Eye Workshop (DEWS)

2007 Management and Therapy of Dry Eye Disease:
Report of the Management and Therapy Subcommittee
of the International Dry Eye WorkShop (2007)

International Dry Eye

WorkShop (DEWS)
2017
( TFOS DEWS Il Management and Therapy Report
& Lyndon Jones, FCOptom, PhD *-". Laura E. Downie, BOptom. PhiD ”, Donald Korb, 0D

Heniter et Caillo, MD, P RezaDana. My Saphie X. Deng. MD, i)
Pham . Don. M, Gerd Ceering. MD. FEBO. Richard Y Hi
OS DI 5 I Kyoung Yul Seo, MD; PD ", Joseph Tauber, MD, Tais H. W
Jianjiang Xu, MD, PhD ", James S. Wolffsohn, FCOptom, PhD
Jennifer P. Craig. MCOptom, PhD

Treatment guidelines recommended by DEWS Il (2017)

Step

Step3:
i

« Modification of ocal environment
odif Juding oral essential

ity acid supplementation)

« Wentifcation and potential modification/elimination of offending systemic
and topical medications

= Ocular lubricants of various types (if MGD is present, then consider lpid.
containing supplements)

= Lid hygiene and warm compresses of various types

+ Onal secretagogues
« Autologousfallogeneic serum eye drops
+ Therapeutic contact lens opions

> Sof

- Rigid sclral lenses

Stepd:

Stepz
1f above options are inadequate consider:

« Topical corticosterid for longer duration
+ Amniotic membrane gralts

« Non- 1
« Tea tree oil reatment for Demodex (if pesent)

Moisture chamber spectacis/gogges
« Overnight reatments (such as ointment or moisture chamber devices)
« In-ofice, physical heating and expression of the meibomian glands (including

« Other surgical approaches (eg tarsorrhaphy,

iIn-office intense pulsed light therapy for MGD

- Topical secretagogues
pical  non-glucocorticoid immunomodulatory drugs (such  as
cycosporine)
Topical LFA-1 antagonist drugs (such as liftegrast)
Oral macrolide or tetracycline antibiotics

e
stpt
sep
stp
s
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Most Important Diagnostic Question to Ask:

Do you have morning symptoms?

KB Light Test
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* Latex Free

* Porous and Hypoallergenic Material

« Contour Orbit Shape

* Regular (Blue tab) and Sensitive
(Purple tab) available.
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« How To Use/Proper Placement

Thank You

76
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