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Ocular Surface Disease
Villain with 1000 Faces
Prevalence and Incidence of Dry Eye and Meibomian Gland Dysfunction

in the United States
) hal (2022) 140(12):1181-1192

JED prevalence by s, DED incidence

Meta-analysis estimateq
DED prevalence = 8.1% (4.9%-13. ing 9,808,758 participants)
+ MGD prevalence of 21.2% (7. 3% using 19,648 participants)

18 years and older and 7.8% in a population aged 6

Conclusions and Relevance
- Systematic review and meta-analysis demonstrated uncertainty about the prevalence and incidence of
dry eye and MGD in the United States

Yonsistent and validated definitions of dry eye and MGD are needed for higher-certainty estimates of
DED and MGD prevalence and incidence in the United States
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Ocular Surface Disease

Villain with 1000 Faces — 2023 Dry Eye Report (Eyes On Eyecare)
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of dry eye among patients who present to your clinic?
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Ocular Surface Disease

Villain with 1000 Faces — 2023 Dry Eye Report Bt

==
What toolsare you using to
identity DED patients?

Ocular Surface Disease
Leading Etiologies

==
Do youincarporate validated dry eye

westionnaires fike SFEED or SO inta
yourcase history or patient intake forms?

[

Systemic Inflammation

n do you use vital dyes
e your OSD patients
with known symptoms?

How often do you use vital
dyesto evaluate your non-0SD
patients without symptoms?

Ocular Surface Inflammation

Ocular Surface Disease
Villain with 1000 Faces — 2023 Dry Eye Report (Eyes On Eyecure)‘

Ocular Surface Disease
Leading Etiologies

m

RICHARD H. THALER

CASS R.SUNSTEIN

Ocular Surface Disease
2017 DEWS Il Definition

* Multifactorial disease of the
ocular surface

Characterized by loss of tear
film homeostasis and
instability

Hyperosmolarity,
inflammation and
neurosensory abnormalities

Ocular Surface
Disease
Diagnosis and
Management
Etiologies

. Meibomian Gland Dysfunction

- Environmental Factors

- Digital Device Usage

. Systemic Disease
- Medication Use

. Lifestyle Choices
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Ocular Surface Disease

Leading Etiologies - MGD

MGD: Role of gland dysfunction in dry eye disease
Ophthal ( Suppl 11):520-S

Abstract

MGD is an umbrella term that encompasses several meibomian gland
disorders ranging from congenital to acquired

+ Negatively impacts both the quality and quantity of meibum
secreted which in affects the ocular surface and TF composition

+ Increased evaporation, hyperosmolarity, inflammation and
ocular surface damage occur subsequently causing discomfort,
visual disruption and dry eye sensation

Ocular Surface Disease

Leading Etiologies — Systemic Disease
Systemic Conditions Associated with Severity of Dry Eye
Signs and Symptoms in the Dry Eye Assessment and

nt Study

re DED signs were asociated sgnificantly with
Foclalrosacea
Smoking history

OA, DM, s olesterclemia
cisted signficantywith

nificant DED signs varied by systemic condition, reflecting different DED

Ocular Surface Disease
Leading Etiologies — Environmental Factors (Indo

Association of the Indoor Environment With Dry Eye

Results

participants reporting DES symptoms in the moderate range using OSDI
ciated with worse symptoms and sig

ion, Schirme eyelid vascularity and

1-unit increase PM, ; level was associated with:
1.59 OSDI score increase
0.39 Schirmer score reduction
0.06 increase in inflammation

Condlusions

Increased particulate matter exposure was associated with worse
'y eye metrics
Higher humidity increases microbial growth and particulate
matter size and mass

Ocular Surface Disease

Leading Etiologies — Medication Use

L mouth, it causes dry eye

Ocular Surface Disease

Leading Etiologies — Environmental Factors (Outdoor)

Environmental Factors Affect the Risk of DES in a United States Veteran Population

hthal (2014) 12

Table 1. Rask of Dr
Fullur

Ocular Surface Disease
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Screening Tools

Ocular Surface | - Entrance Skills
Disease | . sii lamp Point-of-Care
. - CLIATesting
Diagnosis and . Detailed Lid Evaluation
Management - Schirmerv. Phenol red
. Vital D
Measurement and ranyes

Imaging - Smartphone Applications

- Anterior Segment Imaging

Ocular Surface Disease
Clinical Measurement and Imaging — Screening Tools

Comparative Evaluation of 5 Validated Questionnaires as Screening Instruments for DED
P h 91

Methods
211 participants ndardized instructions before administering the OSDI, DEQ-5,

ed order. Independent observer e
urface param:

Noninvasive TBUT<10se
TF osmolarity 308 mOsm/L or interocular difference in osmolarity >8 mOsm/L
>5 comeal staining spots:
>9 conjunctival staining spots

- Margin staining >2mm in length and >25% in width

Results
. SEWS Il criteria. NITBUT was 8.6 molarity was 31012 mOsm/L, interocular

neal spots, 51% participar conjunctival spots, and 46% participants
mim in length and >25% in widtl
of the OSDI and SPEED scores were significantly greater than chance.
Discussion
TFOS DEWS Il highlighted the considerable heterogeneity in the study populations, methodologies and reference
standards used in previous diagnostic accuracy studies of validated DED questionnaires.

Ocular Surface Disease Ocular Surface Disease
Clinical Measurement and Imaging — Screening Tools Clinical Measurement and Imaging — Screening Tools

0SDI = [(score sum) x 100] / [total number of questions answered x 4]
Standardized, Comprehensive ROS (Following 2018 AAO PPP)

toplasty, cataract surgery, keratorefractive surgery)
ular surface disease lar mucous membrane pemphigoid)
Eyelid / Orb c ptosis repair, bley ty, en n repair, ra

Systemi

b ns (anticholinergics, antihistamines, diuretics, hormones and antidepressants,
antiarrhythy etinoin, atropine, beta antag

mic inflammatory d ( ndrome, GVHD, RA, SLE, Steve on syndrome,

rological condition
Chronic viral infections (Hepatitis C, HIY
e hand smoke
mal)
ntal cavities, oral ulcers, fatigue, joint pain/muscle ache, menopause

Ocular Surface Disease
Clinical Measurement and Imaging — Screening Tools

Symptoms of dry eye disease and personality traits
[0S one (2016) 11(11): €01

Ocular Surface Disease

Moanal the score Moan250
Lowigh

aassi0m

asprzuse

ABs02 1068

6/7/2023




6/7/2023

Ocular Surface Disease Ocular Surface Disease

- Screening Tools : Clinical Measurement and Ima Clinical Measurement and Ima Entrance Skills

Ocular Surface| - Entrance Skills Tans iluminationof L (g )
Disease | . Slit lamp Point-of-Care ans-llumination of UL (Korb-B
i - CLIATesting
D|agn° and . Detailed Lid Evaluation
Management . Schirmerv. Phenolred
- Vital Dyes
) Measurement and B

Imaging - Smartphone Applications

- Anterior Segment Imaging

Ocular Surface Disease

Ocular Surface Disease )
. Screening Tools , | Clinical Measurement and Imaging — Slit Lamp Point-of-Care

Clinical Measurement and Imaging — Entrance Skills
Lower ;
hiel , 3 : i . Ocular Surface| - Entrance Skills
Disease Slit lamp Point-of-Care
. . CLIA Testing
DlagnOSIS and - Detailed Lid Evaluation
Ma nagement . Schirmerv. Phenol red

. Vital Dy
A Measurement and Gl

or (Tear Science) Jones 1 (physiol
CTA swab /b

Imaging - Smartphone Applications Jonas | Oye Test
Negatve

- Anterior Segment Imaging




Ocular Surface Disease
Clinical Measurement and Imaging — Slit Lamp Point-of-Care

Comparison of Phenol Red Thread Does the Phenol Red Thread test and
Test With Schirmer I Test for the the Schirmer test measure the same
thing?

esults
When comparing th
recommended measuring tes (5 min
no significant correlation wa
d
Schirmer <15mm abnormal @ 5
ubjects underwent 3 separat gnificant positive correlation
No significant difference wa < when comparing the
the 15 end-po
Condlusions Conclusions
155 PRT test was the most PRT and Schirmer do not measure
reproducible the same thing when recommended
observation times were used (5min v
0 455 PRT test provided the most ks 155
becurate delineation

PRT <20mm abnormal @ 15sec

Ocular Surface Disease

Clinical Measurement and Imaging Mmﬁ f-Care

ality
Non-ifferential KCS marker

Lactoferrin (Advanced Tear Dlagnusll:s) [Class Il CLIA]
Protein produced by the e lacrimal gland
Differential KCS marker

1gE (Advanced Tear Diagnostics) [Class Il CLIA]
+" Presence of ocular allergen

InflammaDry (RPS) [Class | CLIA]
« Detection of inflammatory marker MMP-9
Qualitative marker
AdenoPlus® (RPS) [C
i detecton of séenovral anigen
Sjo® Test

F and ANA
5-A and $5-B with immune markers PSP-1, CA-6 and SP-1

Ocular Surface Disease
Clinical Measurement and Imaging — Slit Lamp Point-of-Care

Vital Dyes
Watten #12 (cobalt blue)

Ocular Surface Disease

Clinical Measurement and Imaging =Stittamp-Reiat-of-Care

‘CLINICAL LABORATORY IMPROVEMENT AMENOWMENTS (CLA)
\PPLICATION FOR CERTIFICATION
(Lt necm

https://www.cms.gov/Medicare/CMS-Forms/CMS-Forms/downloads/cms116.pdf

6/7/2023

Ocular Surface Disease
Clinical Measurement and Imaging — Slit Lamp Pomt of-Care

Influence of Pterygium on Meibomian Glands and Dry Eye
Paramelers
10

Methods
Pterygium patient
underwent

Results
54 h pterygium (Group 1) and 50 control eyes (G e included.
« Schirmer 1 test results and TBUT were lower in Group 1

0SDI and meiboscores were significantly higher in Group 1

16 lietonl e gfGraup 1 and 2% of Grougll

MG loss region was distributed asymmetrically in 76% of Group 1

MG asymmetry located adjacent to pterygium in o5t of Group 1

- Conclusions
< Overlap of the pterygium location and MGD suggests a direct

In pterygium patients, the possibility of MGD and associated
evaporative dry eye should be considered

Ocular Surface Disease
Clinical Measurement and /main — Slit Lamp Point-of-Care

Link between Tear Instability and Hyperosmolarity in ation in DES and neuropathi

i the comea
lght provided the most

Concuions
lakryggtatngthet hyperonmoler g tecr gl o withDED symptoms and pesistnt ocular i afertp
may transiently spike during tear instability resulting in mpmmm.,wm.un ort NOP.like symptoms and demons
cornealinflammation and triggering sensory neurons. vy evokedpein.

Proparacaine pain abatement
Muro 128 = corneal hyperosmolarity Proparacaine pain persistenc
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z / Ocular Surface Disease Ocular Surface Disease
Screening Tools Clinical Measurement and Imaging — Smartphone Applications Clinical Measurement and Imaging — Smartphone Applications
Reliability and clinical applicability of a novel tear film imaging tool
Clin Exp ((2021) 259: 1935

. Evaluation of the SVOne: a handheld, smartphone-based
Entrance Skills autorefractor

Ocular Surface

Methods.

Disease | . siitlamp Point-of-Care <sed bt withand wihout cycl
A - CLIATesting : 2
Diagnosis and . Detailed Lid Evaluation

Management . Schirmerv. Phenolred
Measurement and - VitalDyes ; %

Imag i ng Smartphone Applications

eatability of

ignificant
and the other fo

- Anterior Segment Imaging .
e handheld aberrometer provides measurements of refractive error
@ iormal, young individuals that are not significantly different from
ther subjective and objective procedures.

Ocular Surface Disease

Screening Tools - Clinical Measurement and Imagin erior Seg Imagin

ness profile in DED

Ocular Surface Disease

Clinical Measurement and Imaging — Smartphone Applications

Characteristics and Risk Factors Associated With Diagnosed and )
Undla?nnsed Sympmr'nam: Dry Eye Using a Smartphone Application Ocular Surface . Entrance Skills
Disease | . st lamp Point-of-Care
H H CLIATesting
Dlagn05|s and - Detailed Lid Evaluation
Management - Schirmerv. Phenol red
- Vital Dyes thickness profile variance and range of treated patients
Measurement and 7 4 X
. ” - Conclusion:
+ extended screen exposure i i + DED patients have irregular epithelial surface that can be
| SR, Imaging | - smartphone Applications et oW cpeie it il b

or symptomatic vs asymptomatic DED
- female sex (OR 1.99)

sk factors for undiagnosed vs diagnosed symptomatic DED . 4 « Epithelial thickness profile range and variance correlate
male sex (OR: 0.55) . Anterior Segment Imaging accurately with symptoms and could be used to follow-up patients
Sp—— R e
Bphthalmic surgery (OR 0.41)
I contact lens use (O 0.64)
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Ocular Surface Disease Ocular Surface Disease Ocular Surface Disease
Clinical Measurement and Imaging — Anterior Seg Imaging Clinical Measurement and Imaging — Anterior Seg Imaging Clinical Measurement and Imaging — Anterior Seg Imagin

Quantitative analysis of morphological and functional s View Il Oc
T T features in Meibography for MGD: Diagnosis and Grading + Real-time visualization of

TearScience LipiScan Dynamic Meibomian Imager (Johnson & Johnson Vision)
+ Dynamic lluminati enhanc mian gland structure in ~

e lipids to blinking

(Oculus)

+ Advanced corneal t fher with a built-in real keratometer and a color camer ed for external imaging
Meibox (Box Medical Solutions)
+ Portable

lamp-moun based infrared camera captures blackand v

MX2 (haffer Vision Solutions)
= First high-definition, cloud-based, portable and slit compatible ocular camera and meibographer

mprehensive diagnosticsystem r-qualitytear film ana
- Combination of DI-TI-GA-S1 showed an AUC 0.82 for discriminating MGD
from symptomatic subjects. (Quantel Medical)
+ Performs four noncontact exam (nterferometry, non breakup time, tear meniscus, and aphy) in 4 minutes
Merging DI-TI-G; the hi
esures total optical quality, accounting for light scatter caused by pat

ystane iLux (Alcon)
Portable imager to visualize blocked meibomian glands

Ocular Surface Disease ) Ocular Surface Disease

Clinical Measurement and Imaging — Anterior Seg Imaging - In-office : Clinical Treatments and Decision Algorithms — Lids / Lashes
o P N - - Unhealthy Eyelids vs. MGD 2
Systematic Review on the Association Between Tear Film Metrics . Rubric for Effective Therapy
and Higher Order Al tions in DED and Treatment Laxity 2
the 3

Ocular Surface - Ereed=r o g Sp, N

eifan assocition etween tar im met Disease o o
and second to determine if the treatment of ry eye: =
tear film metrics and HOAS together ‘ - o - Diagnosis and - Pharmacologic s BlephEx

+ Clear evidence demonstrating that DED and HOA are associated

4
and the tear film is one of the most important factors in this & - Ma nagement - Homewol 1 m
relationship - : J
Treatments and —

+ Direct correlation between tear film metrics and HOA. » . Lifestyle
+ Improvements in HOAs with dry eye interventions provide further Al gor ithms ‘

evidence to support the intricate relationship . Targeted Treatment

Further research s stil required in the realm of clinical application 3 g - Root Causevs. Sequela

P =

dry eye interventions vary across patient severity and treatment - Episodicvs. Chronic
modality
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Ocular Surface Disease
Clinical Treatments and Decision Algorithms — Lids / Lashes

Telangiectasia <-Both ->

e

Ocular Surface Disease Ocular Surface Disease
Clinical Treatments and Decision Algorithms — Lids / Lashes Clinical Treatments and Decision Algorithms — Lids / Lashes
15 Margin Imequiaity -

Ocular Surface Disease

Ocular Surface Disease
Clinical Treatments and Decision Algorithms — Lids / Lashes

Ocular Surface Disease
Clinical Treatments and Decision Algorithms — Thermal Clinical Treatments and Decision Algorithms — IPL
LipiFiow 08) e

devi

s infest the human eye
ide range of anterior

QusT
DEMODEX
sen

+ Implicated in anterior and posterior blepharitis,
blepharoconjunctivitis and blepharokeratitis

+ Demodex infestation remains underdiagnosed
« Epithelial hyperplasia and reactive hyperkeratinization ey TearCare (Sight Sciences)
along with follicular distention and misdirected lashes Heat

Mio (MiBo Medical) E Eye ESW Vision)
sion x 1 Fon
+ Definitive diagnosis can be made with lash sampling il

L a Not FOA-appre
. b @?( $300s 3 jeas
Primary treatment modalitie: % N - dah
< Hypochiorous solution 0. ’

Tea tree oil
* Lotaliner 0.25% (pending FDA approval)




Ocular Surface Disease

Clinical Treatments and Decision Algorithms — LLLT
Equinox (Marco) and Epi-C Plus (Marco)

Effect of low-level light therapy in patients with dry eye: a prospective,

randomized, ob‘serverrm:sked trial.

Low-level light therapy in the treatment of meibomian gland dysfunction

Intense pulsed plus low-level light therapy in meibomian gland dysfunction

d 1

Equinox (Marco)
Not FD

N pproved
P dure

Ocular Surface Disease
Clinical Treatments and Decision Algorithms — Pharmacologic

Ocular Surface Disease

Clinical Treatments and Decision Algorithms - RF

Radio Frequency Versus Thermal Pulsation for MGD : Split-Faced
Randomized Dry-Eye Treatment Pilot Study

Methods
10

g, Marx Line gradi
the SPEED and OSDI.
Results
Fi ed significantly from baseline:
thermalid and Lipiflow treated eyes

plug scoring, SPEED and OSDI s ange
in conj ning w ter both thermaLid and Lipiflow treatments at the 1-
month time point but not the 3-month time point.

4 Conclusion

thermal.id's efficacy was similar to Lipiflow in reducing wax plugging, improving the
ber of functioning MGs and reducing conjunctival staining in MGD-related DED

Ocular Surface Disease

Clinical Treatments and Decision Algorithms — Pharmacologic

g biologics to eye health: Regenerative medicine
for inflammatory disorder

Ocular Surface Disease

Clinical Treatments and Decision Algorithms — Pharmacologic

)

Immunological basis of dry eye disease and current topical
treatment options

Pellevé Wrinkle Reduction System
*thermaLid

~$500/session x4

Ocular Surface Disease

iy = Antibiotic treatment for DED related to MGD and

bleph Review

Results

humans, animals or mic
o ra

omplex and, because they are not a pharmaceutical

product they are less likely to produce adverse effects i patients
+ Abiliyto promots
in the treatment of

Oral and topical antibiotics appeared to have short-term positive
effects on signs and symptoms of blepharitis and MGD-relat
DED, e, these improvements often reverted upon cessation of
treatment. The need for repeated treatments and mild adverse

e suggests that patients with blepharitis or MGD.
ience short-term benefits of antibiotics
ycline, minocycline)

Clinical Treatments and Decision Algorithms — Pharmacologic

ray: Review in DED

D in 2021 and demonstrated a
nent in outcomes related to basal

tear film production as measured by a Schirmer test score in data

from phase 2 and 3 clnica tials elltolerated with

minimal ocular side efects . throat/nasal ritation)

Conclusions

N varer

film productio
There s no evider

6/7/2023
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Ocular Surface Disease
Clinical Treatments and Decision Algorithms Pharmaco[og[c

Systematic review of the effect of 0-3 supplements on
MGD

-3 group had a positive effect on MGD protection demonstrated
by the NaFI-TBUT score compared with the placebo group
foR=8.72)

T e hent oroin

Condlusions
Moderate daily dose of -3 may be a beneficial therapeutic for
MGD

2 Underscores the value of NITBUT compared with invasive NaFl-

Ocular Surface Disease
Clinical Treatments and Decision Algorithms — Homework

Ocular Surface Disease

Clinical Treatments and Decision Algorithms — Pharmacologic

Efficacy of Q-3 Fatty Acid Supplementation for
Treatment of Dry Eye Disease: A Meta-Analysis of
Randomized Clinical Trials

Results
17

Y ey
Conclusions. I I| |
S Fa applementaton signiicantly impraves dy

eye symptoms and signs in patients with DED.

+ -3 FA supplementation may be an effective treatment ’
for dry eye disease .

68

Ocular Surface Disease

Clinical Tleatments and Decision Algorithms — Lifestyle

office workers: RCT

core showed a significant decrease in the intervention group
ing scores, tear break-up time, and Schirmer test results did not differ
significantly between groups

clusions

hmonth lifestyle intervention employed in this study improved dry eye
disease status among office workers with considerable decrease in subjective
symptor

6/7/2023

Ocular Surface Disease
Clinical Treatments and Decision Algorithms — Therapeutic
Severe Desiccation or Neurotrophic keratitis (NK)

BostonSight Prosthetic
Scleral lenses Replacement of the Ocular
Surface Ecosystem (PROSE)

Ocular Surface Disease
Targeted Treatment — Root Cause vs. Sequela + Episodic vs. Chronic

Underlying systemic disease?
Current medication regimen?
Environmental factor
Personality trai

11



Ocular Surface Disease

_Take Home Points

Ocular Surface Disease

What's next? R‘eroxala

pplicatio

mmpu I oc

Ocular Surface Disease
Take Home Points

EPISODIC

CHRONIC

Ocular Surface Disease
What's next? — Lotaliner 0.25%

Approximately 45% of patients with blepharitis
have concomitant Demodex infestation

+ TP-03 (Tarsus Pharmaceuticals) would be the first FDA-
approved for Demodex blepharitis
+ Solution paralyzes by selectively hindering parasite-
specific y-aminobutyric acid chloride chann:

Demonstrated safety, tolerability, and efficac,
reducing collarettes and mite density in ~28 days

After 43 days of treatment, s ud'(ruupad\\sw(d
clinically meaningful collarette cure (81% v. 23%
complete collarette cure (44% vs 7%)
mite eradication (68% vs 1
erythema cure (19% vs 7%)

Ocular Surface Disease

ake Home Points

Ocular Surface Disease

What's next? — NovaTears + Q-3

DED MGD patienmts tend to ower levels of polyunsaturated fatty
cids in their tear film

+ NOVO3 (Bausch + e drop that combin
perfluorohexyloctane with Q-3 fatty acid esters, which postively
influence evaporation anc

+ Demonstrateda clinically and sta
DED signs and symptoms after QID treatment

NaFI staining and MGD scores improved qnm:amlu at8
line and no adverse ey

T prlfon recetiec Sep2le
Prescription Drug User Fee Act (PDUFA) date

6/7/2023
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Ocular Surface Disease
What's next? — AZR-MD-001

« Ophthalmic k ra C e s and impr
he upper an yelids in patients with MGD.
« Prevents protein buildup and blockage by promoting healthy oil production
« Similar ed in dandruff shampoos and utilized for in- use only as a sporadic
maintenance measure

+ During the phase 2b study, patients with MGD applied AZR-MD-001 0.5% to their lower eyelid twice weekly ghs
« During the 3-month study, the medication met its co-primary endpoints of improved Meibomian Glands
Yielding Liquid Secretion and OSDI scores i
« Patients experienced improvements in SPEED and reduced eye discomfort and eye dryness

E

ARE LOCATED ON THE SKIN AREA OF T

Questions?

13
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