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MGD Contributes to Dry Eye
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Figure 2. Mechanisms of dry eye,
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DEWS MANAGEMENT AND THERAFY

Table 2. Dry eye severity grading scheme

Dry Eye Severity
Level

3

4*

Discomfort, severity
& frequency

Mild and/or episodic
occurs under environ
stress

Moderate episodic or
chronic, stress or no
strass

Severe frequent or
constant without
stress

Seveare and/or
disabling and constant

Annoying, chronic and/

None or episodic mild Annoying and/or activity Constant and/or
xrSUClEympRIns fatigue limiting episodic or constant fimiting possibly disabling
activity
Conjunctival injection None to mild None to mild +/- +/++
Conjunctival staining None to mild Variable Moderate to marked Marked
Corneal staining Severe punctate
(severity/location) None to mild Variable Marked central e
Filamentary keratitis, Fllamentary keratitis,
Corneal/tear signs None to mild Mild debris, I meniscus | mucus clumping, mucus clumping,
T tear debris T tear debris, ulceration
MGD variably present symblepharon
TFBUT (sec) Variable <10 <5
Schirmer score
(mm/5 min) Variable =10 <5 <2

* Must have signs AND symptoms. TBUT: fluorescein tear break-up time. MGD: meibomian gland disease
Reprinted with permission from Behrens A, Doyle 1, Stemn L et al. Dysfunctional tear syndrome. A Delphi approach to treatment recommendations.
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TFOS International MGD Workshop
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Tfos Scientific Reports

MGD REDEFINED: INTERNATIONAL WORKSHOP ON
MEIBOMIAN GLAND DYSFUNCTION REPORT
AVAILABLE

Report Overview, Link to Full Report & Press Release

BOSTON, MA, March 31, 2011-

TFOS MGD REPORT

The Tear Film & Ocular Surface Society (TFOS) reported
the conclusions and recommendations of the
International Workshop on  Meibomian Gland
Dysfunction (MGD).

The MGD Workshop, sponsored by TFOS, was conducted
to provide an evidence-based evaluation of meibomian
gland structure and function in health and disease.
MGD is an extremely important condition, conceivably
underestimated, and very likely the most frequent
cause of dry eye disease.

The Report required over 2 years to complete and involved the efforts of more than 50 leading clinical and
basic research experts from around the world.

MGD Report

006

. Report Overview L ] Link to full Report (IOVS)
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search TFOS

o
NEWS & EVENTS

@ Dry Eye Review Blog:. Industry
Experts blogging about Dry Eye Disease

subscribe now!or view entries!

@ TFOS Meibomian Gland Dysfunction
Report online

TFOS MGD Report available now
@ The 6th International Conference on
the Tear Film & Ocular Surface

Basic Science and Clinical Relevance
Abstract Book, Highlights B Historical Perspective

DONATE
TO TFOS
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Anatomy, Physiology and
Pathophysiology of the
Meibomian Gland

Tear Film & Ocular Surface Society presents MGD Workshop 2010
A Report from the International Workshop on Meibomian Gland Dysfunction

Erich Knop, M.D., Ph.D. (Chair)
Nadja Knop, M.D., Ph.D.
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A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Meibomian Gland - ANAT
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« Large sebaceous
glands

 No direct contact to
hair follicles

 Located in the tarsal
plates

« Upper and lower
eye lids

it AR )\.‘.‘ ‘f“'.'}“\ ‘} | :ﬂ.‘a~ & AN
Modified and colored from Krstic H. Human (
microscopic anatomy. Springer Medizin Verlag
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A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

glandulae t les

Length

 Follows the tarsus Sl
Number
* More in upper lid (30-40)™% —
* Lessin lower lid (20-30) ez
Volume

« Higher in upper lid (26ul vs. 13ul)

Relative functional contribution (upper vs.
lower) to the tear film lipid layer is ¢
Jnkaown tfos~




A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Meibomian Gland —

» Obstructive PRUT$4 @ ko @ G¥oressive
ductal DILATATION and acinar ATROPHY

| & = = orifice

eeeeeeeee
excretory
—— -
N,z %
MEIBOMIAN (@
GLAND

duct
(normal) Fom Knop E & Knop N. Meibom-Driisen Teil IV. Funktionelle Interaktionen in der

4= = —central
Pathogenese der Dysfunktion (MGD). Ophthalmologe.2009;106:980-987

inner
lid- ~
border [

—

A duct

4 = = ductule

QLW

Q0QQQQQ

;

~

o/
www.tearfilm.org t fo S




A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Interacting Pathways In
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Figure 2. Pathophysiology of obstructive MGD

Modified from Knop E & Knop N. Meibom-Driisen Teil IV. Funktionelle Interaktionen (
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Meibomian Gland
Dysfunction
Definition & Classification

Tear Film & Ocular Surface Society presents MGD Workshop 2010
A Report from the International Workshop on Meibomian Gland Dysfunction
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A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

www.tearfilm.org

What is MGD?

The Workshop defined MGD as follows:

Meibomian gland dystunction (MGD/ is a chronic,
diffuse abnormality of the meibomian glands com-
monly chargcterized by ferming! duct obstruction
angy or gualitative/ quantitative changes in the glan-
dular secretion. This may reswlt in afferation of the
tear film, symptoms of eye irrifation, cliinically appar-
ent infliammation, and ocuwlar surfoce disegse.



A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Classification of MGD

Meibomian Gland Disease

L I
| Congenital | | Meoplastic

Acute | ] Other |

| Low Delivery High Delivery

l

Hypoiecretory
(Meibomian Slcca)

—

Hypersecretory
(Meibomian Seborrhea)

==

Cicatricial | | Nen-Cicatricial

Primary || Secondary Primary || Secondary Primary || Secondary Primary || Secondary
(e.g.. «Trachoma Seborrheic Seborrheic
Medications) “Ocular Dermatitis Dermatitis
Emﬁh'q oid «Acne Rosacea »Acne Rosacea
4 ema
IAI
Multiforme _PEEEL“
Atopy

Ocular Surface Disease *
Inflammation Including Dry Eye

Eye Irritation

Tear Film

~
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Epidemiology and
Associated Risk Factors of
Meibomian Gland
Dysfunction

Tear Film & Ocular Surface Society presents MGD Workshop 2010
A Report from the International Workshop on Meibomian Gland Dysfunction
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A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Prevalence of MGD

100.00%
90.00%
80.00% /, e ——
70.00% . t i\
60,80%
5¢.00% § \
400% |
30.00%
20.00% 1| — |
10.00% H U)
0.00% ; ; : : ;
Shihpai Eye Beijing Eye Japanese Bangkok Melbourne  Salisbury Eye
Study Study Study™* study Evaluation

* Telangiectasia or Meibomian gland orifice plugging

T Telangiectasia

F Gland dropout, expressibility and nature of Meibum secretion

§ Telangiectasia or Meibomian gland orifice plugging OR collarettes
9l Tear break up time < 1SD (10 sec)

£ Meibomian gland plugging OR collarettes (grade 2-3)

~
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A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Factors Associated with MGD

www.tearfilm.org

| Special Issue |

The International Workshop on Meibomian Gland
Dyvsfunction: Report of the Subcommittee on the
Epidemiology of, and Associated Risk Factors for, MGID

Ihtivad A Sobwidiinfierg, fasan § Nichosds
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Facior

Reference

Aniridia
Chronic blepharitis (anterior
O POosterion)

Contact lens wear

Demodex folliculoriam

Evelid tartooing
Floppy ovelid syndrome
Giant papillary conjunctivitis

Ichthyosis

Salzmann’s nodular corneal
degeneration

Trachoma
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A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Factors

Associated
with MGD

The International Workshop on Meibomian Gland

Dvsfunction: Report of the Subcommittee on the
Epidemiology of, and Associated Risk Factors for, MGD

www.tearfilm.org
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Tagte 5. Systemic Factors Hypothesized o Coerelate with MGD

Factor

Reference

Aging

Androgen deficlency

Aropy

Benign Prostate Hyperplasia

Cicatricial pemphigoid

Complete androgen-insensitivity
syndrome

Discodd lupus ervthemanosus

Ectodermal dysplasia syndrome

Hematopoietic stem cell transplantation

Hypertension

Menopause®

Farkinson's [Msease
Femphigadd

Falvoystic ovary syndrome
Psiriasis

Rosacea

Sjdgren's syndrome

srevens-Johnson syndrome
Toxic epddermal necrolysis

Turner syndrome

Den er al®®

DEWS'™

Hvkin and Bron®*
Schaumberg er al. ™
Schaumberg er al.”™
Sullivan et al.®*
Krenzer er al™
Sullivan et al.™
Sullivan et al.™®

Bron et al’”
Schaumberg er al.™
Bron and Tiffany™®
Ceemak et al.™
Sullivan et al.™

Ena er al.™

Kacecher™

(hgawea et al™
Schaumberg et al.™
Mathers et al.™
Sullivan et al.™*

Tamer et al™

lowine et al ™

Yavas et al®!
Horwath-Winer er al*?
Zengin et al™
Akpek er al™
Ablvarenga and Mannk
Zenpin et al™®
Zuber™
Zuher™
Goto et a
Krenzer et alt
Pflugfelder et al.®™
Shimazaki et al.*?
Sullivan et al.™®
Sullivan et al.®
Sotnzono et al™
[ Pasquale et al ™
Sotnzono et al.™
Bron and Tiffany™®
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s
L.




A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Factors Associated with MGD

The International Workshop on Meibomian Gland
Dvsfunction: Report of the Subcommittee on the
Epidemiology of, and Associated Risk Factors for, MGD

Tagte . Medications Hypothesized to Correlate with MGD

Medication Reference
[sotretinodn (1 3-cfs retinode acld) Cafferv and Josephson™
therapy* Egger et al.®
Mathers et al®
Antlandrogens Krenzer et al.™

Sullivan et al.™

ullivan et al®*
Antidepressants Chia er al®

Moss et al.®”

Schaumberg et al.™

Antihistamines Moss et al.¥”
Ousler et al™
Medications used 1o teeat hendgn Schaumberg et al.™
prostate hyperplasia
w3 Fatry acids (possihly protectve) Barahino er al*

Creuzot et al V™
Kokke et al ™
Macsai ™
Miljznovié et al.'™
Finna er al."™*
Rashid et al. '™
Viau et al.*™®
Fostmenapausal hormone therapy Chia er al. ™
Erdem et al.’™”

Lin er al*" (.
Schaumberg et al."™

tfos

www.tearfilm.or _ _ ]
& * Accutane; Hoffman-LaRoche, Nutley, NI withdrawn from the

marker in 2009,



A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Overlap of DED Symptoms
and Clinical Signs of MGD

Study

Symptoms Assessed
(all frequency)

Clinical Evaluations/
MGD Definition

%o with Dry Eye
Symptoms who also
had MGD

Shihpai Eye
Study
(Lin, 2003)

Eye dryness

Gritty/sandy

Burning

Sticky

Watery/tearing

Redness

Lash crusting

Eyes stuck shut
(am)

Telangiectasis or gland
plugging = G1

61.7%
(p = NR)

Bangkok Study
(Lekhanont,
2006)*

Eye dryness
Foreign body
sensation
Burning
Discomfort
Sticky
Tearing

Telangiectasis, Collarettes,
and Plugging

www.tearfilm.org

63.6%
(p = 0.006)
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Evaluation, Diagnosis and
Grading of Severity of
Meibomian Gland
Dysfunction

Tear Film & Ocular Surface Society presents MGD Workshop 2010
A Report from the International Workshop on Meibomian Gland Dysfunction

Alan Tomlinson, MCOpt, Ph.D. (Chair) E. lan Pearce, Ph.D.
Anthony J. Bron, F.R.C.S. Richard Yee, M.D.

Donald R. Korb, O.D. Norihiko Yokoi, M.D., Ph.D.
Shiro Amano, M.D., Ph.D. Reiko Arita, M.D., Ph.D.

Jerry R. Paugh, O.D. Murat Dogru, M.D. (
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A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

www.tearfilm.org

Testing Summary

Symptoms (no validated
survey)

Expression (not widely
accepted)

— Quality/ Quantity

Lid assessment

— Redness (difficult to grade)
— Irregularity

— MG location

Staining (fluorescein)

— Photography

Ag. Production (© 190[%59



A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Stages of MGD

CLINICAL DESCRIPTION TREATMENT
Ho sympioms of ecular discomfirt, itching or photaphabia dndinne patient about MAGD, the petential impact of diet and the
Clinical si FMED hased land . effert of waarkl Ferme envimaments on tear evaporation, and the
ﬂ:ﬁr & n:l:m:d mr:'ur::n r:d: m‘" pessible drying effect of certain systemic medications
STAGE 1 Evpressibility: 1 Cvesiier eyelid hygiene ineluding warming] expression as deseribed
Ho ooular surface staining below (4]
Minimal 10 mild symptoms of nodar discornfort, itching ar Advize patient on impmving ambient Famidity; optimizing
phetephohia workstations and increasing digtary umnp-ﬁwﬁﬁp acid intake (4]
- . Y . [ns v e id lygiene with id warmirg (s minimurn of four
“E:__:LETJ%':;& ?:’;ii"ﬂ“—" Frirtes, :T:u irhllzgwig: dnilﬁ llowserd l:irrmgudzrntzt-l-ﬁm
Mildy cltered seeretions; Grade 24- <8 maszage and expression of MG secretions [+]
STAGE 2 Expressibiity: 1 All the mbove, plus (4]
Hone to limited ocular surfiace staining Artificial lubricants [for frequent use, nan-presered prefierned]
[DEWS grade 0-7; Dufond grade 0-1] Topical emallient lubricart or liposomal spray
Topical azthromyein
Consider ol tetrecydine dervatives
Moderate sympioms of ocular discornfort, itching or Al the sbove, plus
phetophohia with limitations of activities ]
. . - Oral tetrucycline dervatives [
“$dl?r:ngﬁ1nF:m:::“ ugging, vascularnity Luh_rinpnnl: nintment ot bedtime (&) .
STAGE 3 Mederatrly altered tons: Erade o8- < 13 Anti-irflammatory therapy for dry eye as indeated (4]
Expressibiity: 2
Mild 1o medenate conjunctival and perpheral cornesl staining,
often inferiar [DBAS grade 8-23; Ouford grade 4-10]
Marked sympéoms of ecular discomfart, ibching or photophobia | A) the mbove, ples
with defirite limitations of activities ..
o Anti-inflarrmatony thempy for dry epe [+
Severe MG cliniml signs
T lid margin festures: dropout, dsplacement
Severely dltered secretions: Grade 213 Melburs quality |s assessed In each of  glands af the ceninal third
Expressibiity: 3 iof the lower 10 on & 0o mrale for each g::nd: D-Elmrmuhum;
. . L. . T=zlaudy mehum; F=cliudy with debris (granular; 3=thick, ke
STAGE 4 Increased canjunctival and cormeal staining, including central
staining [DEAS grade 24-33; Dxford grade T1-15] Tnathpaste [range 0-24]
i . . . E!'EHITWMMEHHME ands: 0= 3l glands
T Sigres of inflammation: £.g. > moderate conjunctial miprazgdble; =31 plznds sxpresdbis; 1= 1-Tglands exprsthle; 3=ro
yperemia, phkctenules qlareds expresshie This can be ssesed i the lower or upper 14,
Wumerkeal tining scores refer 4o @ Jummed scare af staining
of the expraed correa and conjunchya The Delord schene has o
scake rmngs of 0-15 and the D szabe has @ xcale range aff 0-23.

~
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A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Stages of MGD
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Management and Therapy
of Meibomian Gland
Dysfunction

Tear Film & Ocular Surface Society presents MGD Workshop 2010
A Report from the International Workshop on Meibomian Gland Dysfunction

Gerd Geerling, M.D. (Chair) Terrence O’'Brien, M.D.

Joseph Tauber, M.D. Maurizio Rolando, M.D.
Christophe Baudouin, M.D., Ph.D. Kazuo Tsubota, M.D.

Eiki Goto, M.D. Kelly K. Nichols, O.D., M.P.H.,
Ph.D.

Yukihiro Matsumoto, M.D. ¢
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A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Current Practice Patterns*

Lid hygiene, warm compresses and lid

massage
» Cleaning of the lid margin with baby shampoo,
cotton buds or wet towels, daily for 5-15 minutes

Lubricants in cases with additional dry eye
Topical antibiotic oint (moderate to severe)
Systemic tetracyclines/ derivatives in
recurrence

Incision and curettage with optional steroid
Injection in chalazion

*Excerpted from Moorfields Manual, Wills Eye Manual \(_J
(Guidelines for posterior blepharitis and meibomitis) tfog

www.tearfilm.org




A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Current Practice Patterns

World-wide variation

« Underreporting - difficult to assess patterns

« Underdiagnosis common, clinical follow-up
irregular

Lid warming and hygiene common

Many use artificial lubricants

Most Common Rx: Systemic tetracycline or
derivatives (less frequent in EU/Japan)

— 2"d most common Rx: topical antibiotic or
antibiotic-steroid combination

¢

o
www.tearfilm.org t fo S



A Report from the TFOS International Workshop on Meibomian Gland Dysfunction

Table 2. Clinical summary of MGD staging used to guide treatme!

DISEASE STAGING

DISEASE

Stage | MGD grade | Symptoms Corneal
+ (minimally altered Staining
1 expressibility and Asymptomatic None
secretion quality)
++ (mildly altered
2 expressibility and Minimal to Mild None to limited
secretion quality)
+++ (moderatel : =9
3 altered expressibmty Moderate Al mo_derate, Hainly
and secretion quality) peripheral
++++ (severel :
4 altered eipressib%lity Marked 1L G .c.entral n
and secretion quality) addition
“PLUS Co-existing or accompanying disorders of the ocular surface and/ or
eyelids

www.tearfilm.org
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Recommended Staged Therapy

Stage =
| 2 3 4 Plus-

HDimeatient (about dietary / environmental / medication effects)
\# Eyelid hygiene (warming / expression)

+Eyelid hygiene (warming / expression),
Advise re: potential benefits of ambient humidity / n-3 fatty
acid,
- etubricantiipidtopical-azithromyein-tefracyel—derivatives
+ Oral tetracyclines
+ Ointment (pm), cyclosporine/steroid for DE
—

| + Anti-inflammatory therapy for DE
| + Steroids, CL, Surgery
www.tearfilm.org
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Existing Clinical Trials

Trial objective

Trial design
/Methodology

Study population

Inclusion criteria

Exclusion criteria

Majority interventional treatment trials. 1/3
comparative (hot compresses or artificial tears).

Primarily small trials (<40 subjects) of short (<3
months) duration. Most prospective, 3 randomized
controlled design, & 2 were double masked.

Chronic disease but selection criteria not uniformly
defined; lid changes & symptoms most common
clinical characteristics.

No specific and consistent criteria; most common
are lid margin signs (80%), dry eye findings (50%),
symptoms of discomfort/foreign body sensation

Classification of exclusion criteria in three different
categories:

1) Ocular disease related/CL wear (most common);
2) latrogenic ( e.g surgery, 1/3 studies);

3) Systemic disease related/pregnancy (15%).
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Existing Clinical Trials

Qutcome
measures

Treatment

Statistics

lssue | Findings

Symptoms

TBUT

MG secretion/expressio
Schirmer

Corneal staining

MG obstruction

Eyelids

Lipid layer

ONOOTR WD =

Most lacked washout period & did not check for
relapse; 50% allowed concurrent use of other
treatment & 30% treatment in the control group; large
variability between Tx duration but pharmacological
trials tended to be longer with follow up.

Limited number of RCTs available; difficult to calculate
effect size, power or required sample size. Limited
information on how missing data e.g. loss to follow up,
exclusion due to non-compliance, were handled.
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Summary

Priorities for future clinical trials:

« Additional randomized, controlled, double-
masked treatment trials with clearly defined
objectives, relevant outcome measures
based on pathophysiology, and refined
iInclusion & exclusion criteria

« Determination of the natural history of
MGD

 Further understanding of the association
with dry eye disease (and risk factors)

« Development and validation of a symptom(;
~yi&stionnaire specific to MGD. tfos
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