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MGD is a&hronic,diffuse abnormality
of the meibomian glands,commonly
characterized by terminal duct
obstruction and/or
qualitative/quantitative changes in
the glandular secretions. This may
result in alterations of the tear film,
symptoms of eye irritation, clinically
apparent inflammation, and ocular

surface disease.
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Gland Dysfunction: Executive Summary
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What is MGD1?

L /e dyya et aF@pPhthalmology 2017



Impact of MGD?

Disruption

MGD of the tear Tear film Contact Lens Dropout Fluctuating Vision

film lipid instability

Low produc’riop and Evaporative Inflammation of St Dembed  Posdtarasianbatndie
abnormal meibum dry eye the ocular surface Surgical Outcome?.23

Meibomian gland health is integral to healthy tear film.

1. Jrgttler W, Reilly C, Goldberg D, et al. Cataract and dry eye: prospective health assessment of cataract patients' ocular surface study. Poster presented at: American Society of Cataract and Refractive Surgery Annual Meeting; March
25-29, 2011; San Diego. 2. Gupta PK, Drinkwater OJ, VanDusen KW, et al. Prevalence of ocular surface dysfunction in patients presenting for cataract surgery evaluation. J Cataract Refract Surg. 2018;44(9):1090-1096. 3. Chuang J. Shih KC,
ChanT, et al. Preoperative optimization of ocular surface disease before cataract surgery. J Cataract Refract Surg. 2017:43(12):1596-1607
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Challenges With Using Only Anti-Inflammatories
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Anfi-inflammatory Strict compliance is Clinical benefits from Steroid side effects

prescriptions needed to achieve immuno-modulators may limit their
are expensive and expected results seen only after long-term use
often require prior- months of therapy

authorizations

Marshall, LL, 2014. Consult Pharm




Complex & Multifactorial....Chronic & Progressive..who can argue?
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Many "Possible” Contributors To Dry Eye

Disruption of lipid
layer by topical
medications

Microbiological

changes
Congenital Structure damage

Absence of to the glands by
Meibomian Glands cicatricial diseases

INFLAMMATION OBSTRUCTION

Omega-3 fatty

Demodex4 :
acids!

Increased melting

temperature of the Hormonal Therapy!
meibum

Contact lens wear2

The TearCare® System is intended for the application of localized heat therapy in adult




Best Action Plan Addresses Both Issues

INFLAMMATION OBSTRUCTION



30-40 glands
along top lid - —

20-25 glands
along top lid



Endoplasmic
reticulum .

e Lobules w/ Central Duct
» Duct System that opens
onto ocular surface

aropiet

cell
Lobule

Ocular-surface



Upper lid

Tarsal glands

Anterior margin of lid

Posterior margin of lid

Lower lid



2022/06/07 15:17:57

Or how glands malfunction

\




Dysfunctional Mg's result in:

High Delivery State

Low Delivery State



High Delivery State

Hyper-
secretion

* large volume of MG lipid
« accumulates at lid margin
 usually due to systemic cause
o seborrheic dermatitis
o atopic dermatitis

Abnormal functioning of the o acne rosacea
meibomian gland can take the forr

_AH IMmages: bruce Jackson, ib

of hypersecretion, as seen here.



Low Delivery State

HypO-
secretion

o develops when MG atrophy occurs
o generalized reduction in # of
functioning MG's




Low Delivery State

Obstruction

o most common form of MGD
o hyperkeratinization of the
epithelium lining of the duct occurs
m  exact cause unknown
= inflammatory mediators
suspected



Obstruction Timeline

@ @ @ @

Meibum production Increased pressure Avinar degeneration loss of meibocytes
continues despite within MG causes and atrophy follows

obstruction dilation of the duct ductal dilation

and acini



Stagnation ' thickening

* loss of clarity

reSu |tS | N - increased melting point

e pacterial colonization

altered ||p|dS o staph epidermidis

o S. aureus

o propionibacterium acnes
o cornebacterium

* inflammatory mediators formed &
released




Cascade of Inflammation

lipolytic enzymes released by bacteria cause highly irritating free fatty acids to
breakdown the lipids in the tear film
Loss of tear film integrity occurs
increased agueous tear evaporation
signs + symptoms dry eye disease




Meibomian Gland Disease

| Hﬂﬂ:ﬂkﬂﬂﬂiﬂl‘

Secondary

eq.
Medications)

=Trachama
«Ocular

Pemphigoid

“Erytherna
Multifarme

S-Itﬂnti-lﬂ
Seborrheic
Dermnatitis

<Acne Rosacea

~ALOpY
-Pooriasis

Alteration of I_I Evelrmiation’ ||

Clinically Apparent
Inflammation

Ocular Surface Disease
Including Dry Eye




AGE - SEX - HORMONAL DISTURBANCES CHANGES OF
- ENVIRONMENTAL FACTORS MEIBUM
[eg lopical o Systemic Mmdasation] QUALITATIVE or QUANTITATIVE

decreased and/or increased
VISCOSITY VOLUME
of aily-SECRETION

> toar Fim INS TABILITY
e incroased EVAPORATION

ax HYPEROSMOUARITY
> ocular surface ALTERAT]
DRY .

AGING PROCESS




Signs of MG Distress Develop

MG Dropout Altered MG Excretions Lid Morphology
Changes

partial or complete loss of MG's turbid, thickened, Milky Plugging + Pouting



MG Changes in MGD

Clinical Appearance Varies

Eye lid margin changes Change to the MG orifices

Thickening Pouting or plugging
Rounding MNarrowing

MNotching Loss of cuffing definition
Telangiectasia Opaque/scarred

Lash loss Vascular invasion
Malposition Retroplacement

Anterior blepharitis

Changes to the mucocutaneous junction




Meibography aids in Showing Dropout

2022/06/07 15:18:00




EXpression
for MGD Dx

<10% of Comprehensive OD's and
OMD's regularly express glands.




My Setup

CTA's and Fl strips taped to slit lamp!

ﬁ,



Grading scheme

Description

0

All glands patent.

Clear fluid is expressed.

One or two glands partially obstructed.

Clear to cloudy fluid is expelled on mild digital
pressure.

Three or more partially obstructed glands.
Cloudy or opaque fluid is expelled on digital
pressure.

One or two blocked glands with many partially
obstructed glands.

Tear film foaming is noted along the lid margins.
Inspissation noted; toothpaste-like expression
with moderate to hard digital pressure.

Three or more blocked glands with the
remaining glands partially obstructed.

Meibum difficult to express, even with hard

digital pressure.

MG
Grading

THis is the scale | use to grade
glands



Symptoms of MGD

ITCHING BURNING TEARING REDNESS IRRITATION

SORENESS  LID FBS VISION CL
EDEMA FLUCTUATION INTOLERANCE



Lid Wiper
Epitheliopathy

 can occur due to MGD

* represents poor surface wetting

 contribute to irritation of superior
conj + cornea

 characterized by lissamine green
staining of an everted upper lid on
the palpebral conjunctiva
posteriorly to the superior line of
Marx
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meibomian
gland

stratified columnar
epithelium

stratified squamous
epithelium

meibomian gland

bl o



Critical Clinical Tests

" OCULAR SURFACE DISEASE INDEX

(rate on a scale of 4: 0= Never, 1= Rarely, 2= Sometimes, 3= Often, 4= Always)

Experienced the following?

sensitivity to light>

Gritty feeling?

Painful or sore?

Blurred vision?

Poor vision

Reading?

Driving at night?

Computer use?

Watching TV?

05Dl 3CORE:

Windy conditions?

Low humidty?

Air conditioning ?

Limited in performing the following?ncomfortable in the following?

0 5Dl Severity:

VA sc OD 20/

VA cc OD 20/

VA sc O35 20/

VA cc O35 20/

K Sensitivity OD

Schirmer OD:

Inflammadry OD

K Sensitivity O3

Schirmer O 5:

Inflammadry O35







Objective test

Normative value

Expressibility of
meibomian glands
Anatomic changes

to lid margin

Tear volume
Meibometry

Tear break up time

Ocular surface

staining

Schirmer score (l/ll)

Meibography

All glands patent with clear fluid easily expressed

Vascular engorgement, irregularity of lid
margin, pouting and/or plugging of orifices,
keratinization, displacement of mucocutaneous

junction
Tear meniscus > 10 um

>300 ug in lower lid reservoir
Normal, | 5—45 seconds; borderline, [0=15
seconds: abnormal, <10 seconds

Conjunctiva and cornea clear to NaFl and/or

lissamine green/rose bengal, no displacement of

Marx’s line, no lid wiper epitheliopathy

Normal, > |5 mm; borderline, 5=10 mm,
abnormal, <5 mm:; after 5 minutes
No gland loss, gland shortening, or irregularities

(quantified using various scoring systems)




Conj Staining iIn MGD

Eventually the whole Eye just lights up




surface area ~ 2 cmé

Lipid Layer

Quter non-polar lipid layer
Inner polar lipid layer
Intercalated proteins

12 = 160 nm

Agueous Phase
Proteins, saits, gal-forming

mucins (MUCSAC)

Glycocalyx layer
Transmembrane
glycoproteins, mucins
MUCT, MUC4, MUCTE

COcular surface






MGD rarely happens in
Isolation

CLosely linked to a host of other Ocular and Systemic Conditions

But are they Correlative”? Causative? Coincidental?


Presenter
Presentation Notes
can be tough to suss out in a multifactorial dz state 


These 3 are particularly known for their tendency to coexist +exacerbate




Anterior
Blepharitis

higher levels of bacterial colonization
contribute to inflammation of

posterior lild margin




Posterior
Blepharitis

sebborheic bleph assoc with MGD
given derivation of MG's from

sebaceous glands




Demodex

 studies vary in terms of correlation

* likely that there is a direct or
indirect role of demodex in
pathogenesis



Slit-lamp photograph of cylindrical dandruff attached around the base of eyelashes.

A: Magnified view of single cylindrical dandruff at the center of the figure.

B: An overall view of a patient with multiple cylindrical dandruff adhered to the base of eyelashes.

Udomwech, L., & Phasuk, N. (2021). Multiple Eyelid Signs are Suggestive of Demodex
Infestation. Clinical Ophthalmology (Auckland, NZ), 15, 671.



Slit-lamp photograph of scaly debris, appeared as flakes
adhered on eyelashes.

Udomwech, L., & Phasuk, N. (2021). Multiple Eyelid Signs are Suggestive of Demodex
Infestation. Clinical Ophthalmology (Auckland, NZ), 15, 671.



Slit-lamp photograph of waxy debris, appeared as lipid on
eyelid margin and base of eyelashes

Udomwech, L., & Phasuk, N. (2021). Multiple Eyelid Signs are Suggestive of Demodex
Infestation. Clinical Ophthalmology (Auckland, NZ), 15, 671.



CL Wear

» greater MGD in CL wearers

* mechanical irritation of glands?

* clinically relevant in terms of CL
iIntolerance

 MGD evaluation should be

part of CL evaluations




Keratinization
& promotion genes

Testosterone Sprr2a, Sprr2b, Sprr3,

\ // Keratin 17, etc.
J.__‘.-"'-ff- & = b "

Keratinization
inhibition genes

Sprria, Sprr2f, efc.

Lipid metabolism
4 genes
- Fatty acid synthase, acetyl-
CoA-synthase, etc.

Wang, L. X, & Deng, Y. P. (2021). Androgen and meibomian gland dysfunction: from basic molecular
biology to clinical applications. International Journal of Ophthalmology, 14(6), 915.



 graft vs. host Disease * Parkinson's disease

» ectodermal dysplasia * Ocular pemphigoid
* rosacea * Polycystic Ovary Syndrome
N Umerous - androgen deficiency » Psoriasis

 atopy e Turner Syndrome

Sy Stem IC * benign prostate hyperplasia * Stevens Johnson Syndrome
C()n d 1t10n S * cicatricial pemphigoid

* lupus

* hypertension



Some associated
Conditions

Meibomian gland dysfunction
in a patient with rosacea




Treatments

Beyond WC's!



TFOS MGD Report

Meibomian gland dysfunction
What is it, why does it occur and how may it be treated?

Report Available online

available downloads:

report overview
link to full report (IOVS)

press release

Severity

based
Approach

with cumulative approach



» Warm Compress and Self-Applied Eyelid- Warming Devices

> Thermal Pulsation

» Intense Pulsed Light Therapy

» Meibomian Gland Probing

» Topical and Oral Antibiotics

» Other Topical Treatments for Meibomian Gland Dysfunction

Lam, P. Y., Shih, K. C., Fong, P. Y., Chan, T. C. Y., Ng, A. L. K., Jhanji, V., & Tong, L. (2020). A review on evidence-based
treatments for meibomian gland dysfunction. Eye & contact lens, 46(1), 3-16.



MGD Stage 1

no symptoms, no ocular surface

staining, minimally altered expression

* education

* |id warming (warm compress)

* |id expression (self expression)

* possible irclinic therapeutic
expression

* |id hygiene (scrubs)



Lower eyelid appearance indicating
capping of meibomian gland
orifices highlighted with blue
arrows (top), foamy tear
highlighted with black arrows
(middle), telangiectasia highlighted

with black arrows (bottom).

Zarei-Ghanavati, S., Nooghabi, M. J., & Zamani, G. (2021). Comparison of the Effect of Tea Tree Oil Shampoo With Regular Eyelid
Shampoo in Meibomian Gland Dysfunction Treatment. American Journal of Ophthalmology, 229, 45-51.



MGD Stage 2

minimal to mild symptoms, clinical
signs like staining

» All Stage 1 Recommendations

* Omega 3 Fish Oll

» artificial tears

* topical azithromycin/oral
Antibiotics

* liposomal sprays

oIl emulsion tears




CRITERIA

Equal to or less
than panel A

Equal to or less
than panel B,
greater than A

Equal to or less
than panel C,
greater than B

Equal to or less
than panel D,
greater than C

De Benedetti, G., & Vaiano, A. S. (2019). Oral azithromycin and oral doxycycline for the treatment of Meibomian
gland dysfunction: A 9-month comparative case series. Indian journal of ophthalmology, 67(4), 464



MGD Stage 3 |

signs + symptoms going from mil

moderate

» All Stage 1+2 Recommendation
 oral tetracycline

.

1

* topical antiinflammatory



MGD Stage 4

signs and symptoms more marked

» All Stage 1,2,3 Recommendatiol
» topical antinflammatories
o steroids
o cyclosporine/others
* [id Margin Debridement
* Probing
* Thermal Expression
* JPL

* Radiofrequency




4

Protection of the cornea and sclera with the Jaeger lid plate
placed in the conjunctival sac during IPL treatment. The
Jaeger lid plate is 10 cm long with 18-mm and 22-mm curved
wide blades. IPL, intense pulsed light.

Rong, B., Tang, Y., Tu, P, Liu, R., Qiao, J., Song, W,, ... & Yan, X. (2018). Intense pulsed light applied directly on eyelids combined with
meibomian gland expression to treat meibomian gland dysfunction. Photomedicine and laser surgery, 36(6), 326-332.



Rong, B., Tang, Y., Tu, P, Liu, R., Qiao, J., Song, W,, ... & Yan, X. (2018). Intense pulsed light applied directly on eyelids combined with
meibomian gland expression to treat meibomian gland dysfunction. Photomedicine and laser surgery, 36(6), 326-332.



Rong, B., Tang, Y., Tu, P, Liu, R., Qiao, J., Song, W,, ... & Yan, X. (2018). Intense pulsed light applied directly on eyelids combined with
meibomian gland expression to treat meibomian gland dysfunction. Photomedicine and laser surgery, 36(6), 326-332.



Intense Pulsed Light Combined With Meibomian Gland Massage for Recurrent

Corneal Erosion: a Review of Clinical Effectiveness

comparison of the correlated parameters of demodex and meibomian gland between RCES group and normal control group

Numbers the meibomian gland loss score blepharolipin score[M(Q;, Ild ma in abnormality Positive rate of
M@y, Q)1 Q)P re[M(Q,. Q)] demodex

30 4(3.04.0) 15.5(11.0,16.8) 3(2.8,3.0) 83.3%
31 2(1.03.0) 8.0(5.5,10.0) 2(1.0,3.0) 38.7%

Z=-4.55 7=-3.97 Z=-4.122 ¥ =7.60

P<).01 P<0.01 P<0.01 P<0.01

Comparison of correlated parameters of demodex and meibomian gland before and after treatment in IPL treatment group

Numbers the meibomian gland loss blepharnl lid margin abnormality number of demodex  Positive rate of
score (M, 02 MG, 0 scora, Gy (M@, Q)1 demodex

16 4.0(34) 16.0(10.0,17.8) 3.0(2.0,3.8) 8.0(4,9) 87.5%
16 4.0(34) 10.0(8.0,12.0) 2.0(1.0,2.0) 3.0(0,4.5) 56.3%

7=2.45 7=-3.31 7=-3.40 7=-5.01 y?=3.87

P=0.01 P=0.00 P=0.01 P=0.00 P=0.11

Xu, M., & Niu, X. (2022). Intense Pulsed Light Combined With Meibomian Gland Massage for
Recurrent Corneal Erosion: a Review of Clinical Effectiveness.




Longitudinal analysis of MGYSS, TBUT,
SPEED scores, and CFS scores in the
study and control eyes. (Friedman two-
way analysis of variance, pairwise
Wilcoxon for post hoc testing, *p <
0.05, **p < 0.01, ***p < 0.001
compared to the baseline). CFS, cornea
fluorescein staining; MGYSS,
meibomian gland yielding secretion
score; SPEED, standard patient
evaluation of eye dryness; TBUT, tear
film break-up time.

I-MGYSS
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u-MGYSS

B3 study eye

B3 sudy eye
ERl control eye

" Pal 0%
= P=0,01
= P 001

Rong, B., Tang, Y., Tu, P, Liu, R., Qiao, J., Song, W

& Yan, X. (2018). Intense pulsed light applied directly on eyelids combined with
meibomian gland expression to treat meibomian gland dysfunction. Photomedicine and laser surgery, 36(6), 326-332.
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Gupta, P. K., Holland, E. J., Hovanesian, J., Loh, J., Jackson, M. A., Karpecki, P. M., & Dhamdhere, K. (2022). TearCare for the Treatment of Meibomian

Gland Dysfunction in Adult Patients With Dry Eye Disease: A Masked Randomized Controlled Trial. Cornea, 41(4), 417.
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Gupta, P. K., Holland, E. J., Hovanesian, J., Loh, J., Jackson, M. A., Karpecki, P. M., & Dhamdhere, K. (2022). TearCare for the Treatment of Meibomian
Gland Dysfunction in Adult Patients With Dry Eye Disease: A Masked Randomized Controlled Trial. Cornea, 41(4), 417.
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Flow diagram of participants in
the trial of 5-day oral
azithromycin versus 1-month oral
doxycycline for treatment of
Meibomian gland dysfunction at
different stages: pretreatment
and first (third month), second
(sixth month), and third (ninth

month) posttreatment visits

Day 1: pre-treatment

lﬂ-rdnwtm.1nhﬂnw—m

[Eﬂnmﬁ:hﬂhﬁw-up

[ﬂmﬂwrm:ﬂrdmhmm

Azythromecin Group:

52 pabants

-ﬁnﬂmn Group:

43 stable patients (conservabve fx)
9 switched to D group

_mh Group:

57 stable patients (conservative fx)

23 retreated patients

Azythromesin Group:

77 stable patients (conservatve fx)
3 no mmprovemeant

| Exciusion: not attending follow-up visit (12 patients)

1. Consecutrve nclusson of pabents with MGD by
a masked observer.

2. Random assignment for the treatment group
based on the worst eye by another observer.

. DoxycychneGroup:

51 pabants

-Dnrﬁ:ﬁuﬁmm:

14 stable patients (conservatve fx)
37 switched to A group

-ﬂnmvciluﬂmm:

9 stable patients (conservatve fx)
14 retreated pathents

| DoxycycineGroup:

8 stable patients (conservative 1x)
15 no mprovement

De Benedetti, G., & Vaiano, A. S. (2019). Oral azithromycin and oral doxycycline for the treatment of Meibomian

gland dysfunction: A 9-month comparative case series. Indian journal of ophthalmology, 67(4), 464




Follow up

® ONLYA @ AandD + ONUYD e DandA

De Benedetti, G., & Vaiano, A. S. (2019). Oral azithromycin and oral doxycycline for the treatment of Meibomian
gland dysfunction: A 9-month comparative case series. Indian journal of ophthalmology, 67(4), 464



4 Only A “ OnlyD “* AandD € DandA

Follow-up

Trends in visual acuity (VA) in logMar units

De Benedetti, G., & Vaiano, A. S. (2019). Oral azithromycin and oral doxycycline for the treatment of Meibomian
gland dysfunction: A 9-month comparative case series. Indian journal of ophthalmology, 67(4), 464
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