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Activity Description And Purpose

Meibomian gland dysfunction (MGD) is a common condition affecting
the ocular surface. Changes in the functioning of the meibomian glands
result in alteration of meibum from the glands that form the outer lipid
layer of the tear film.Meibum is responsible for helping to lubricate the
ocular surface, facilitating the spread of tears, and reducing
evaporation. The presence of MGD is a major contributing factor for
the development of dry eye disease. Understanding the signs and
symptoms associated with MGD can help clinicians achieve a
differential diagnosis and connect the impact of this chronic condition
as arisk for the development and progression of dry eye disease. The
desired results of this activity are to help optometrists understand the
epidemiclogy and underlying pathophysiology of MGD, its diagnostic
techniques, and current and emerging treatments.

Target Audience
This educational activity is intended for optometrists.

Learning Objectives
After completing this activity, participants will be better able to:
- Describe the prevalence of meibomian gland dysfunction
- Describe the pathophysiology of meibemian gland dysfunction—
associated dry eye disease
-Implementbest practices for diagnosing patients with meibomian
gland dysfunction
- Identify the current freatments available for patients with
meibomian gland dysfunction
- Describe emerging or novel treatment of patients with meibomian
gland dysfunction
- Design evidence-based treatment plans for persons with
meibomian gland dysfunction-associated dry eye disease

Accreditation Statement
COPE approvedfor 1.5 CE credits for optometrists.
m COPE Course ID: 84165-TD (Asynchronous)
COPE Course Category: Treatment & Management
of Ocular Disease

Administrator: MedEdics
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To obtain COPE CE credit for this activity, please read the monograph,
consult referenced sources as necessary, and complete the posttest
and evaluation online at https://tinyurl.com/connectingmgd2ded.
Upon passing, a certificate willbe made available immediately.
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Infroduction

Meibomian glands are sebaceous glands located within the eyelids
responsible for secreting meibum, which forms the oily outer layer of the
tear film and acts to promote tear film stability and prevent evaporation.!
Meibomian gland dysfunction (MGD) is a chronic disease associated
with abnormalities in the functioning of the meibomian glands, involving
changes in the quality and /or quantity of the meibum. Changes in any of
the components of the tear film can lead to destabilization and the
development of dry eye disease (DED)." This educational activity
captures the highlights of optometrists discussing MGD and its association
with DED, with an emphasis on epidemiology, pathophysioclogy,
diagnosis, and treatment options for patients with MGD.

Prevalence and Epidemiology of
Meibomian Gland Dysfunction

The prevalence rate of MGD varies widely, ranging from 3.5% to 70%,
even when age ranges and diagnostic criteria are similar across studies.**
The incidence of MGD is also higher in Asian populations.>¢

MGD overlaps with other ocular surface conditions, including DED,
blepharitis, forms of conjunctivitis, and rosacea.* Comorbid MGD
exacerbates tear film disruption and is the most common cause of
evaporative DED.'°

Expert Discussion: Meibomian Gland
Dysfunctionin Practice Populations

Dr Karpecki: What is the reason for the wide range in the prevalence of
MGD?

Dr Nichols: The wide range is mostly due to alack of consistent methods,
with studies using a combination of different tests, grading, and patient
populations.*”

DrBloomenstein: A 70% prevalence rate may be realistic if the diagnosis
is based only on symptoms, such as burning, fluctuating vision, and
irritation.** Not all patients report the same symptoms. | associate any
fluctuation of vision as a guiding factor for MGD.

Dr Nichols: In the MGD report, the clinical group felt there could be MGD
without symptoms, that is, asymptomatic or nonobvious MGD.

DrMastrota: Yes, many older patients do not generate an optimal
consistency of meibum, yet they can be less symptomatic secondary to
age-related or other causes of reduced corneal sensitivity.""?

DrKarpecki: There is also a high degree of overlap among conditions.

Dr Michael Lemp's study suggested that 86% of all DED included an MGD
component.” The overlap with anterior blepharitis, including Demodex
and staphylococcal blepharitis, needs more research, but overlap makes
sense in terms of prevalence estimates.

What are some predisposing factors related to MGD?

Astudy by Mocan found that 92% of patients with glaucoma on long-
term prostaglandin analogue treatmenthad MGD compared with 58% of
patients on non-prostaglandin analogue treatment.”* Another study by
Wu established long-term use of visual display terminals was highly
associated with MGD." In addition, a study by Cochener found that 50%
of patients who presented for cataract surgery had signs of MGD but
were typically asymptomatic.'s

Dr Nichols: With respect to topical medications, both preservatives and
the medications themselves can have an effect.

Avrecent review on the relationship of contact lens wear and MGD found
greater meibomian gland morphology changes in patients with long-
term lens wear, as you would suspect.” A new Tear Film & Ocular Surface
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Society (TFOS) workshop s focusing on lifestyle and the impact of
factors such as blink rates, use of digital devices, contactlens wear,
smoking, makeup wear, tattooing of the eyelids, and elective surgeries
on the ocular surface.”

DrMastrota: Aside fromblink rate, many eyelid disorders are
associated with dry eye/MGD, including, but not limited to, poor
apposition of the eyelids, ectropion, and floppy or lax eyelids.

Dr Bloomenstein: Optometrists are uniquely situated to identify
predisposing factors for MGD. Anything that induces inflammation can
be a predisposing factor to MGD. | tend to see patients who are older
and may be starting to have some tylosis or those without any prior
freatment of the meibomian glands. Once patients are ready for
cataract surgery, the challenge is getting the best measurements to
provide the best quality of vision. Investigations have demonstrated
that having higher tear film osmolarity is correlated with inaccurate

K measurements, potentially affecting the choice of the bestlens.”

DrMastrota: While assessing the lid margins, the smoothness of the
architecture and undulations or thickening associated with rosacea
should be examined. Abnormal blood vessels tend to develop either
fromrosacea or from chronic inflammation. Patients who have tattooed
eyelids can have difficulty with MGD.2® Watch for meibomian gland
orifices that do not follow the lid margin in the appropriate anatomic
position; they can be very tight and atrophic in appearance.

Meibomian Gland Dysfunction
Pathophysiology and Diagnosis

The 2011 TFOS International Workshop on Meibomian Gland
Dysfunction defined MGD as “a chronic, diffuse abnormality of the
meibomian glands, commonly characterized by terminal duct
obstruction and/or qualitative/quantitative changes in the glandular
secrefion. t may result in alteration of the tear film, symptoms of eye
irritation, clinically apparent inflammation, and ocular surface disease™.!

Meibum is released from meibomian gland openings on the posterior
lid margin with each blink, spreading to farm the thin, oily, outer layer
of the tear film.* Meibum plays a significant role in tear film homeostasis
and function (Table 1).2

Table 1. Functions of Healthy Meibomian Gland Lipids

Provide asmooth optical surface for the cornea at the
air-lipid interface

Reduce tear film evaporation

Enhance tear film stability

Enhance tear film spreading

Prevent spillover of tears from lid margin

Prevent contamination of tear film by sebum

Seal apposing lid margins during sleep

Alterations in the secreted meibum associated with MGD can
destabilize the tear film and lead fo evaporation and incomplete tear
film spreading over the eye (Figure 1).22 Clinical presentationsinclude
both hyposecretory and hypersecretory forms.? MGD is
characterized by a cycle of pathophysiology that contributes to tear
film instability. Obstruction of the gland orifices can occur owing to
epithelial cell hyperkeratinization, leading to stasis of the meibum
within the glands, cystic dilation, and gland dropout.'>** Insufficient
production of meibum or secretion of abnormallipids canresultin a
thinning of the tear film lipid layer, an increase in the evaporation rate
of the tear film, and a shortened tear breakup time (TBUT).2:2425
Inflammation within the eyelids and along the lid margin leads to the
release of inflammatory agents onto the ocular surface."?' Infestation
with Demodex mites is also correlated with MGD.?* Demodex mites

cause mechanical and chemical damage and release waste products
throughout their life cycle, promoting the growth of bacteria.?® All
these factors can lead to inflammation and can increase the viscosity of
meibum, which results in its decreased secretion.?

The TFOS International Workshop on Meibomian Gland Dysfunction
grading system categorizes MGD clinical severity accordingto a
combination of patient-reported symptoms, the expression and
characterization of the meibomian glands, and other diagnostic
techniques, such as corneal and conjunctival staining (Table 2).!

The definition of MGD from the International Workshop on
Meibomian Gland Dysfunction still holds up well. The chronic
diffuse aspect refers fo involvement of > 1gland. In the MGD
report, discussion primarily focused on the obstructive variety
because most patients have this disease form. The hypersecretfory
formis associated with overproduction of clear meibum,
typically in a small percentage of younger patients.

—Kelly K. Nichols, OD, MPH, PhD, FAAO

Table 2. Clinical Summary of the Meibomian Gland Dysfunction Staging
Used to Guide Treatment’

Slage MGD Grade Sympioms |CornealStaining
+ (minimally altered
1 expressibility and None None
secrefion quality)
++ (mlld.lyla.ﬂtered Minimal o
2 expressibility and . None to limited
: 3 tomild
secrefion quality)
+++ (moderately Mild to
3 altered expressibility Moderate moderate;
and secretion quality) mainly peripheral
++++ (severely altered a
4 expressibility and Marked Ma.rked. .c.emral
- I in addition
secretion quality)
Coexisting or
“Plus” accompanying
disease | disorders of the ocular
surface and/or eyelids

Abbreviation: MGD, meibomian gland dysfunction.

Reprinted with permission from Nichols KK, Foulks GN, Bron AJ, et al. The International
Workshop on Meibomian Gland Dysfunction: executive summary. Invest Ophthalmol
Vis Sci. 2011;52(4):1922-1929. Copyright 2011 by The Association for Researchin Vision
and Ophthalmology, Inc.

ue solid secrefion

{glands nothunctional recuiresmors borce]

Cearliquidsecrefion
{ghanchs are functicral}

Noiching at gland orifice

Figure 1. Images depicting meibomian gland secretions and lid margin features
often associated with meibomian gland dysfunction.?? Normal consistency (top
left) has an olive oil consistency.

Reprinted with permission from Tomlinson A, Bron AJ, Korb DR, et al. Invest Ophthalmol
Vis Sci. 2011;52(4):2006-2049. Copyright 2011 by The Association for Researchin
Visionand Ophthalmology, Inc.
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Diagnosis of Meibomian Gland
Dysfunction

A comprehensive examination is necessary to achieve a differential
diagnosis of MGD, incduding identification of any other ocular surface
disorder.??» Important steps in an examination for a diagnosis of MGD
include the following'?2.25.27:
Collection and review of a patient’s medical/ocular history
Assessment of symptoms via standardized guestionnaires, such
as the Ocular Surface Disease Index (OSDI) and Standard Patient
Evaluation of Eye Dryness Questionnaire, or other methods to
identify asymptomatic and symptomatic patients
Tests to evaluate the clinical signs:
Blink rate/interval
Tear meniscus height
Tear film osmolarity
Fluorescein staining score
TBUT
Qcular surface staining
Schirmer tear test
Meibomian gland assessment:
Eyelid and lid margin morphologic characteristics
Expressibility and quality of secretions
Meibography to determine meibomian gland dropout

MGD is a common condition that is frequently underdiagnosed or
misdiagnosed. Early recognition and treatment can help mitigate
symptoms and potentially limit the progression of the disease associated
with changesin lid morphology and meibomian gland dropout.22.2

Expert Discussion: Best Practicesin the
Diagnosis of Meibomian Gland
Dysfunction

Dr Nichols: The TFOS International Workshop on Meibomian Gland
Dysfunction helped dlarify the terminology used for MGD (Figure 2).!
Diseases affecting the meibomian glands can be acute, congenital, or
neoplastic. One of these diseases is MGD, which includes low- and
high-delivery states. We are mainly focused on the low-delivery
states. Primary and secondary categories are included beneath those.

Dr Karpecki: What techniques do you use to express the meibomian
glands?

DrMastrota: | use afinger press for routine expression of the glands.
This gives me a sense for how much pressureis necessary to express the
glands on a particular patient.1 do not apply foc much pressure. Using
the whole side of my thumb allows for expression of nearly the whole
expanse of the lid at once, and | express the lower and upper glands.

Dr Bloomenstein:| ask patients to just blink naturally. | watch them blink
atthe slitlamp and may request an exaggerated or forced blink.
Manual expression with 3.0 psiis a small amount of pressure on the lids.
Itry to see how much it takes to get something out of the gland and use
that as part of my grading system.

Dr Nichols: | use either a cotton swab or my finger to express the
glands. In clinical studies, | will use the Korb Meibomian Gland
Evaluator device to look at a certain number of glands. | sometimes
add a little more pressure by pushing tosee what comes out of the
glands, and grade according to the worst quality observed. Absence
of secretion can occur if the gland has just expressed naturally or if it is
blocked or atrophied. A meibography instrument can help determine
exactly what you are dealing with if absence of expression occurs.

Dr Karpecki: | prefer the Mastrota Meibomian Paddle and also use my
whole thumb on the outside of the lid. | apply pressure gently upwards
to express the glands; no anesthetic is required. | express the nasal
lower eyelid to central area, expressing 10 to 12 glands. | do nottend

https://tinyurl.com/connectingmgd2ded

| Meibomian Gland Disease |
| | 1 |
| congental | | neoplastic | | acte | | omer |
Meibomian Gland Dysfunction (MGD)
Low Delivery HighDelivery
]
Hyposecretory Obstructive Hypersecretory
Mebombnsices) [Gavaa ]| | MeibomianSenonhea)
| |
| 1 | 1
Primary || Secondary Primary || Secondary Primary || Secondary Primary | | Secondary
(g, Trachoma Sebortheic Sebarrheic
Medicalons) Ocuar Dermams Dermans
Pemphigoid AmeRosacea Acre Rosacea
Eryhema Aopy
Multiorme Psorads
Aoy
Alteration of Eye Clinically Apparent OcularSurface Disease
Tear Film Imritafion Inflammation Incduding Dry Eye

Figure 2. Classification scheme for meibomian gland dysfunction proposed by
the Tear Film & Ocular Surface Society International Workshop on Meibomian
Gland Dysfunction’

Reprinted with permission from Nichols KK, Foulks GM, Bron AJ, et al. The International
Workshop on Meibomian Gland Dysfunction: executive summary. Invest Ophthalmol
Vis Sci. 2011;52(4):1922-1929. Copyright 2011 by The Associationfor Research in Vision
and Ophthalmology, Inc.

o express the upper eyelid. Normal meibum appears as thin, clear
olive cil that is barely visible as it comes out of the glands. Expressing is
an easy 5-second technique that provides so much information.

Dr Nichols: | startin the nasal area and move centrally and inferiorly
using a finger, holding pressure and giving it some time. | then move to
the next set of glands and express there before returning fo the original
first spot. If you go back to where you were before, then you are more
likely to see secretions. | recommend starting in a normal patient tosee
meibum for the first time if you have not expressed before.

Dr Bloomenstein: The meibomian glands should be expressed on
every single patient, not just those you think have problems. This
provides a better understanding as to what normal secretions look like
compared with abnormal secretions.

Dr Karpecki: Do you use questionnaires for screening patients for
MGD or just ask questions when taking the patient’s history?

Dr Mastrota: | ask a lot of history questions, including how the patients’
eyes feel or if their eyes bother them. | ask them to score these
symptoms on a 110 10 scale.

Dr Bloomenstein: My questions focus on several points. “How
frequently or how much time are you spending on a computer or
tablet? Do you feel you can see better after you blink? Do you find
yourself wanting to put a drop of arfificial tears in your eyes to keep
them lubricated?” | find that patients with evaporative DED tend to get
more glare atthe end of the day. | always ask patients if they have
sought any treatment for computer vision syndrome.

Dr Nichols: | check contact lens-wearing patients to see if they mention
that their contacts “do not work” or “seem blurrier” at the end of the
day and that they have to take them outbecause they now feel them.

When Drs Begley, Chalmers, Caffery, and | were developing the Dry
Eye Questionnaire and the Contact Lens Dry Eye Questionnaire, we
did not separate out the patients with MGD.?22% All the participating
patients had self-reported dry eye. Questions included whether
patients stop and close their eyes toward the end of the day, and what
time of day bothers them. There was a subgroup of patients that had
higher symptom scores later in the day and stopped to close their eyes
or blinked to clear their vision. | bet those were the patients with MGD.

Dr Karpecki:| am amazed at how many patients who have morning
symptoms have inadequate lid seal (ILS); that is, they do not fully close
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their eyes at night. Our eyelids should slightly overlap and seal
overnight. These patients do nothave lagophthalmos; they simply do

Table 3. Treatment Algorithm for Meibomian Gland Dysfunction'

not have proper eyelid seal at night, leading to nocturnal evaporative
stress and desiccation. Patients not only complain of morning symptoms, Stage Clinical Description Treatment
l.aut.can also sometimes show inferior corneal s.falnlng. The Korb-B.Ia.clfle 1 No sympfoms of ocular Inform pafient about MGD, the
lid light test, developed by Drs Korb and Blackie, may allow the clinician di fort. itchi iali tdi S th
to confirm the diagnosis of ILS. In this test, you darken the room, have SgGHy fshipgrge e i
i g i i Y ) - ) photophobia effect of work/home
the patients close their eyes—without squeezing them—asif they are Clinical signs of MGD based environments on fear
sleeping, place the transilluminator light on the upper closed eyelid, on gland expression evaporation and the possible
and look for light protruding inferiorly between the eyelids. It ties into Minimally altered drying effect of certain systemic
this very well because they all seem to have meibomian gland issues. secrefions: grade = 210 4 medications
Looking at tests to evaluate clinical signs, tear meniscus height can help Expressibility: 1 Consider eyelid hygiene,
differentiate the agueous deficient forms, along with staining.” No ocular surface staining including warming/expression as
described below (+)
Do you lock at ILS, partial blinking, and blink rate when evaluating — - - - - -
atients? 2 Minimal to mild symptoms of Advise patient onimproving
P ’ ocular discomfort, itching, or ambient humidity, optimizing
Dr Nichols: A LipiScan or otherimaging device can identify patients photophobia . worksation, andincreasing dietary
who do not fully close their lids while blinking. Mlmmalle mild MGD clinical omega-BfaHyaud mlake(ﬂ
signs Institute eyelid hygiene with
Dr Mastrota: | wait for ablink at the sliflamp and check the excursion. Scattered lid margin evelid warming (a minimum of
features 4 minutes once or twice daily),
Dr Karpecki: Besides meibomian gland expression, what other tests Mildlly altered secretions: followed by moderate fo firm
are alittle more specific to MGD, or can we even tie to it closely? grade = g :0 <8 ""55;599 andlex:ression of )
Expressibility: 1 meibomian gland secretions (+
Dr Bloomenstein: Evaluation of the quality of the meibum is the best Nene fo limited ocular surface | © Allthe above, plus (+)
characteristic for this disease state (Table 2).' All other tests are staining: DEWS grade 0-7; Artificial lubricants (for
downstream from there. Oxford grade 0-3 frequent use, preservative-
free preferred)
Dr Mastrota: Obtaining fluorescein staining is important to highlight IopfcalaZi'hf_Dmvtin )
characteristics other than the lid margin and Marx line (Figure 1).22] am TGP'CEIE"‘C’"'E"' lubricant or
decreasing my use of lissamine staining. 'épm‘?’g“ai spria;v| ’
onsider oral tetracycline
DrKarpecki: Using a high-quality number 15 yellow Wratten filter can help derivatives
visualize the conjunctival staining compared with lissamine green dye. 3 Moderatesyriplomssteaiar | Allhe above pis:
How often do you see MGD when you express an asymptomatic patient? discomfort, fiching, or Oraltefracycline derivatives (+)
¥ yo pre ymp P photophobia with limitations Lubricant ointment at bedtime (+)
DrBloomenstein: | think MGD is probably one of the most of activities - Anti-inflammatory therapy for dry
underdiagnosed conditions in the clinic There is also a lot of discussion Moderate MGD dlinical S eye as indicated (£)
around Demodex. The presence of collarettes is pathognomonic for Tl lid o fea'lur?‘
Demodex,* but the number of asymptomatic patients with collarettes is z:gge'r:?éi:a;;;:; ¥
strik.ingly high*'| guestion what negativ.e eff_ect the cqllareH_es are secretions: grade > 810 <13
having on the glands. Moreover, assessing lid health, including the base Expressibility: 2
of the lashes, is necessary. Secretions other than those with an olive oil Mild to moderate conjunctival
texture indicate at least grade 1MGD. This presents an opportunity and a and peripheral corneal
dedision point. Do you talk to patients about treatment strategies or wait staining, often inferior:
until they become symptomatic? We need to manage asymptomatic DEWS grade 8-23;
patients and start doing things differently. Oxford grade 4-10
. H 4 Marked symptoms of ocular Allthe above, plus anti-
Current Treatments for Melbom Ian discomfort, itching, or inflammatory therapy for dry eye (+)
1 photophobia, with definite
Gland Dys.func‘“on limitation of activities
The TFOS International Workshop on Meibomian Gland Dysfunction Severs MGD Fl'n'cal signs
. 1 lid margin features:
developed a staged treatment algorithm for management of MGD, "
P - . . dropout, displacement
initiating basic, broad-spectrum therapies likely to benefit most Severely altered
patients and moving to more specific treatments according to a secrefions: grade = 13
patient’s response to therapy and severity of the disease (Table 3).* Expressibility: 3
Increased conjunctival and
i N6 2523236
Current a;.)proaches 10. 1reatmenT‘c.jf.MGD |nc|ude. the following'® ; corneal staining, including
chI:plcaI folrmulahons of artificial tears, lubricants, and other tear central staining: DEWS
ilm supplements grade 24-33; Oxford
Thermal therapy via direct application of heat to the eyelids grade 11-15
(in office or athome) 4 signs of inflammation:
Mechanical therapy invelving lid massage (with or without heat), =maderate conjunctival
lid hygiene, and debridement hyperemia, phlyctenules

Topical or systemic antibiotics, cyclosporine formulations,
lifitegrast, and corticosteroids

Abbreviations: DEWS, Dry Eye WorkShop: MGD, meibomian gland dysfunction.

Reprinted with permission from Nichols KK, Foulks GN, Bron AJ, et al. The International
Workshop on Meibomian Gland Dysfunction: executive summary. Invest Ophthalmol
Vis Sci. 2011;52(4):1922-1929. Copyright 2011 by The Association for Research in Vision
and Ophthalmology, Inc.

Nutritional supplements (eg, omega fatty acids)
Intense pulsed light (IPL) therapy targeting abnormal superficial
blood vessels
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Current treatment options for MGD are relatively limited. Arfificial tears
provide short-term relief for symptoms but do not address the
underlying pathophysiclogy of the condition.** Thermal and
mechanical therapy requires adherence to along-term regimen.'®
Pharmacotherapeutic options are needed that are specifically
direcled at the pathophysiology of MGD.'625:2732

Expert Discussion: Treating Meibomian
Gland Dysfunction

Dr Karpecki: When should you treat patients with MGD? What treatments
do you use? Do you treat according to signs or wait for symptoms?

Dr Mastrota: After the examination, | review why the patient came in and
what needs to be worked on.| advise the patient on good hygiene and
diet. | will also briefly mention the improved aesthetics of healthy
eyelids. Early intervention with treatment can optimize outcomes.

Dr Bloomenstein: | discuss findings with patients at the slitlamp during the
evaluation while expressing the glands. | explain what | expectto see in
contrast fo the appearance of their meibum and discuss the ramifications
of MGD. If patients are symptomatic or if | see loss of meibomian glands,
Ilet them know there are treatments that might be beneficial and then
bring them back to assess how the treatment is working.

Irecommend patients apply moist heat for 3 or 4 minutes to improve
expression of the glands, followed by massaging of the lids. This can
be done in the shower, with warm water on the lids. Patients often
report that their vision seems to improve afterward.

Dr Mastrota: | recommend an adaptation of the 20-20-20 rule. After
20 minutes of extended near work or use of a digital device, gaze at
something 20 feet away, concentrating on blinking fully and
completely 20 times. Then, have 20 sips of water to remain hydrated.

Dr Nichols: It can be difficult for asymptomatic patients with MGD to be
compliant with treatments even if you discuss MGD as being chronic
and possibly progressive. Showing patients ameibography image can
be helpful as a tool to improve patient compliance.

Dr Karpecki: Sharing the consequences of not freating MGD can help
some patients. Lid hygiene often has low compliance, and lid massage
is not necessarily the right thing because some patients may be
massaging a heated-up cornea more than they need to. Some studies
have shown good results with warm compresses. One study showed
adequate temperature with hydrating compresses, but not with the
bundled method.?” A hydrating compress achieved a sustained
temperature of 104°F to 114 °F.

Dr Bloomenstein: At subsequent patient visits, we talk about the
additional benetits of in-office procedures. Optometrists sometimes
have a hard time talking to patients about in-office treatments. If
patients are not performing their at-home treatments, then thisis an
opportunity to discuss other treatment options.

Dr Karpecki: Do you recommend the use of omega-3 fatty acid
supplements, such as y-linolenic acid (GLA), eicosapentaenoic acid,
and docosahexaenoic acid?

Dr Mastrota: | add nutritional supplements as a low-risk treatment
option because there is a suggestion that they (ie, GLA and
polyunsaturated fatty acids) may decrease the production of disease-
related inflammatory mediators that are implicated in the pathogenesis
of chronic dry eye.®

Dr Bloomenstein: | explain to patients that inflammation could be
driving changes in the quality of the meibum and causing some
obstruction of the glands.* | recommend cyclosporine or lifitegrast to
help control inflammation, especially when patients are getting worse.
Inthat case, | use a low-dose steroid to control flares because allergy
or other factors will exacerbate the MGD. In order to improve
functioning of the glands, | offer IPL therapy or neurostimulation

https://tinyurl.com/connectingmgd2ded

Dr Karpecki: | tell patients | am going to treat their oil glands from the
outside in and from the inside out. Outside tfreatments are topical
agents and compresses. Internal freatments are omega fatty acids,
such as GLA, eicosapentaenoic acid, and docosahexaenoic acid, and,
inrare cases, tetracyclines to help with ocular rosacea. IPL therapy can
help treat obstructed glands and inflammation.*®

Dr Nichols: A stepwise approach is always the best rather than
changing all at once, including managing any inflammation you see and
other aspects of the lids or contact lenses. We are currently running a
placebo-controlled omega fatty acid study that involves patients with
MGD who wear contactlenses.

Dr Karpecki: | take a comprehensive approachin each tfreatment
category, starting with a hydrating compress, omega fatty acid
supplements, and lid scrubs. If | am not getting results, | perform an in-
office procedure. | select a freatment for blepharitis, obstruction of the
meibomian glands, inflammation, and even for the fear film, as needed,
and advance the nature of the freatments according to the severity of the
condition. Microblepharoexfoliation is an in-office procedure that can
help, given the the overlap between blepharitis and MGD. Most patients
notice how much better their eyes feel after mechanical lid debridement.

Dr Bloomenstein: Stabilization of the glands or getting the glands to
be more expressible are important goals of therapy. Positive
reinforcement is a good way for patients to be more adherentto
therapy in the long run. Try to focus on 1 patient goal, such as a line of
visual acuity, making use of a computer or their contactlenses more
comfortable, and more stable scans in preoperative cataract patients.

Emerging Treatments for Meibomian
Gland Dysfunction

NOVO03

NOVO03 is a water-free and preservative-free formulation of 100%
perfluorohexyloctane designed for the tfreatment of DED due to
MGD."*?1tis hypothesized that low-surface tension allows
perfluorohexyloctane to spread rapidly across the acular surface,
reducing evaporation and stabilizing the tear film (Figure 3).4°
NOWVO03 can be recovered from the meibomian glands, and may help
1o liquify thickened, abnormal secretions. 42164

Figure 3. Structure of
perfluorohexyloctane®®
Reprinted from Infernational
Journal of Pharmaceutics,
538, Agarwal P, SchererD,
Giinther B, Rupenthal ID,
Semifluorinated alkane based

RF RH systems for enhanced corneal
AR TR R LR R penetration of poorly soluble
FuCmC=C=C=C=C=C=C=C =C=C=C=C=C~H drugs, 119-129, Copyright
é é E ;Ir E E |!| |!| |!| ‘!1 |!| '_I‘ |!| {!\\ 2018, with permission from
Elsevier.

Data on the NOV O3 trials have been reported recently. SEECASE was
aprospective, multicenter, randomized, double-masked, saline-
controlled phase 2 study designed to evaluate the safety, efficacy, and
tolerability of NOVO3 for the treatment of patients with DED.* Patients
in the study had a TBUT of = 5 seconds, abnormal meibum secretions,
atotal corneal fluorescein staining score between 4 and 11, a Schirmer
tear test score = 5 mm, and an OSDI score = 25. Patients were randomly
assigned (2:2:1:1) to receive NOV03 4 times daily, NOV0 3 twice daily,
saline 4 times daily, or saline twice daily, respectively. Significantly
greater improvement in signs and symptoms were observed for
patients in the NOVO03 groups than for those in the control groups.

The total corneal fluorescein staining score (primary end point)
significantly improved for both NOV03 groups (P <.001[4 times
daily]; P=.009 [twice daily]) compared with the score in the control
groups, with improvements beginning at 2 weeks after initiating
treatment (Figure 4A). Improvement of symptoms, assessed by the

| 7



Visual Analogue Scale for dryness, was demonstrated for both NOV03
groups, with statistically significant improvements frombaseline

(P < .001 [4 times daily]; P =.002 [twice daily]) at week 8 compared
with control groups (Figure 4B). NOVO3 treatment was well tolerated,
with instillation site reactions occurring in < 3% of patients.

The phase 3 multicenter, randomized, double-masked, controlled
GOBIl and MOJAVE trials evaluated NOVO03 in patients with DED
associated with MGD.*24? Patients were randomly assigned (1:1) to
receive 1drop of NOVO03 or saline 4 times daily in both eyes for

8 weeks. The primary end points (signs and symptom) were metin
both studies. Significantly greater improvements were observed at
day 57 (8 weeks) for patients in the NOV03 groups than for those in
the control groups for both total corneal fluorescein staining score
(signs) and the Visual Analogue Scale dryness score (symptoms)
(Figure 5). Onset of effect occurred as early as week 2. The safety
assessments indicated that NOV03 was well tolerated in the study
population, with alow incidence of adverse events reported. The most
common adverse events reported in the NOV03 group (n= 311} in
MOIJAVE were blepharitis (1.6%), blurred vision (1.3%), conjunctival
hyperemia (1.3%), conjunctival papillae (1.3%), eye discharge (0.3%),
and eye pain (0.3%).%

Additional clinical studies, including the KALAHARI (safety extension)
trial, are ongoing.>® The US Food and Drug Administration accepted
the New Drug Application filing for NOV03 on September 06, 2021.>'
NOWVO03 hasbeen assigned aPrescription Drug User Fee Act action
date of June 28, 2023.

AZR-MD-001

AZR-MD-001is a selenium sulfide (SeSz) ointment in development for
the treatment of MGD by focusing on the abnormal hyperkeratinization
assocdiated with the condition.3254 1t is a keratolytic agent that breaks the
bonds between keratin proteins, which softens the cells blocking
meibomian glands and slows the production of keratin. This ultimately
decreases the obstruction of meibomian glands, increases quantity and
quality of lipids secreted, and improves symptoms.**

A phase 2b frial evaluated the safety and efficacy of AZR-MD-001,
0.5%, administered twice weekly to the lower eyelidin 245 patients
with MGD.* The coprimary end points were the number of glands
secreting meibum using the Meibomian Glands Yielding Liquid
Secretionscore and patient-reported symptoms (measured by
OSDI) at 3 months. Patients receiving AZR-MD-001 experienced an
improvement in Meibomian Glands Yielding Liquid Secretion score,
with an average increase of 1.8 more open glands secretingmeibum
from baseline (P=.0004), and an improvementin OSDI score, with
an average improvement of 3.5 from baseline (P=.0438), compared
with those receiving placebo at 3 months. Improvement with
AZR-MD-001 was also noted for key secondary end points: 46.9%

of patients became asymptomatic per total OSDI responder rate,
45.7% had = 5 open glands compared with baseline, and meibum
quality returned to normal in 68.7% of patients. Safety assessments
indicated that AZR-MD-001was well tolerated, with no serious
treatment-related adverse events. The most common adverse events
associated with AZR-MD-001were stinging and watery eyes.*®

TP-03

TP-03 (lotilaner) is an ophthalmic solution being
developedto treat Demodex blepharitis.?¢ The
isoxazoline compound paralyzes and eradicates
Demodex mites by targeting parasite-specific
y-aminobutyric acid-chloride ion channels.

TP-03 was evaluated in 2 pivotal dinical studies:
Saturn-1(phase 2b/3) and Saturn-2 (phase 3).5758
All prespecified primary and secondary end points
were met according to statistically significant
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improvements observed in the TP-03 group vs the
control group, including the primary end point of
complete collarette cure, defined as < 2 collarettes

Figure 4. The mean change from baseline intotal corneal fluorescein staining (A) and Visual Analogue
Scale dryness (B) scores following treatment with NOV03 or saline control in the SEECASE study*'
Abbreviations: CFB, change from baseline; NEI, National Eye Institute; VAS, Visual Analogue Scale.

Reprinted with permission from Tauber J, Wirta DL, Sall K, et al; SEECASE Study Group. A randomized clinical
studly (SEECASE) to assess efficacy, safety, and tolerability of NOVO3 for freatment of dry eye disease. Cornea.

2021,40(9):1132-1140. Copyright 2021 by the Authors.

(P<.0001). Secondary end points included mite
eradication (P <.0001), a composite of lid erythema
and collarette complete cure (P<.0001). TP-03 was
welltolerated, and all ocular adverse events were
mild in severity. A New Drug Application was
accepted, and a Prescription Drug User Fee Act
target date is set for August 25, 2023.5°
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AXR-270

AXR-270 is a selective glucocorticoid receptor
agonist in development for moderate to severe
DED associated with MGD.¢? AXR-270 is a topical
creamintended for application to the eyelids once
daily. In a phase 2 study, AXR-270 improved the
signs and symptoms of MGD and was well tolerated.

CBT-006

CBT-006is a topical formulation of cyclodextrin
under development for the treatment of MGD
associated with DED.*' CBT-006 sequesters cholesterol
and dissolves lipid deposits at the orifices of the
meibomian glands. A phase 2 study was conducted

Figure 5. Mean change from baseline in total corneal fluorescein staining (A) and Visual Analogue Scale
dryness scores (B) following treatment with NOV 03 or saline in the GOBI and MOJAVE studies*&4?

Abbreviation: SE, standard error.

to evaluate fopical administration of CBT-006 3 times
daily for 3 months. Safety and efficacy data were not
available at the time of this publication.
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Expert Discussion: Future
Considerations in the Treatment of
Meibomian Gland Dysfunction

Dr Karpecki: What are your thoughts on the new treatments under
development for MGD and evaporative dry eye disease, some of
which may be available as early as August 2023?

Dr Nichols: It is exciting that we will have more choices for the freatment
of MGD. Each of these clinical candidates has its own unique mechanism
of action.There are going to be questions regarding which treatment to
use first and paymentissues, but the data look really strong.

Dr Bloomenstein: The TP-03 (lotilaner) product is interesting in that it
will let us see how eradication of the Demodex mites correlates with
improvements in our patients with MGD. | also think AXR-270 has the
potential to break down the keratin and getthe meibomian glands to
open up and improve expression. It willbe exciting fo see what these
medications teach us about our patients and MGD.

Dr Masirota: Modifying keratinization may be beneficial for a number
ofreasons. The lid margins and the gland ductal system respond to
many stimuli, with a tendency to increase keratinization.

It is interesting that NOV03 does not need a preservative becauseit is
water free and has only 1ingredient in the formulation.** Most
therapeutic agents are combinations of many ingredients, which can
make it difficult to determine allergy issues or other reactions.

Dr Nichols: We will have to see how the expression of the meibomian
glands and the quality of meibum are affected by these upcoming
medications because some of the study end pointsin the clinical trials
are designed according fo dry eye characteristics, such as symptoms
and ocular surface staining.

Dr Karpecki: These treatment approaches are novel and could stir
up a lot of interest with an MGD or dry eye with MGD indication.

A differentiated product may help payers recognize that there are
different mechanisms we need to use fo freat this disease.

Case-Based Discussions

Case 1: Cataract Surgery With Meibomian
GlandDysfunction
From the Files of Marc Bloomenstein, OD

A 67-year-old male presented with concerns about quality of vision,
stating that his vision was blurred and fluctuated. The patient also had
concerns of excess tearing, stating that he “cries all the time". Medical
history indicated 15 years of diet-controlled non-insulin-dependent
diabetes. The patient had no known allergies. He had a history of skin
lesion removed from the cheek.

Findings on examination included the following:

Visual acuity: 20/30 (pinhole 20/20) OD, 20/100

(pinhole 20/70) OS

Slitlamp examination:
Lids: 1+ inspissated glands/turbid expression
Trace guttata OU
Mild pigment on endothelium OU
1/2+ nuclear sclerofic cataract/trace posterior subcapsular
cataract (PSC) OD
2+ nuclear sclerotic cataract/2+ PSC OS

Cataracts were identfified in both eyes (Figure 6). Best-corrected
visual acuity was reduced, and inspissated meibomian glands and
turbid secretions were observed after expressing the glands. There
was brunescence in the right eye, and PSC visible in the left eye.

https://tinyurl.com/connectingmgd2ded

Figure 6. The patient
in Case 1presented
with cataracts inboth
the right (A) and left
(B) eyes

Figure 7.
Meibography images
were captured of
lower lids of right and
left eyes of the patient
in Case 1using a
LipiScan device

Additional testing was conducted prior to recommending cataract
surgery to the patient, with the following results:
TBUT: 3 seconds OD, 5 seconds O§
Meibomian Gland Secretion score! 8/45 OD, 3/45 OS5
Schirmer score (with anesthesia): 12 mm/10 minutes OD,
16 mm/10 minutes OS

A LipiScan was performed to visualize the meibomian glands.
Significant atrophy was noted in the meibography images (Figure 7).
Athermal treatment was performed, and a low-dose topical steroid
was prescribed. A-scans were delayed until follow-up.

The patient reported that his vision was more stable atthe follow-up
visit and felt that his eyelids looked better. Based on the improvement
following freatment of the MGD, A-scans were conducted, and the
patient was then scheduled for cataract surgery.

Case 2: Postmenopausal Contact Lens Wearer
With Meibomian Gland Dysfunction
From theFiles of Kelly K. Nichols, OD, MPH, PhD, FAAO

A 53-year-old postmenopausal female presented with concerns
regarding her contact lens wear, stating, “l can wear my contacts all
day, but they getfoggy andless comfortable in the evening.”
Multifocal daily disposable lenses were used successfully for 1+ years;
she previously used monthly disposable multifocal lenses. The patient
did not currently use artificial tears or prescription topical medications.
She had previously tried cyclosporine and lifitegrast. LipiFlow thermal
pulsation therapy was performed 2 years ago. She had no other
significant ocular or systemic health history.

Findings on examination included the following:
Visual acuity: 20/20 OD distance, 20/25 near (-0.75 cyl);
20/25 OS distance, 20/20 near (-1.00 cyl)
Slitlamp examination

Lids: Makeup on eyelashes OU, no collarettes

Meibomian gland expression: G2 (hazy/turbid) meibum
secretion OD, G2 (hazy/turbid) meibum secretion OS
Contact lens fit: Adequate, minimal movement
OSDI: 14 (wind/arid /vision/impacts)
TBUT: 6 seconds OD, 4 seconds OS
Tear meniscus height: 0.2 mm OD, 0.2 mm O5
Matrix metalloproteinase-9: Mild positive OU
Schirmer test (without anesthesia): 9 mm/5 minutes OD,
10 mm/5 minutes OS
Meibograph: OD 25% loss upper, OD 25% loss lower,
OS 25% loss upper, OS 25% loss lower (Figure 8)

The following additional test results were obtained (Figure 9):
Fluorescein staining: Grade 1, inferior cornea OU
Lissamine green staining: Grade 2, nasal conjunctiva OU
Lid wiper epitheliopathy: Grade 2, superior OU



Figure 8. Meibography
images of the upper and
lower lids of the patient in
Case 2 indicated mild gland
dropout inboth eyes

Figure 9. Mild corneal
staining in the inferior
cornea (A), moderate
conjunctival staining in the
nasal region (B), and
moderate lid wiper
epitheliopathy (C) of the
patientin Case 2

A management plan was initiated, including maintaining her current
contact lenses. Reading glasses (+1.00) for use with computer tasks
over contact lens wear, oral omega-3 fatty acid supplements

(once daily), and varenicline solution nasal spray (twice daily)
were suggested. In-office warming/expression of the eyelids and
lid debridement were also recommended. |PL therapy may alsobe
beneficial for this patient.

Dr Karpecki: Often, we may not ask contact lens patients the right
questions for MGD or evaporative dry eye. This case is agood
example illustrating that clinicians need to look more closely for
MGD and manage the condition. Getting at those details, such as
uncomfortable lens wear or foggy vision at the end of the day, is
important for an accurate diagnosis.

Dr Bloomenstein: Patients want to stay in their contact lenses. Offering
amanagement plan to patients with MGD can enable this option.

Clinical Pearls

Expressing healthy meibum to help maintain quality tears
directly correlates with quality vision. Look for MGD on
every visit fo help patients get the best quality of vision.

Look closely atthe eyelids for everything from
telangiectasia to collarettes and debris. Note any thickening
of the lids and capped glands, and then express the glands
in the nasal to central area of the lids.

Know who you can refer to within your local optometric
community for additional diagnostic testing and in-office
procedures to help patients in a stepwise management plan

Complete the CE posttest online at
https://tinyurl.com/connecfingmgd2ded

Imaging and Diagnostic Pearls

Katherine M. Mastrota, OD, MS,EMBA, FAAO,
Diplomate ABO

Figure 1. (A) Normal eyelid margin. (B) Eyelid marginwith ocular rosacea
and meibomian gland dysfunction. Note telangiectasia, loss of lid margin
contour, eyelash/lid margin debris, meilbomian gland orifice placement
irreqgularity, and watery tear filmin the rosacea-impacted eyelid.

Figure 2. Abnormal lipid composition from the meibomian glands leads to
otifice plugging, breakdown into inflammatory components via bacterial
lipases, and contributes to Demodex infestation

Figure 3. Line of Marx, stained with lissamine green, is an important
landmark of the lid margin. In normal patients, the line of Marx lies
posterior to the meibomian gland orifices.! As meibomian gland
dysfunction progresses, it can be seen at the line of the meibomian
glands or more anteriorly.

Figure 4. Changes in the Marx line location/staining pattern can occur in
ocular surface disease. Abnormalities seen are “teary dry eye”,
characteristic of tear lipid dysfunction (A), and scant tear film agqueous
deficient dry eye (B). Note the irregularity of the lid margin in both images.

Reference

1. Yamaguchi M, Kutsuna M, Uno T, Zheng X, Kodama T, Ohashi Y. Marx line:
fluaresceinstaining line on the inner lid as indicator of melbomian gland
function. Am J Ophthalmol. 2006;141(4):669-675.

10 For instant CE certificate processing, complete the posttest online art



References

20.

.

22.

23,

24,

25.

26.

27

28.

29.

30.

3.

32

33

34,

35.

Nichols KK, Foulks GN, Bron AJ, et al. The International Workshop onMeibomian Gland
Dysfunction: execulive summary.Invest Ophthalmol Vis Sci. 2011;52(4):1922-1929.

. BaudouinC, Messmer EM, Aragona P, ef al. Revisiting the vicious circle of dry eye disease:

afocus onthe pathophysiology of meibomian gland dysfunction. Br J Ophthalmol.
2016:100(3):300-306.

. KnopE, Knop N, Millar T, Obata H, Sullivan DA. The Infernational Werkshop en Meilzomian

Gland Dysfunction: report of the Subcommitiee on Anatomy, Physiclogy, and
Pathophysiology of the Meibomian Gland. Invesf Ophthaimol Vis Sci. 2011;52 (4):1938-1978.

. Rabensteiner DF, Aminfar H, Boldin |, Schwantzer G, Horwath-Winter ). The prevalence of

meibomian gland dysfunction, tear film and ocular surface paramelers in an Austrian dry
eye dinic population. Acta Ophthalmol. 2018;96(6):e707-e711.

. Schaumberg DA, Nichols 1), Papas EB, Tong L, Uchino M, Nichols KK. The Internafional

Workshop en Melbomian Gland Dysfunction: repert of the Subcommitiee on the
Epidemiology of, and Assoclated Risk Factors for, MGD. Invest Ophthalmol Vis Sci.
2011:52(4):1994-2005.

. Cornea/External Disease Preferred Practice Pattern® Panel. Blepharitis Preferred Practice

Pattern®. American Academy of Ophthalmology: 2018.

. Alghamdi YA, Mercade C, McClellan AL, Batawi H, Karp CL, Galer A. Epidemiclogy of

meibomian gland dysfunciionin an elderly population. Cornea. 2016;35(6):731-735.

. Hassanzadeh S, Varmaghani M, Zarei-Ghanavali 5, Heravian Shandiz J, Azimi Khorasani A.

Global prevalence of meibomian gland dysfunclion: a systematic review and meta-
analysis. Ocul Immunol Inflamm. 2021;29(1):66-75.

. Lemp MA, Nichols KK. Blepharitis in the United States 2009: a survey -based perspeciive

on prevalence and treatment. Ocul Surf. 2009;7(2) (suppl):$1-514.

. Lemp MA, Crews LA, Bron Al, Foulks GN, Sullivan BD. Disiribution of agueous-deficient

and evaporative dry eye in a clinic-based palient cohort: a refrospective study. Cornea.
2012;31(5):472-478.

Taurone 5, Miglietta 5, Spoletini M, et al. Age related changes seen in human corneain
formalin fixed secfions and on biomicroscopy in living subjects: a comparison. Clin Anaf.
2020;33(2):245-256.

. TavakoliM, Kallinikos PA, Efren N, Boulton AIM, Malik RA. Corneal sensifivity is reduced

and relates to the severity of neuropathy in patients with diabetes. Diabetes Care.
2007;30(7):1895-1897.

. Macan MC, Uzunasmanoglu E, Kecabeyoglu §, Karakaya J, Irkec M. The association of

chronic lopical prostaglandin analog use with meibomian gland dysfunction. J Gloucoma.
2016;25(9):770-774.

. WuH, Wang Y, Dong N, et al. Meibomian gland dysfunction defermines the severity of the

dry eye conditions in visual display terminal workers. PLoS One. 2014;9(8):2105575.

. Cochener B, Cassan A, Omiel L. Prevalence of meibomian gland dysfuncfion at the time of

cataract surgery.J Cataroct Refract Surg. 2018;44 (2):144-148.

. Geerling G, Tauber J, Baudouin C, et al. The International Workshop on Meibomian Gland

Dysfunction: report of the Subcommitiee on Management and Treatment of Melbomian
Gland Dysfunclion. Invest Ophthalmol Vis Sci. 2011;52(4):2050-2064.

Ifrah R, Quevedo L, Gantz L. Topical review of the relationship between contact lens wear
and me bomian gland dysfunction. J Opfom. 2023;16(1):12-19.

. TFOS Lifestyle Workshop. Tear Film & Ocular Surface Society. Accessed April 13, 2023,

https:/fwww.tearfilm.org /paginaleng-tios_lifestyle_workshop/7296_7295/eng/

. Epitropoulos AT, Matossian C, Berdy GJ, Malhotra RP, PolvinR. Effect of tear osmolarity on

repeatability of keratometry for cataract surgery planning. J Cafaract Refract Surg.
2015;41(8):1672-1677.

Lee ¥ B, Kim I, Hyon J¥, Wee WR, Shin Y. Eyelid fatiooing induce s melbomian gland loss
and teat fim instability. Corneea. 2015;34(7):750-755.

Nelson JD, Shimazaki J, Benitez-del-Castillo JM, ef al. The International Workshop on
Meibomian Gland Dysfunctien: report of the Definition and Classification Subcommittee.
Invest Ophthalmol Vis Sci. 2011;52(4):1930-1937.

Tomlinson A, Bron AJ, Korb DR, et al. The International Werkshop on Melbomian Gland
Dysfunction: report of the Diagnosis Subcommittee. Invest Ophthalmol Vis Sci.
2011;52(4):2006-2049.

Chhadva P, Goldhardt R, Galor A. Meibomian gland disease: the role of gland dysfunciion
in dry eye disease. Ophthalmology. 2017;124(11) (suppl):520-526.

Dartt DA, Willcox MDP. Complexity of the fear film: importance in homeostasis and
dysfunction during disease. Exp Eve Res. 2013;117:1-3.

Milner M3, Beckman KA, Luchs JI, et al. Dysfunctional tear syndrome: dry eye disease and
assoclated tear film disorders —newsirategies for diagnosis and freatment. Curr Opin
Ophthalmel. 2017;27(suppl 1):3-47.

Gonzalez-5alinas R, KarpeckiP, Yeu E, et al. Safety and efficacy of lotilaner ophthalmic
solution, 0.25% for the treatment of blepharitis due to Demodex infestation: a
randomized, confrolled, double-masked clinical trial. Cont Lens Anferior Eye.
2022;45(4):101492.

Chan TCY, Chow S55W, Wan KHN, Yuen HKL. Update on the association between dry eye
disease and meibomian gland dysfunction. Hong Kong Med J. 2019;25(1):38-47.

Begley CG, Caffery B, Chalmers RL, Milchell GL; Dry Eye Investigation (DREI) Study Group.
Use of the dry eye questionnaire lo measure symptoms of ocular irritation in pafients with
aqueous tear deficient dry eye. Cornea. 2002;21(7):664-670.

Begley CG, Caffery B, Nichols KK, Chalmers R.Responses of contact lens wearers to a dry
eye survey. Oplom Vis Sci. 2000;77 (1):40-46.

Gao Y-Y, DiPascuale MA, LI'W, et al. High prevalence of Demodex in eyelashes with
cylindrical dandruff. Invest Ophthalmol Vis Sci. 2005;46(9):3089-3094.

Fromstein SR, Harthan IS, Patel J, Opitz DL. Demodex blepharitis: clinical perspeciives.
Clin Optom (Auckl). 2018:10:57-63.

Mashirfar M, Piersen K, Hanamaikal K, Santiago-Caban L, MuthappanV, Passi 5F. Artificial
tears polpourt: a lilerature review. Clin Ophthalmol. 2014;8:1419-1433.

Sabeti§, Kheirkhah A, Yin J, Dana R.Management of melbomian gland dysfunction:
areview. Surv Ophthalmel. 2020;65(2):205-217.

Kobavyashi A, Ide T, Fukumoto T, MikiE, Tsubota K, Toda | Effecks of a new eyelid shampoo
on lid hygiene and eyelash length in patients with meibemian gland dysfunction:
acomparative open study.J Ophthalmol. 2016;2016:4292570.

Olefilk A, Mahillo-Fernandez |, Alejandre-Alba N, et al. Benefits of omega-3 fatty acid
dietary supplementafion on health-related quality of life inpatients with melbomian gland
dysfunction. Clin Ophthaimol. 2014;8:831-836.

https://tinyurl.com/connectingmgd2ded

36.

37

38.

39

40.

1.

4

=

43,

w

44,

4

th

46.

4

49.

50.

51

5

~

53.

vy}

54.

5

56.

5

~

58.

59.

60.

61

~

L

Kim H-Y, Lee J-E, Oh H-N, Song J-W, Han 5-Y, Lee J-5. Clinical efficacy of combined topical
0.05% cyclosporine A and 0.1% sodium hyaluronale in the dry eyes with meibomian gland
dysfunction. Inf ] Ophthalmel. 2018;11(4):593-600.

Bitton E, Lacroix Z, Léger 5. In-vivo heat retention comparison of eyelid warming masks.
ConlLens Anferior Eye. 2016;39(4):311-315.

Sheppard ID I, Singh R, McClellan A, et al. Long-term supplementation with n-6 and n-3
PUFAs improves moderale-to-severe keraloconjuncivitis sicca: a randomized double-
blind clinical frial. Cormea. 2013;32(10):1297-1304.

Yan X, Hong J, Jin X, etal. The efficacy of intense pulsed light combined with meibbomian
gland expression for the treatment of dry eye disease due to meibomian gland
dysfunction: a multicenter, randomized controlled frial. Eye Confact Lens.
2021;47(1):45-53.

Tashbayew B, Yazdani M, AritaR, Fineide F, Utheim TP. Infense pulsed light trealment in
meibomian gland dysfundion: a concise review. Ocul Surf. 2020;18(4):583-594.

Tauber J, Wirta DL, SallK, Majmudar PA, Willen D, Krésser §; SEECASE Study Group. A
randomized clinical study (SEECASE) to assess efficacy, safety, and tolerability of NOV03
for freatment of dry eye disease. Cornea. 2021;40(9):1132-1140.

. StevenP, Augustin Al, Geerling G, et al. Semifluorinated alkane eve drops fortreatment of dry

eye disease due fo melbomian gland disease. J Ocul Pharmacol Ther. 2017,33(9):678-685.
Silva GMC, Morgado P, Lourenco P, GoldmannM, Filipe EJM. Spontaneous self-assembly
and structure of perfluorcalkylalkane surfactant he mimicelles by molecular dynamics
simulations. Proc Natl Acad Sci US A.2019;116(30):14868-14873.

Borchman D, Vittitow J, Ewurum A, Veligandla 5R. Spectroscopic study of
perflucrohexyloctane - human meibum interacfions. Invest Ophthalmaol Vis Sci.
2022;63(7):1525.

. Agarwal P, Scherer D, Gunther B, Rupenthal ID. Semiflucrinated alkane based systems for

enhanced corneal penetration of poorly soluble drugs. Int J Pharm. 2018;538(1-2):119-129.
Schmid| D, Bata AM, SzegediS, et al. Influence of perfluorohexyloctane eye drops on tear
film thickness in patients with mild to moderate dry eye disease! a randomized controlled
clinical trial. ] Ocul Pharmacol Ther. 2020;36(3):154-161.

Kroesser S, Spencer E, Grillenberger R, Struble CB, Fischer K. Ocular and systemic
distribution of “C-perfluorohexylociane following topical ocular administraion fo rabbits.
Invest Ophthalmo! Vis Sci. 2018;59(9):2656.

. Tauber ), Berdy Gl, Wirla DL, Krosser S, Vittilow JL; GOBI Study Group. NOVO3 for dry eye

disease associated withmeibomian gland dysfunction: results of the randomized phase 3
GOBI study. Ophthalmology. 2023;130(5):516-524.

Sheppard ID, Kurata F, Epitropoulos AT, Krgsser S, Vittitow IL: MOJAVE Study Group.
NOV03 for signs and symploms of dry eye disease associated with melbomian gland
dysfunction: the randomized phase 3 MOJAVE study. Am J Ophthalmol. Accepled
manuscript. Published enline March 20, 2023, doi:10.1016/.4/0.2023.03.008

Long-term safety and tolerability of NOV 03 (petflucrshexylodane) insubjects who
completed trial NVU-003 (Kalahari Study). ClinicalTrials.gov. October 25, 2019. Updated
January 19, 2022, Accessed April 13, 2023, hitpsi//elinicaltrials.gov/ct2 /show/NCT0 4140227
PRNewswire.Bausch + Lomb and Novalig announce U.S.FDA filing acceptance for
investigational freatment NOV 03 (perfluorchexylodane). News release. Seplember 6,
2022. Accessed April13, 2023, hifps//www.prnewswire.com/news-releases/bausch--
lomb-and-novalig-announce-us-fda-filing-acceptance-for-investigational-treatment-
nov3-perfluorchexyloctane-301617943 himl

. Epstein-Barash H, Rapaport H, Alster Y, Rafaell O. Keratolytic and keratostatic activity of

selenium disulfide and ifs disease modifying rele in meibomian gland disease. Invest
Ophthalmol Vis Sci. 2021;62(8):692.
Alster Y, Epstein-Barash H, Rapapert H, Rafaeli O. Lipogenic activity of selenium sulfide
(Se52) and its role in enhancing lipid preduction In melbomian glands. Poster presented
at: 2021 Annual Meeting of The Assoclation for Research inVision & Ophthalmology;
May 2-6, 2021 2021; San Francisco, CA. Abstract 3533514
Craig JP, Stapleton F, Tan J, et al. Randomized confrolled frial evaluating novel keratolytic
for MGD freatment. Invesf Ophthalmol Vis Sci. 2021;,62(8)1252.
Hutton D. Azura Ophthalmics presents positive results from Phase 2b clinical trial of
AZR-MD-00. Ophthalmaology Times. December 10,2022, Accessed April13, 2023,
htips://www.ophthalmologytimes.com/view/azura-ophthalmics-presents-positive-
results-from-phase-2b-clinical-rial-of-azr-md-00
Business Wire. Azura Ophthalmics announces positive lopline results from phase 2
program of the company's investigational reatment for meibomian gland dysfunction.
News release. March 3, 2021 Accessed April 13, 2023,
https://www.businesswire .com/news /home/20210303005272 fen /Azura-Ophthalmics-
Announces-Positive-Topline-Resulis-From-Phase-2-Program-of-the-
Company%E2%80%9%s-Investigational-Trealment-for-Meibomian-Gland-Dysfunction
Yeu E, Wirta DL, Karpecki P, Baba 5N, Holdbrook M; Saturn | Study Group. Lotilaner
ophthalmic solution, 0.25%, for the treatment of Demodex blepharitis: results of a
prospective, randomized, vehicle-controlled, double-masked, pivotal frial (Satumn-1).
Cornea. 2023;42(4):435-443.
YeuE,Berdy G, Peterson J, Holdbrook M, Baba S, Vollmer P. Safety and efficacy of lofilaner
ophthalmic solution, 0.25%, in reating Demodex blepharifis: results of the Saturn-2,
pivotal, phase lll trial. Paper presented at: 2022 Annual Meeting of the American
Academyof Ophthalmology: September 30-October 3, 2023; Chicago, IL.
FDA accepts Tarsus' new drug application for TP-03 for freatment of Demodex blepharifis.
News release. Eyewire. November 9, 2022. Accessed April 13, 2023,
https://eyewire.news/news fida-accepts-tarsus-new-drug-application-for-tp-03-for-
freatment-of-demodex-blepharitis?c dsrc=arficlelinfinite-scroll
PRNewswire. AxeroVision, Inc. announces phase 2 results for AXR-270 for treatment of
dry eye disease associated with MGD. August 31, 2021, Accessed April 13,2023,
https://www.prnewswire.com/news-releases /axerovision-inc-announces-phase-2-
results-for-axr-270-for-treatment-of-dry-eye-disease-assoclated-with-mgd-
301365502.himl
Cloudbreak Pharmaceutical. Cloudbreak completed phase | clinical trial for CBT-006in
the U.S. for the treatment of melbomian gland dysfunction associated dry eye disease.
Accessed April 15, 2023, https: /fcloudbreaktherapeutics.com/cloudbreak-completed-
phase-ii-clinical-trial-for-cbt-006-in-the-u-s-for-the-treatment-of-meibomian-gland-
dysfunction-associaled-dry-eye-disease/

‘ 1"



Instant CE certificate available with online testing

and course evaluation at

https://tinyurl.com/connectingmgd2ded

CE Posttest Questions

=

To obtain CE credit for this activity, complete the CE Posttest and course evaluation online at hitps://tinyurl.com/connectingmgd2ded.

Upon successful completion of the posttest and evaluation, you will be able to generate an instant certificate of credit.

1. The reported prevalence of MGD:

a. Hasbeenincreasing over the past decade to
approximately 80%

b. Is difficult to estimate and varies widely from
3.5%to 70%

c. Hasbeen decreasing over the past decade
to approximately 2%

d. Is difficult to measure and varies from 75%
to85%

2.MGD has a high degree of overlap with DED and

a. Choroideremia
b. Uveitis

c. Rosacea

d. Pemphigus

3. Aprimary pathophysiologic feature of MGD is:

a. Lateral duct obstruction and alteration of
proteins

b. Hyperkeratinization of the ductal epithelium

c. Alteration of secretions in the upper eyelid
margin

d. Decreased osmolarity of tears and nerve
stimulation

4. Which ofthe following is commonly associated
with chronic obstruction of meibomian gland
orifices?

a. TBUT >10 seconds

b. Gland dropout

c. Conjunctival cysts

d. Tear osmolarity of 298 mOsm/L

5.1f a patient is suspected of having MGD, which
assessments can be used to confirma
diagnosis?

a. Examination of the eyelid characteristics,
expression of the meibomian glands,
evaluation of TBUT, and corneal staining

b. Examination of the conjunctiva, expression
of the meibomian glands, and measurement
of intraocular pressure

c. Allergen sensitivity testing, corneal staining,
and Schirmer tear test

d. Visual acuity testing, using a questionnaire io
assess symptoms, and slitlamp examination
of theiris andlens

6. Patients with ocular rosacea and MGD often
presentwith:
a. Telangiectasia
b. Eyelash/Lid margin debris
¢. Loss of lid margin contour
d. All the above

7. A 38-year-old female compilains of discomfort
while wearing confact lenses and difficulty using
her computer forlong periods of time, and
frequently uses artificial tears with minimal
success. She has tattooed eyeliner, rosacea
treated with meironidazole, and insomnia for
which she takes melatonin, and wears false
lashes. Which of the following is her strongest
risk factor for MGD?

a. Computeruse
b. Arificial tears
c. Tattooed eyelids
d. Melatonin use

8. What approachwas recommended by the 2011
TFOS International Workshop on Meibomian
Gland Dysfunction for developing a management
plan for patients withMGD?

a. Anaggressive approach, selecting intensive
therapy options from each treaiment modality
to use as afirst-line management plan

b. Alimited approach, beginning with the least
invasive treatment options and waiting at
least & months before adding an additional
therapy to the management plan

c. Astaggered approach, rotating patients on
and off treatments, including drug holidays,
to try the most wide-ranging options

d. Astepwise approach, beginning with basic
therapies that are likely o benefit most
patients, followed by more specific
treatments based on a patient’s severity
and response

9. Current treatment options recommended for
pafients with MGD include the following:

a. Lid hygiene, warm compresses/thermal
pulsation, topical lubricants, anti-inflammatory
medications

b. Lid hygiene, warm compresses/thermal
pulsation, topical lubricants, prostaglandin
medications

c. Lid hygiene, warm compresses/thermal
pulsation, topical allergy medications, anti-
inflammatory medications

d. Lid hygiene, warm compresses/thermal
pulsation, beta blockers, anti-inflammatory
medications

10. The phase 3 GOBI and MOJAVE frials evaluated
NOV03 (perfluorchexyloctane) for DED
associated with MGD. Both studies showed
significantimprovementin _____ after
8 weeks.

a. Corneal sensitivity

b. Meibomian gland score
c. Ocular dryness

d. Tear osmolarity

11. AZR-MD-001 (selenium sulfide) cintment
significanily improved meibomian gland scores
and Meibomian Glands Yielding Liquid
Secretion scores in patients with MGD and
associated DED at ___ months compared with
controls.

a3
b.6
c. 9
d.12

12.TP-03 (lotilaner) is being studied to treat
_____ blepharitis, which is associated with

a. Acute viral

b. Demodex

c. Ulcerative

d. Staphylococcal

13. What percentage of patients in the GOBI frial of

NOVO03 (perfluorohexyloctane) experienced
eye discharge and/or eye pain?
a. 0.3%
b.1.3%
c. 3.1%
d. 13%

14. A 64-year-old female complains of ocular
discomfort and fluctuating vision while working
on the computer. She has mild thickening of the
meibum and limited corneal fluorescein
staining. Which is the most appropriate initial
freatment plan for this patient?

a. Lid hygiene and warm compresses at home,
topical artificial lubricants, and oral steroids

b. Lid hygiene and warm compresses at home,
bandage conlact lenses, and omega fatty
acid supplements

c. Llid hygiene and warm compresses at home,
intranasal steroids, and omega fatty acid
supplements

d. Lid hygiene and warm compresses at home,
topical lubricant drops, and omega fatty acid
supplements

15. DED is often the result of altered secretions of
meibum, which has a negative effect on the
____layer of thetear film andincreases
evaporation.

a. Inner

b. Middle

c. Quter

d. Composite



