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Activity Description

This supplement summarizes a discussion on how meibomian
gland dysfunction interacts with dry eye disease and highlights the
latest clinical and real-world data on new and emerging treatments.

Target Audience

This certified CE activity is designed for optometrists.

Learning Objectives

Upon completion of this activity, the participant should be able to:

« Identify the signs and symptoms of dry eye disease (DED), and
the different subtypes of DED

« Explain the interactions between meibomian gland
dysfunction (MGD) and DED

o Compare treatments for MGD based on the latest data

2 SUPPLEMENT TO MODERN OPTOMETRY / YODC | JANUARY/FEBRUARY 2024

« Summarize the state of the pipeline
« Describe the mechanisms of action for current and emerging
agents
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PRETEST QUESTIONS

Please complete prior to accessing the material and submit with Posttest/Activity Evaluation/Satisfaction Measures for credit.

1. Please rate your confidence in your ability to identify and treat

meibomian gland dysfunction-related dry eye disease (based on a scale of

1to 5, with 1 being not at all confident and 5 being extremely confident).
a. 1

[c-Wolioy
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2. You are evaluating a 62-year-old patient in your clinic. She notes
constant blurry vision and eye fatigue as well as a burning and itching
sensation in both eyes. On examination you note bilateral punctate
epitheliopathy. Meibography reveals 30% loss of meibomian glands. What
type of dry eye disease does this patient likely have, and what stage on
the meiboscale does she fall under?

a. Aqueous deficient dry eye/degree 4

b. Aqueous deficient dry eye/degree 2

c. Evaporative dry eye/degree 2

d. Evaporative dry eye/degree 3

3. You decide to treat the above patient with a therapy that will improve
her disease. All of the following are reasonable options EXCEPT:

a. Cyclosporine A

b. Lifitegrast

c. Topical steroid or antibiotic

d. Intracameral antibiotic

4.You are evaluating a 39-year-old woman who wears soft contact lenses
and has signs and symptoms consistent with ocular surface disease.
Which of the following would you expect for her MMP-9 tear level
measurement?

a. Elevated MMP-9 |evel

b. Decreased MMP-9 level

c. Normal MMP-9 level

d. Absent MMP-9 level

5. Which of the following pipeline therapies promote the breakdown of
disulfide bonds in keratin and stimulates meibum production?

a. AZR-MD-001

b. Reproxalap

c. Topical azithromycin

d. CBT-006

6. A 66-year-old patient with a history of primary open-angle glaucoma
(POAG) on multiple topical medications presents to your clinic for
evaluation. The patient notes discomfort in both eyes with blurry and
fluctuating vision in both eyes. On examination you note 20/30 vision OU
with decreased tear breakup time and some punctate epitheliopathy in
both eyes. What is the most likely diagnosis of this patient?

a. Progression of POAG

b. Nuclear sclerotic cataracts

c. Dry eye disease

d. Pupillary block
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7. A 36-year-old contact lens wearer presents to your clinic for evaluation.
She complains of chronic eye fatigue and blurry and fluctuating vision.
All of the following tests might be good tests to diagnose dry eye disease/
meibomian gland dysfunction EXCEPT:

a. Tear osmolarity

b. Meibomian gland imaging

c. Fluorescein staining

d. Gonioscopy

8. A 45-year-old patient with meibomian gland dysfunction presents
to your office desiring manual meibomian expression. Which of the
following steps helps ease expression of meibum?

a. Ice pack to lids prior to expression

b. Warming lids prior to expression

c. Topical erythromycin ointment to lids prior to

expression

d. Lash epilation prior to expression

9. A 65-year-old patient presents to your office with a chief complaint
of fluctuating vision and discomfort. Slit lamp exam reveals bilateral
meibomian gland inspissation and diffuse corneal staining. MMP-9 testing
reveals elevated levels of MMP-9. What treatment might you consider for
this patient?

a. Anti-inflammatory topical drop

b. Latanoprost topical drop

¢. Acetazolamide oral pill

d. Intracameral anti-inflammatory insert

10. A 54-year-old patient presents to your clinic with symptoms of burning
and itching in both eyes. On examination, you note bilateral dry eye
with meibomian gland dysfunction. All of the following are reasonable
treatment options EXCEPT:

a. Topical steroid

b. Topical azithromycin

c. Topical lifitegrast

d. Oral steroid

11. You are evaluating a patient with dry eye disease and meibomian
gland dysfunction. She has had no improvement despite frequent use
of artificial tears. She is interested in the new water-free, pH-free
cyclosporine 0.1% when it is available. According to studies, what is the
most common side effect of this drug?

a. Instillation-site pain/pruritis

b. Reduced visual acuity

¢. Subconjunctival hemorrhage

d. Corneal epithelial defect
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Prevalence of DED and
Examining MGD

WALTER 0. WHITLEY, 0D, MBA, FAAO

has proven to be a challenge, in large part because the

condition is one of the most underdiagnosed conditions
in eye care." Approximately 16 million patients in the United
States have been diagnosed with DED, but the total population
of patients with DED could exceed 30 million to 34 million in
the United States alone.? Even though this population is high,
only 1.5 million patients in the United States treat DED with a
prescription medication®>3>—which, using the lower end of the
above US prevalence estimate of 30 million, means that only 5%
of the total treatable population with DED in the United States
uses a prescription for their condition.

Lack of awareness (from both patients and clinicians), mis-
diagnosis, asymptomatic presentation, and failure to discuss
DED with patients all drive underdiagnosis. Real-world studies
have highlighted the disconnect between prevalence, diagnosis
and presentation of symptoms. For example, in the Prospective
Health Assessment of Cataract Patients’ Ocular Surface
(PHACO) study, 80% of patients presenting for cataract surgery
had preexisting DED—but only 30% reported having occasional
DED symptoms.* Among those presenting in PHACO, only 22%
of patients had been previously diagnosed with DED.

Misdiagnosis is a common issue in DED. Lemp reported that
blurred vision or fluctuating vision—two symptoms associated
with DED—were often misdiagnosed as refractive error or as
symptoms secondary to cataract.> The simultaneous presence
of cataract and DED is possible; given that advanced age is a
risk factor for DED, primary eye care providers often encounter
patients with both DED and nascent or advanced cataract.’

In addition to age, a number of ocular and nonocular risk fac-
tors are linked with DED. Lid margin disease, history of contact lens
wear, and history of ocular surgery are linked with higher rates of
DED.2** Among the nonocular risk factors are female gender, use of
systemic medication, use of topical medications that contain preser-
vatives, and the presence of environmental irritants.>3

Women, in particular, are at risk for DED, with a higher rate of
severe symptomology and younger mean age of diagnosis.” An

P inning down the exact prevalence of dry eye disease (DED)

uptick in rates of DED diagnosis among younger patients (ie, 18 to 34
years of age) of both sexes has been observed recently, perhaps due
to increased exposure to digital screens and surgical face masks dur-
ing spikes of airborne illness.>®"" Still, the difference in patients who
are at least 50 years of age compared with those who are younger
than 50 is stark: while only 3.4% of patients 18 to 49 have DED,
approximately 11.3% of patients over 50 have DED.?

Younger patients who
heavily use screen-based
technology such as gamers,
social media influencers, and
programmers may present to
your clinic with DED. It's easy
to assume their discomfort
is related to reduced blink
rates, but remember to examine these
patients carefully, as they may have signs of
MGD, too.

EXPERT
TIP

KELLY K. NICHOLS, OD, MPH, PHD, FAAO

CLINICAL EXAMINATION OF SIGNS AND SYMPTOMS

Not knowing where to begin an examination of a suspected
DED patient is a challenge for primary eye care providers. Surveys
and questionnaires such as DEQ-5, SANDE, SPEED, and OSDI
may be useful in initial encounters with suspected DED patients,
as they provide a baseline from which to assess symptoms.'>"
Personally, | rely on the SPEED questionnaire to facilitate conver-
sations with newly presenting suspected DED patients. However,
you don’t have to use a questionnaire. Asking common questions
about DED symptoms can help identify those patients and can
easily be performed by your technician team.
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Other clinicians may prefer to initiate an examination with a
conversation. The Tear Film and Ocular Surface Society (TFOS)
Dry Eye Workshop (DEWS) Il offers a list of potential triage ques-
tions for suspected DED patients. They include questions such
as “Is your vision affected and does it clear on blinking?” and “Do
you wear contact lenses?”1®

Misalignment of DED signs and symptoms complicates diagno-
sis in clinical settings, presenting a challenge to real-world detec-
tion of disease.'” Some patients present with a clear list of DED
symptoms, including ocular irritation, inconsistent vision, tearing,
itching, and contact lens intolerance; others will present with no
symptoms at all.3 A study of 263 patients with DED diagnoses
found that only 57% of participants demonstrated symptoms
consistent with DED.'® Conversely, some patients may present
with clear symptoms of DED, but examination reveals inconsis-
tent signs of disease. Reports in the literature show that half of
patients with DED have no corneal staining but do show signs on
Schirmer test and tear osmolarity scoring.” Deferring to symp-
toms irrespective of signs may seem like a useful approach when
observing this disconnect in the clinic,?® but relying merely on
symptomatology is insufficient for diagnosis. For patients, these
dynamics lead to frustration: they often feel that they cannot
find a clinician who can help resolve their discomfort, leading to
patients moving from practice to practice to find better options.

Signs and symptoms that are (or are not) observed upon pre-
sentation or diagnosis may change with time, with symptoms
generally growing more intense the longer a patient has disease.
Leinert et al reported that, among 784 patients with DED, worsen-
ing of ocular surface symptoms occurred in 24% of patients, wors-
ening of vision-related symptoms occurred in 29% of patients,

Many patients will forget
to tell you that they use
supplements or artificial
tears, typically because
they think over-the-counter
interventions aren't worth
mentioning in a clinical
setting. Be sure to question patients about
their vitamin intake and artificial tear use
during an examination, lest this information
g0 undetected.

EXPERT
TIP

KELLY K. NICHOLS, OD, MPH, PHD, FAAO
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and worsening of social impact occurred in 10% of patients over
amean 10.5 years of disease duration.?’ (Social impact scoring

was based on questions regarding work satisfaction, socialization
abilities and satisfaction, overall mood, and quality of relation-
ships.) An analysis of a subset (n = 261) of patients in the same
study who had enough clinical records for review revealed that
approximately 46% of patients reported symptoms of fluctuating
or blurred vision to at least one provider during the course of their
disease; approximately 76% and 91%, respectively, reported dis-
comfort and use of artificial tears during that same period.”’

MEIBOMIAN GLAND DYSFUNCTION

DED is subtyped into aqueous-deficient disease and evapora-
tive disease, each of which has different underlying etiologies.?
Primary eye care providers must execute an efficient and accu-
rate differential diagnosis to determine which etiology drives
disease in that particular patient.

These subtypes are not mutually exclusive: 36% of patients
have both aqueous-deficient and evaporative disease. Only
14% of patients have exclusively aqueous-deficient DED, and
50% have exclusively evaporative DED.?>?” This means at a
majority of patients (approximately 86%) have disease that is
driven at least somewhat by evaporative pathology. Given that
most evaporative DED is driven by meibomian gland dysfunc-
tion (MGD),” and given that MGD often presents alongside
primary aqueous-deficient DED, primary eye care providers
must understand MGD’s role in driving DED.

Upon presentation, patients with MGD may report foreign
body sensation, dryness, itching, and photosensitivity.”” MGD
has been defined in the literature as:

[A] chronic, diffuse abnormality of the meibomian
glands, commonly characterized by terminal duct
obstruction and/or qualitative/quantitative changes
in the glandular secretion. It may result in alteration
of the tear film, symptoms of eye irritation, clinically
apparent inflammation, and ocular surface disease.?®

Conditions that create blocked meibomian glands lead to a
cascading event that ultimately exacerbates MGD. This feedback
loop has led to MGD and DED being described as a vicious cycle.?
Blocked meibomian glands create conditions under which flora and
microbes proliferate. This proliferation leads to increased production
of lipases and esterases, which in turn increase the melting tempera-
ture for meibum.?? With an increased melting temperature, meibum
is more likely to remain in a meibomian gland orifice, hardening and
exacerbating preexisting blockage. Meibomian gland dropout also
leads to a lipid layer deficit that increases tear film evaporation and
invites hyperosmolarity and inflammation. The resulting keratiniza-
tion of meibomian gland orifices worsens the meibomian gland
blockages that triggered the cycle in the first place.”?

If eye care providers can interrupt the vicious cycle described
above, then patients may begin to experience relief.
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Images courtesy of TearScience.
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Figure. Meibography of a lid without meibomian gland atrophy shows consistent illumination and even distribution of glands (A). Early stages of meibomian gland dropout are observed in the
center of the lid, which a patchy area of hypoillumination present (B). Prioritizing the meibomian gland health of a patient such as this one could be key to restoring ocular surface homeostasis.

Significant meibomian gland dropout can be seen, with transillumination of nearly all tissue (C).

By the time patients with MGD visit a clinic, they often have
obstructed meibomian glands. Patients presenting for reasons
other than obvious MGD often have MGD. To wit, 63% of pre-
cataract surgical patients have MGD,* as do 80% of glaucoma
patients taking long-term antiglaucoma medications,?® and
60% of contact lens wearers.>' Primary eye care providers per-
forming thorough eye care examinations should be vigilant for
undiagnosed MGD, as catching disease early could be key to
undercutting disease momentum.

TESTING AND DIAGNOSTICS FOR MGD

The TFOS DEWS Il Diagnostic Test Battery provides a stepwise
fashion that the group recommends for examination of suspected
DED and MGD patients. Examinations start with a series of patient
questions, and some providers choose to use questionnaires to
capture these data. If a patient’s responses indicate that DED or
MGD are possible diagnoses, providers can further probe whether
risk factors such as smoking, age, and gender are present. These
beginning steps can be the same for all primary eye care clinics, as

Cutting-edge testing
EXPERT | Modalities are not needed
TIP to diagnose DED and MGD,

and simple tactics such as

investigating lashes at the

start of an appointment is

a good first step for any
primary eye care provider suspecting DED or
MGD, irrespective of access to technology.
Remember to have the patient look down to
assess upper lash collarettes.

KELLY K. NICHOLS, OD, MPH, PHD, FAAO

they do not require specific technology or capital investment.

Diagnostic tests, however, are a different story. Most clinics to
do not have every DED and MGD testing modality. However, we
all have the basic tools of lid margin evaluation, corneal/conjunc-
tival staining, and noninvasive tear break-up time (TBUT.) Other
diagnostic testing modalities will be discussed later in this section.

Meibomian gland examination should be performed after run-
ning diagnostic tests. Clinics with access to meibography should
leverage such technology (Figure), and those that do not may
wish to rely on a transilluminator to investigate a pulled-down eye
lid. Relying on a severity scale to classify meibomian gland dropout
may be useful for documenting progression of disease. Pult et al
proposed a classification system that relies on estimated area of
loss to stratify patients on a 0 to 4 severity scale (degree 1: <25%
loss of meibomian glands, degree 2: 25% to 50%, degree 3: 51% to
75%, degree 4: >75%).32

If patients have obviously blocked meibomian glands, in-office
expression of those glands may offer relief and will be part of the
treatment discussion. Warming the lids prior to expression will

Remember that even returning
DED patients with a history

of medication use could still
have undiagnosed MGD and/or
blepharitis. If meibomian gland
expression reveals altered
secretions or meibography
reveals significant gland atrophy in a returning
DED patient who has been undiagnosed with
MGD, then it might be time to reassess the
therapy plan for this patient.

EXPERT
TIP

WALTER 0. WHITLEY, 0D, MBA, FAAO
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ease the process and allow providers to examine the quality of
meibum. Remember that although meibomian gland expression
can reveal whether blocked meibomian glands are relevant to a
patient’s disease, it cannot reveal much if the patient has signifi-
cant gland dropout in the first place.

Characterization of meibum is an important part of meibomian
gland assessment. While no single standard classification system
exists to describe meibum quality, general determination of
meibum'’s viscosity and density can point us in the direction of a
patient’s overall meibomian gland integrity. Providers who practice
alone can determine their own scale for characterizing meibum,
but those who practice in multiprovider clinics must establish a
standardization scheme that can be used easily across providers.

OSMOLARITY AND MMP-9 TESTING

Many primary eye care providers who work with DED and
MGD patients have access to osmolarity testing, which assesses
the salt concentration of tears. This test must be placed carefully
in the protocol of an examination, as it can only be performed at
least 2 hours after any topically applied drops (including artificial
tears) are used; the exception is topical anesthetic or dilating
drops, which need only a 15-minute window from time of use to
osmolarity testing. The test itself is rapid: within seconds, 50 nL
of fluid are collected from the tear meniscus and results are dis-
played from the reader in under a minute. This intuitive modal-
ity can be used by technicians in many settings.

Rather than treating patients based on a single osmolarity
score, it is advisable to track osmolarity over time. This pro-
vides a comprehensive sketch of a patient’s response to therapy
or worsening of disease. Per the scale described by Starr et al,
patients are considered normal if they have 280 mOsms/L to
300 mOsms/L on osmolarity scoring, have mild disease from
300 mOsms/L to 320 mOsms/L, moderate disease until they
reach 340 mOsms/L, and have severe disease thereafter.3

Matrix metalloproteinase-9 (MMP-9) are proteolytic enzymes
that are produced by stressed epithelial cells on the ocular sur-
face.3* Although the presence of MMP-9s alone does not indi-
cate the presence of disease (as MMP-9 detection is nonspecific
to DED or MGD), use of MMP-9 detection technology is more
sensitive than only using clinical signs, and the findings typi-
cally correlate with clinical exam findings.# It may be difficult to
acquire an adequate sample in patients with severe DED: the
fabric used during sample collection must be wet enough to reg-
ister with the device reader, and patients with severely dry eyes
may require extra probing to secure a useful sample.

No single diagnostic test is sufficient to diagnose DED or
MGD, just as no single symptom is sufficient. Part of the chal-
lenge facing primary eye care providers who diagnose DED and
MGD is interpreting the constellation of datapoints acquired
during examination, which sometimes conflict. Armed with as
much data as possible, primary eye care providers can recom-
mend therapeutic pathways after they diagnose and character-
ize disease. m
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In-Office Therapies for
DED Related to MGD

KELLY K. NICHOLS, OD, MPH, PHD, FAAO

art of the challenge to treating meibomian gland dysfunc-

tion (MGD) associated with dry eye disease (DED) is choos-

ing the right intervention for each particular patient. We
have numerous interventions at our disposal. In one sense, this
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means that we have multiple tools in our toolbox; in another
sense, it means that we have so many choices that it can be dif-
ficult to keep them all straight.

In this section, I'll explore which treatment options providers
might consider for MGD-related DED, review some of the latest
data related to those treatments, and preview a handful of data-
sets from investigational therapies.

PATIENT-ADMINISTERED TREATMENTS

For patients with lid margin disease, topical immunomodu-
lators have been shown to provide a therapeutic benefit.™
Improvements in lipid layer parameters, tear production, visual
acuity, corneal standing, and MGD have been observed follow-
ing use of immunomodulators such as cyclosporine ophthalmic
emulsion 0.05% (Restasis) and lifitegrast ophthalmic solution
5% (Xiidra).

Cyclosporine, in particular, has been used by primary eye care
providers who treat DED for more than 2 decades. Regarding
MGD, Kim et al have shown that ocular surface disease index
(OSDI) scoring, tear breakup time (TBUT), and Schirmer test
scoring improved at 3 months among patients who were dosed
with cyclosporine compared with control.?

A formulation of water-free, pH-free cyclosporine 0.1%
(Vevye) was approved for the signs and symptoms of DED
in June 2023.% In the pivotal Essense-1 and Essense-2 studies,
patients with DED were randomly assigned to treatment or vehi-
cle twice daily. The primary endpoint for both studies were the
change in total corneal fluorescein staining (tCFS) at 4 weeks.*”
Both studies met their primary endpoint. A responder analysis
in Essense-2 suggested that the effect is clinically meaningful
in 72% of patients in the treatment arm.” The most common

It's easy to overlook the
EXPERT role of steroids in DED
TIP management. For some

patients, steroid use is just the

first step to longer therapy.

Remember that patients on

steroid regimens must be
closely monitored for elevated I0P and optic
nerve health, so consider bringing them in for
a follow-up visit in 2 to 4 weeks.

WALTER 0. WHITLEY, 0D, MBA, FAAO

Some states have unique
EXPERT \  resulations about how
TIP primary eye care providers

can prescribe oral
doxycycline. Review the
scope of your state so you
can figure out the best place
for this treatment in your
algorithm.

KELLY K. NICHOLS, OD, MPH, PHD, FAAO |

adverse event (8%) was instillation-site pain/pruritis.

In a 2020 study, Tauber et al compared lifitegrast therapy with
thermal pulsation therapy in patients with MGD.* The study
authors found that at day 42, patients who were randomly
assigned to lifitegrast therapy showed statistically significant
improvements in eye dryness, corneal staining, and eyelid redness,
and that a trend for improved BCVA from baseline was observed
in the lifitegrast group. Given these findings, the authors recom-
mended that providers include lifitegrast in a treatment regimen
for patients with MGD.*

Topical steroids may be a good fit for some patients with
MGD whose disease is driven by short bursts of inflammation.
The safety and efficacy of loteprednol etabonate ophthalmic
suspension 0.25% (Eysuvis) was evaluated in the phase 3 Stride
study.® In that study, treatment with loteprednol led to signifi-
cantly improved ocular discomfort at day 15. Generic lotepred-
nol is also sometimes used by providers off label.

Topical antibiotics are an option for DED and MGD. Topical
azithromycin has both antibiotic and anti-inflammatory effects,
and has been used off-label by providers for over a decade.’
Patients with lid margin disease in particular may benefit from
topical azithromycin. Oral doxycycline has also been used for
treating MGD and DED alongside physical expression of lids.™
Schlatter et al found that topical azithromycin was just as effec-
tive as oral doxycycline in patients with MGD, but had an overall
better safety profile."

Perfluorohexyloctane ophthalmic solution (Miebo), formerly
known as NOVO03, is a preservative-free semifluorinated alkane
drop indicated for treatment of the signs and symptoms of DED.
Rabbit eye models suggest that perfluorohexyloctane may pen-
etrate meibomian glands at meaningful concentrations, leading to
liquefaction of meibum at the orifice for the meibomian gland.’>"

The safety and efficacy of perfluorohexyloctane for the treatment
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NOVD3  SALINE
(n=303)  (n=294)
n (%) n (%)

Subjects with =z 1 ocular
study eye AE

Most common study eye
AEs*

Blurred Vision 9 (3.0) 1(0.3)
*Incidence =1% in either treatment group

25(8.3)  15(5.1)

MOJAVE

NOV03  SALINE
(n=311)  (n=309)
n (%) n (%)

Subjects with z 1 ocular 30 (9.6) 30(9.7)

» Few subjects experienced nonocular AEs

- HMone of the nonocular AEs were considered related
to treatment

« Other safety assessments were unremarkable
(BCVA, biomicroscopy, IOP, fundoscopy)

study eye AE

Most common study eye

AEs’
Blepharitis 5(1.8) 1(0.3)
Blurred Vision 4(1.3) 1(0.3)
Conjunctival Hyperemia 4(1.3) 5 (1.6)
Conjunctival Papillae 4(1.3) 5(1.6)
Eye Discharge 1(0.3) 3(1.0)
Eye Pain 1{0.3) 3.0y

“Incidence »1% in either treaiment group.

Figure 1. The overall safety positive profile of perfluorohexyloctane in Gobi and Mojave found that blurred vision was the most common adverse event (AE). Rates of other AEs can be seen here. Note
the saline (control) group sometimes saw higher rates for particular AEs. Adapted from Tauber J, et al. Presented at the 2022 American Society of Cataract and Refractive Surgeons Annual Meeting.

Washington DC. April 22-26, 2022.

of DED associated with MGD was assessed in the phase 3 Gobi and
Mojave studies.'*" Patients with DED and MGD were randomly
assigned 1:1 to perfluorohexyloctane or saline (control) dosed four
times daily, and the primary endpoints were the change from base-
line in tCFS and eye dryness scoring at week 8. Both primary end-
points were achieved in both studies. Safety data were unremark-
able, and can be closely examined in Figure 1. Using these data,
the FDA approved the drug in May 2023.

Patients with Demodex mites may have Demodex blepharitis,
which leads to MGD. Prior to approval of lotilaner ophthalmic
solution 0.25% (Xdemvy), patients often turned to lid scrubs to
manage Demodex infestation. However, we now have an FDA-
approved option for these patients.

The efficacy and safety of lotilaner in patients with Demodex
blepharitis were assessed the pivotal Saturn-1 and Saturn-2
studies.’®2 In those studies, patients were randomly assigned to
treatment or vehicle and self-administered therapy twice daily
for 6 weeks. A statistically significant reduction in complete col-
larette cure from baseline at day 43 (ie, the primary endpoint)
was observed in both studies; the secondary endpoints of
erythema cure and mite eradication composite cure based on
complete collarette cure were also met in Saturn-1 and Saturn-2.
Data findings for complete collarette cure and clinically mean-
ingful collarette cure in Saturn-2 can be examined in Figure 2.

IN-OFFICE TREATMENTS

Thermal pulsation treatments have been shown to be effective
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at treating MGD. By heating and expressing meibomian glands

in the office, patients can have the root cause of their disease
addressed. The first FDA-approved, heat-based, in-office treat-
ment for MGD, LipiFlow has been shown to effective up to 3 years
after treatment in some patients.2' Providers are relatively hands
off during a LipiFlow procedure, and rely on the physical device to
warm lids and express glands.

The handheld iLux MGD Treatment System requires the pro-
vider to interface more directly with the patient. A light-based
source of heat warms meibomian glands and, after glands are
visualized through a magnifier, an expression tool in the device
allows providers to release meibum. The second generation iLux
device offers the same treatment approach, and adds meibo-
mian gland imaging and video capabilities.

When compared in head-to-head studies, both devices have
been shown to improve meibomian gland scores (MGS), TBUT,
and OSDI scores.?>* One study found that although iLux signifi-
cantly improved MGS compared with LipiFlow, TBUT and OSDI
scoring at week 1 and month 1 were not significantly different.24

Other in-office heat-based options include MiBo Thermoflo
and TearCare. MiBo Thermoflo heats the lids and requires appli-
cation of an ultrasound gel via a probe and does not contain
an apparatus for gland expression; this step must be completed
manually by the eye care provider who administers therapy. The
device’s tips are not disposable and require cleaning.

TearCare allows localized heat to be applied to the patient’s
lids during a 15-minute session, after which glands are manually
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Figure 2. In Saturn-2, patients in the treatment arm experienced complete collarette cure in 56% of cases compared with 13% of cases in the vehicle arm at day 43 (P < .01); significant reductions
were also seen on days 15 and 22. In addition, treatment patients experienced greater rates of clinically meaningful collarette cure at days 15, 22, and 43.

expressed. The device’s stick-on applicators are disposable. In a
comparison of TearCare and LipiFlow systems for patients with
MGD, similar safety and efficacy were observed after a single
session of either treatment.2> Another study, Sahara, compared
TearCare sessions at baseline and month 5 to Restasis therapy
self-administered twice daily, with follow-up at week 1 and
months 1, 3, and 6. The primary endpoint was at month 6. It was

Remember, treatments for

DED and MGD are not mutually
exclusive. For many patients,
treatments build on one
another. A patient who needs
immediate relief may experience
short-term disease improvement
with perfluorohexyloctane to address evaporative
DED, but may still need an anti-inflammatory
medication concurrently. Others might find that
biannual thermal pulsation therapy is sufficient,
and that over-the-counter treatments suffice in
the interim.

EXPERT
TIP

WALTER 0. WHITLEY, 0D, MBA, FAAO

determined that TearCare therapy led to significantly improved
TBUT at all follow-up points.?® Significant differences favor-

ing TearCare therapy were also observed at multiple follow-up
points for meibomian gland secretion scoring, the number of
glands yielding any liquid, and the number of glands yielding
clear liquid (Figure 3).26 Given that real-world adherence to topi-
cal therapy is low,” intervention with a heat-based platform
such as TearCare may be appropriate in some patients.

Intraductal probing of meibomian glands to release obstruc-
tions in the gland orifice was described by Maskin in 2010.28
Although patient-reported rates of MGD relief following intra-
ductal probing were as high as 100% in the literature, this proce-
dure is invasive, requires specific training and instruments, and is
uncomfortable for patients.

Intense pulsed light (IPL) treatment is a noninvasive procedure
in which a nonlaser light source heats select vessels near the
meibomian glands.?® In the literature, tear film stability and DED
symptoms have resolved after IPL treatments with or without
meibomian gland expression.*® OptiLight is the only approved
IPL treatment for the management of MGD-related dry eye,’
and its use leads to improved TBUT, meibum quality, and gland
expressability.3234 Further, Suwal et al found that reduction of
bacterial load and Demodex infestation occurs after IPL use.>

THE PIPELINE

AZR-MD-001 is a novel formulation of selenium sulfide under
investigation. AZR-MD-001 leverages 3 mechanisms of action—
breaking down keratin disulfide bonds, slowing production of
abnormal keratin, and stimulating meibum production—to
address MGD. A phase 2b study met its coprimary endpoints, with
significant increase in the number of meibomian glands yielding
liquid secretions and a significant improvement in OSDI scoring
Treatment in the study was administered twice weekly at bedtime.3®
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Figure 3. In the Sahara study, localized heat therapy was significantly better than Restasis therapy at multiple timepoints when measuring differences in meibomian gland secretion score, the

number of glands yielding any liquid, and the number of glands yielding clear liquid.

A second pivotal study is underway, with results pending,
Elevated levels of reactive aldehyde species (RASP) have been
linked with DED.?” A topical formulation of a RASP inhibi-
tor (Reproxalap) was assessed in the phase 3 Tranquility and
Tranquility-2 studies.?®3° Although the primary endpoint was
not met in Tranquility, a significant improvement in Schirmer
test scoring was observed. Schirmer test scoring was then used
as an endpoint in Tranquility-2, which met its primary endpoint.
The company submitted regulatory filings with the FDA, and
learned in November 2023 that the agency ruled that at least
one additional study would be needed to demonstrate efficacy.®
The company is planning an additional phase 3 study in 2024. m
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Real-World Case
From the Clinic

WALTER 0. WHITLEY, 0D, MBA, FAAO

45-year-old white man presented for a second opinion on
A a dry eye disease (DED) evaluation. He reported bilateral
blurred vision, tearing, and itching. He reported use of olopa-
tadine for itching, as well as preservative-free artificial tears six
times daily. His ocular history includes phacovitrectomy 4 years
before presentation.

Upon completing a SPEED questionnaire, it was determined
that the patient was symptomatic of DED with a score of 22 out
of 28. BCVA was measured at 20/50 OD and 20/30 OS. Cloudy
secretions from the meibomian glands were observed on slit
lamp examination and moderate dropout was observed (Figure),
although normal lid seal in both eyes was present. Diagnostic
testing revealed tear breakup time (TBUT) of 3 seconds OD
and 4 seconds OS, bilateral MMP-9, and tear osmolarity of 324
mOsms/L OD and 314 mOsms/L OS.

The patient was diagnosed with keratoconjunctivitis sicca and
bilateral meibomian gland dysfunction (MGD) involving both
upper and lower lids. He was started on loteprednol etabonate
ophthalmic suspension 0.25%, to be administered three times
daily until the prescription was gone. He was directed to use
a heat mask 5 minutes daily. Recommended over-the-counter
interventions included nutraceutical supplementation and
preservative-free lipid-based artificial tears. | discussed the possi-
bility of thermal pulsation therapy with the patient, and directed
him to return in 4 to 6 weeks for follow-up. | instructed my staff
to not touch his eye upon return to the clinic so as to not inter-
fere with staining tests upon return.

At follow-up, BCVA improved to 20/25 OU, and SPEED
scoring had improved to 16/28 from 22/28. | attribute the
improvement in both vision and SPEED scoring to patient
compliance. He was negative for MMP-9 on follow-up. TBUT
was measured at 4 seconds OU, and tear osmolarity improved

Figure. Examination of the lids in this patient showed moderate meibomian gland dropout in
both eyes. The remaining meibomian glands produced cloudy secretions.

to 307 mOsms/L OD and 312 mOsms/L OS. | directed the
patient to exhaust his supply of loteprednol and to continue
using a heat mask. Although I directed him to begin cyclospo-
rine treatment, insurance mandated use of lifitegrast.

The patient returned in 3 months as directed, reporting that
he did not like using lifitegrast due to blurring that occurred
approximately 1 hour after application. The patient and | decid-
ed that thermal pulsation treatment would be appropriate mov-
ing forward.

At the time, perfluorohexyloctane ophthalmic solution was
not approved by the FDA, so it was not an option. Had it been
available, this patient would have been a good candidate for
that intervention. m
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Leveraging the Latest Data and Technology for
Dry Eye Disease and Meibomian Gland Dysfunction

COPE Release Date: January 17, 2024
COPE Expiration Date: January 30, 2025

INSTRUCTIONS FOR CREDIT

To receive credit, you must complete the attached Pretest/Posttest/Activity Evaluation/Satisfaction Measures Form and mail or fax
to Evolve Medical Education LLG 353 West Lancaster Avenue, Second Floor, Wayne, PA 19087; Fax: (215) 933-3950. To answer these ques-
tions online and receive real-time results, go to https://evolvemeded.com/course/2317-supp. If you experience problems with the online
test, email us at info@evolvemeded.com. NOTE: Certificates are issued electronically.

Please type or print clearly, or we will be unable to issue your certificate.

Full Name DOB (MM/DD):

Phone (required) Email (required*)

Address/P.O. Box

City State/Country Zip

License Number: OE Tracker Number: National Provider ID:

*Evolve does not share email addresses with third parties.

DEMOGRAPHIC INFORMATION

Profession Years in Practice Patients Seen Per Week Region
___MD/DO _>20 (with the disease targeted ___ Midwest
___0OD ___11-20 in this educational activity) __ Northeast
NP 610 0 __ Northwest
_ Nurse/APN 15 ___1-15 __ Southeast
___PA <1 _16-30 __ Southwest
_ Other __ 3150
_>50
LEARNING OBJECTIVES
Did the program meet the following educational objectives? Agree Neutral Disagree

Identify the signs and symptoms of dry eye disease (DED), and the different
subtypes of DED - - -

Explain the interactions between meibomian gland dysfunction (MGD) and DED - - -
Compare treatments for MGD based on the latest data - - -
Summarize the state of the pipeline

Describe the mechanisms of action for current and emerging agents - - -
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POSTTEST QUESTIONS

Please complete at the conclusion of the program.

1. Based on this activity, please rate your confidence in your ability to
identify and treat meibomian gland dysfunction-related dry eye disease
(based on a scale of 1to 5, with 1 being not at all confident and 5 being
extremely confident).

a. 1
.2

53
5

an o

4

o

2. You are evaluating a 62-year-old patient in your clinic. She notes
constant blurry vision and eye fatigue as well as a burning and itching
sensation in both eyes. On examination you note bilateral punctate
epitheliopathy. Meibography reveals 30% loss of meibomian glands. What
type of dry eye disease does this patient likely have, and what stage on
the meiboscale does she fall under?

a. Aqueous deficient dry eye/degree 4

b. Aqueous deficient dry eye/degree 2

c. Evaporative dry eye/degree 2

d. Evaporative dry eye/degree 3

3. You decide to treat the above patient with a therapy that will improve
her disease. All of the following are reasonable options EXCEPT:

a. Cyclosporine A

b. Lifitegrast

c. Topical steroid or antibiotic

d. Intracameral antibiotic

4. You are evaluating a 39-year-old woman who wears soft contact lenses
and has signs and symptoms consistent with ocular surface disease.
Which of the following would you expect for her MMP-9 tear level
measurement?

a. Elevated MMP-9 level

b. Decreased MMP-9 level

c. Normal MMP-9 level

d. Absent MMP-9 level

5. Which of the following pipeline therapies promote the breakdown of
disulfide bonds in keratin and stimulates meibum production?

a. AZR-MD-001

b. Reproxalap

c. Topical azithromycin

d. CBT-006

6. A 66-year-old patient with a history of primary open-angle glaucoma
(POAG) on multiple topical medications presents to your clinic for
evaluation. The patient notes discomfort in both eyes with blurry and
fluctuating vision in both eyes. On examination you note 20/30 vision OU
with decreased tear breakup time and some punctate epitheliopathy in
both eyes. What is the most likely diagnosis of this patient?

a. Progression of POAG

b. Nuclear sclerotic cataracts

c. Dry eye disease

d. Pupillary block

7. A 36-year-old contact lens wearer presents to your clinic for evaluation.
She complains of chronic eye fatigue and blurry and fluctuating vision.
All of the following tests might be good tests to diagnose dry eye disease/
meibomian gland dysfunction EXCEPT:

a. Tear osmolarity

b. Meibomian gland imaging

c. Fluorescein staining

d. Gonioscopy

8. A 45-year-old patient with meibomian gland dysfunction presents
to your office desiring manual meibomian expression. Which of the
following steps helps ease expression of meibum?

a. Ice pack to lids prior to expression

b. Warming lids prior to expression

c. Topical erythromycin ointment to lids prior to

expression

d. Lash epilation prior to expression

9. A 65-year-old patient presents to your office with a chief complaint
of fluctuating vision and discomfort. Slit lamp exam reveals bilateral
meibomian gland inspissation and diffuse corneal staining. MMP-9 testing
reveals elevated levels of MMP-9. What treatment might you consider for
this patient?

a. Anti-inflammatory topical drop

b. Latanoprost topical drop

¢. Acetazolamide oral pill

d. Intracameral anti-inflammatory insert

10. A 54-year-old patient presents to your clinic with symptoms of burning
and itching in both eyes. On examination, you note bilateral dry eye
with meibomian gland dysfunction. All of the following are reasonable
treatment options EXCEPT:

a. Topical steroid

b. Topical azithromycin

c. Topical lifitegrast

d. Oral steroid

11. You are evaluating a patient with dry eye disease and meibomian
gland dysfunction. She has had no improvement despite frequent use
of artificial tears. She is interested in the new water-free, pH-free
cyclosporine 0.1% when it is available. According to studies, what is the
most common side effect of this drug?

a. Instillation-site pain/pruritis

b. Reduced visual acuity

¢. Subconjunctival hemorrhage

d. Corneal epithelial defect
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ACTIVITY EVALUATION

Your responses to the questions below will help us evaluate this activity. They will provide us with evidence that improvements were made
in patient care as a result of this activity.

Rate your knowledge/skill level prior to participating in this course: 5 = High, 1 = Low
Rate your knowledge/skill level after participating in this course: 5 = High, 1 = Low
This activity improved my competence in managing patients with this disease/condition/symptom. Yes No

Probability of changing practice behavior based on this activity: High Low No change needed

If you plan to change your practice behavior, what type of changes do you plan to implement? (check all that apply)

Change in pharmaceutical therapy Change in nonpharmaceutical therapy __

Change in diagnostic testing _____ Choice of treatment/management approach ____

Change in current practice for referral ____ Change in differential diagnosis

My practice has been reinforced _____ I do not plan to implement any new changes in practice

Please identify any barriers to change (check all that apply):

__ Cost ___ lack of consensus or professional guidelines
____lack of administrative support ___lack of experience

___ lack of time to assess/counsel patients ___ lack of opportunity (patients)

__ Reimbursement/insurance issues ___lack of resources (equipment)
_____Patient compliance issues _____No barriers

Other. Please specify:

The design of the program was effective for the content conveyed _ Yes ___No
The content supported the identified learning objectives __ Yes ___No
The content was free of commercial bias _ Yes ___No
The content was relative to your practice _ Yes _No
The faculty was effective _ Yes ___No
You were satisfied overall with the activity _ Yes ___No
You would recommend this program to your colleagues _ Yes ___No

Please check the Core Competencies (as defined by the Accreditation Council for Graduate Medical Education) that were enhanced through your par-
ticipation in this activity:

__ Patient Care

___ Practice-Based Learning and Improvement

____ Professionalism

____ Medical Knowledge

_____Interpersonal and Communication Skills

System-Based Practice

Additional comments:

This information will help evaluate this activity; may we contact you by email in 3 months to inquire if you have made changes to your practice based
on this activity? If so, please provide your email address below.
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