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Introduction: Demodex blepharitis (DB) is a chronic ocular inflammation caused by Demodex mite infestation of the eyelid. DB is
often misdiagnosed, as some of its clinical findings and patient-reported outcomes overlap with those of other ocular surface diseases.
The Demodex Expert Panel on Treatment and Eyelid Health (DEPTH) has reached consensus on the symptomatology, diagnosis, and
treatment of DB. Consensus findings from the DEPTH group include that collarettes are pathognomonic for DB and that lotilaner
ophthalmic solution, 0.25%, the first and only FDA-approved treatment for DB, should be the first-line treatment for the disease. This
case series highlights two instances of misdiagnosis that were subsequently re-evaluated using consensus findings from the DEPTH
group, leading to a correct diagnosis and effective treatment with XDEMVY® (lotilaner ophthalmic solution) 0.25%.

Case Reports: Two cases of patients with DB are presented. In the first case, a 75-year-old female presented with collarettes, reduced
meibomian gland secretions, and lid margin erythema. After an unsuccessful initial treatment for bacterial infection, the patient was
diagnosed with DB and prescribed lotilaner ophthalmic solution, 0.25% twice daily for 6 weeks, which improved all clinical findings
and patient-reported outcomes. In the second case, a 62-year-old male presented with ocular discomfort, dry eye, and burning and
itching sensations. After an unsuccessful initial treatment for dry eye disease, collarettes were detected, and the patient was diagnosed
with DB. Subsequent treatment with lotilaner ophthalmic solution, 0.25% reduced collarettes and resolved patient-reported symptoms.
Conclusion: These cases highlight patients with DB who were initially misdiagnosed and eventually treated with lotilaner ophthalmic
solution, 0.25%. Each case exemplifies the utility of the DEPTH consensus findings in improving the diagnostic path for patients and eye care
providers. Future case series from other groups will continue to shed light on the best practices for diagnosing and treating patients with DB.
Keywords: Demodex blepharitis, clinical management, misdiagnosis, dry eye disease, lotilaner, Staphylococcus blepharitis

Introduction
Blepharitis is a chronic ocular inflammatory disease characterized by pain, itching, and redness of the eyelid margins.' If
left untreated, complications due to blepharitis such as superficial keratopathy, corneal neovascularization, and ulcera-
tions can cause persistent eyelid margin changes or vision loss."

Demodicosis, overpopulation of Demodex mites within the eyelash follicle as well as the meibomian glands, leads to
Demodex blepharitis (DB). In adults complaining of eye irritation, a strong correlation was noted between the number of
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Demodex mites and the severity of ocular discomfort, suggesting Demodex plays a pathogenic role.”> A comprehensive
study of 1032 participants from seven geographically different clinical locations revealed that nearly 58% of adult eye
care patients had DB, indicating a high prevalence of the disease.® The daily life of patients with DB is negatively
affected by patient-reported outcomes such as blurred vision, eye discomfort, and difficulty with routine activities such as
hygienic routines and night driving.*> Moreover, people with DB experience an elevated risk of anxiety and depression.°

DB is often undiagnosed or misdiagnosed.” In a prospective study with 524 patients with DB, approximately 68%
experienced clinical findings or patient-reported outcomes related to the disease for more than 2 years. Despite consulting
with their eye care providers (ECPs) on several occasions during that time span, 60% of patients did not receive
a diagnosis of blepharitis or DB.? These data indicate that diagnosis of DB remains a significant bottleneck along the
patient journey, and achieving greater awareness of the disease is a persisting unmet need.

Generally, misdiagnosis is due to similarities with other ocular diseases such as dry eye disease (DED),
Staphylococcus blepharitis, and meibomian gland dysfunction (MGD)."* DB and DED share symptoms of burning,
irritation, photophobia, blurred vision, and red eyes.” DED, characterized by ineffective tear production and/or instability
of the tear film, can be caused by disrupted meibomian gland secretion of meibum.” DB can cause lipid tear insufficiency
by eliciting granulomatous reactions within the meibomian glands.'® Indeed, DB is highly prevalent in patients with
DED.” The close association between DB and DED causes diagnostic challenges for ECPs, who may diagnose their
patients with DED without identifying DB as a root cause. Misdiagnosed patients may be prescribed artificial tears to
restore tear volume™” or other treatments to increase tear production, such as TYRVAYA® (varenicline solution) nasal
spray, TRYPTYR®™ (acoltremon ophthalmic solution) 0.003%, VEVYE®™ (cyclosporine ophthalmic solution) 0.1%,
XIIDRA® (lifitegrast ophthalmic solution) 5%, or CEQUA™ (cyclosporine ophthalmic solution) 0.09%.'"™'> As these
treatments do not resolve the root cause of DB, Demodex mite infestation, misdiagnosed patients continue to suffer from
the disease.’

Another challenge ECPs face in diagnosing DB is differentiating it from other inflammatory conditions of the eyelid
margin, particularly those associated with seborrheic dermatitis and Staphylococcus blepharitis.' These conditions share many
clinical features with DB, including burning, itching, redness, and foreign body sensation.' Moreover, Demodex mites have
been implicated in the carriage and transmission of bacteria, including Staphylococcus species, on the ocular surface, further
complicating the clinical presentation and differential diagnosis.” Misdiagnosis of Staphylococcus blepharitis can lead to
treatment for bacterial infection with treatments containing antibiotics and steroids, such as neomycin—polymyxin B—
dexamethasone (Neo-Poly-Dex) ointment.'® As with artificial tears, antibiotic treatment does not eradicate mites, so
misdiagnosed patients continue to suffer from the clinical findings and patient-reported outcomes of DB.

Recognizing an unmet need to raise awareness of DB among ECPs and establish a well-delineated diagnostic path to
accurately diagnose patients with DB, a group of US-based ophthalmologists and optometrists with expertise in ocular surface
diseases such as DB established the Demodex Expert Panel on Treatment and Eyelid Health (DEPTH). To date, three iterations
of the DEPTH group have used a modified Delphi method to establish consensus regarding clinical findings and patient-
reported outcomes in DB, treatment goals, and the first-line treatment for the disease.™'”'® The experts agreed that collarettes
(cylindrical dandruff around the base of the eyelash) are the most common clinical finding in patients with DB and are
pathognomonic for the disease.® Collarette load is graded 0—4 based on the number of lashes per eyelid with collarettes

Table | Grading Scale Used to Classify Collarette Load.
Grade 0-1 is Considered Clinically Meaningful.'’

Grade 0 0-2 Lashes/Eyelid with Collarettes

Grade | 3-10 lashes/eyelid with collarettes

Grade 2 | >10 to <I/3 (~50) lashes/eyelid with collarettes

Grade 3 | 21/3 to <2/3 (~100) lashes/eyelid with collarettes

Grade 4 22/3 (~150) lashes/eyelid with collarettes
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(Table 1)."” The panelists also agreed that collarette reduction equates to eradication of Demodex mites, leading to an
improvement in clinical findings and patient-reported outcomes, and should therefore be a goal of treatment.®

In the most recent iteration of the DEPTH study, panelists agreed that XDEMVY® (lotilaner ophthalmic solution)
0.25% (Tarsus Pharmaceuticals, Irvine, California; hereafter referred to as lotilaner 0.25%) should serve as the first-line
treatment for patients with DB.'®2° Lotilaner 0.25%, the only FDA-approved drug for the treatment of DB, is a mite-
selective GABA-gated chloride channel inhibitor that paralyzes mites, leading to their eradication.'” The safety and
efficacy of lotilaner 0.25% have been established in several clinical trials.'®*'"%

This case series presents two patient cases that highlight instances of misdiagnosis of patients with DB with either
DED or Staphylococcus blepharitis. In both cases, patients were eventually diagnosed with DB and successfully treated
with lotilaner 0.25%. These cases exemplify the utility of the DEPTH consensus findings in improving the diagnostic
path for patients and ECPs.

Case Reports

Case |
A 75-year-old female patient presented with grade 1 collarettes (3—10 lashes/eyelid with collarettes), multiple persistent
chalazia along both eyelid margins, scalloped eyelid margins, a thin tear film, grade 2+ telangiectasia (moderate number
of telangiectasias along the eyelid margin), and mild lid margin erythema in both eyes. Initial examination also indicated
grade 2+ meibomian gland expression (moderate difficulty), with the Meibomian Glands Yielding Liquid Secretion
(MGYLS) score of 10/15 in both eyes. Both eyes had grade 2+ conjunctivochalasis (two or more folds in the
conjunctiva) and grade 1+ bulbar conjunctival injection (mild injection). The patient had trace inferior corneal superficial
punctate keratitis and an 8-second tear break up time (TBUT) with sodium fluorescein in both eyes but showed no
conjunctival staining with lissamine green in either eye. Her score on the Standard Patient Evaluation of Eye Dryness
(SPEED) questionnaire was 22/28. Her best-corrected visual acuity (BCVA) was 20/25 in both eyes. Prior to this
presentation, the patient had already been prescribed Neo-Poly-Dex ophthalmic solution to treat an apparent bacterial
infection, preservative-free artificial tears, warm compresses, and OCuSOFT® Lid Scrub Original (eyelid cleanser).
The patient underwent incision and drainage of a single chalazion. Unfortunately, multiple new chalazia appeared
afterward. At the postoperative appointment, the patient presented with continued presence of collarettes on the base of
the eyelashes (Figure 1A) and was diagnosed with DB. The patient was then prescribed lotilaner 0.25% twice daily for
6 weeks in addition to the warm compresses once daily for 10 minutes, artificial tears as needed, re-esterified triglyceride
form omega-3 supplements once daily, and ZocuFoam™, an okra-based foam lid cleanser and moisturizer, twice daily.
She was to immediately stop treatment with the Neo-Poly-Dex solution. At the 2-month follow-up appointment, the
patient presented with an absence of collarettes, indicating eradication of Demodex mites and complete resolution of DB
(Figure 1B). Additionally, the patient exhibited improved lid margin appearance, grade 1+ MGD (mild) with improved

Figure | Slit lamp images taken of a patient with collarettes diagnosed with Demodex blepharitis. (A) Image taken of patient in Case | at initial visit. (B) Image taken of
patient at the 2-month follow-up appointment after treatment with lotilaner 0.25%.
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meibum expressibility, grade 1+ telangiectasia (few, scattered telangiectatic vessels), a decrease in bulbar conjunctival
injection, and no recurrence of chalazia. Her TBUT was maintained at 8 seconds in both eyes, and her score on the
SPEED questionnaire had improved to 8/28. The patient’s post-treatment plan consisted of continued warm compresses
with heat mask once daily for 10 minutes, TheraTears®™ preservative-free artificial tears 2—4x daily, omega-3 supple-
ments, and eyelid cleansers once daily.

Case 2

A 62-year-old male patient presented with ocular discomfort that worsened gradually throughout the day, eye dryness,
burning, and itching sensation, both with and without scleral lens wear. Additional presentations included grade 1+
collarettes (3—10 lashes/eyelid with collarettes), eyelid margin erythema, eyelid thickening, grade 2+ telangiectasia
(moderate number of telangiectasias along the eyelid margin), turbid meibomian gland secretions on expression, grade
2+ conjunctivochalasis (two or more parallel redundant folds of the nasal and temporal conjunctiva), grade 2+
conjunctival injection (moderate), mild punctate epitheliopathy with Fluorescein staining, and a reduced TBUT of
4 seconds in both eyes. The patient was initially prescribed varenicline solution 0.03% nasal spray and cyclosporine
ophthalmic solution 0.09% for DED plus compounded topical ivermectin 1% cream for facial rosacea, but signs and
symptoms persisted. Further examination revealed grade 2 collarettes (>10 to <1/3 [~50] lashes/eyelid with collarettes).
The patient was diagnosed with DB and prescribed lotilaner 0.25% twice daily for 6 weeks. At the 20-day follow-up
appointment, slit lamp examination indicated a reduction to grade O collarettes (0—2 lashes/eyelid with collarettes),
improved meibomian gland expressibility and quality, and improved lid margin erythema. The patient also reported
meaningful improvement in subjective ocular discomfort, eyelid redness, ocular redness, burning, and itching.

Discussion

Misdiagnosis of patients with DB remains a prevalent hurdle during the patient treatment journey.”’ As such, achieving
greater awareness of the signs and symptoms of DB and how they relate to other ocular surface diseases, allergies, and
hypersensitivities remains an unmet need. Although this case series is limited to only two cases, it does contribute to
resolving this unmet need. Future case series from other groups will continue to shed light on the best practices for
diagnosing and treating patients with DB.

In this case series, both patients were older than 60 years of age and presented with clinical findings and patient-reported
outcomes of DB. In both cases, the initial diagnosis was not DB, and the treatment regimen did not include lotilaner 0.25%. In
Case 1, the patient was prescribed Neo-Poly-Dex ophthalmic solution to manage Staphylococcus blepharitis and serve as
postoperative prophylaxis after the chalazion removal. Although the patient presented with collarettes, which are pathognomonic
for DB, lotilaner 0.25% was not prescribed. Rather, she was instructed on eyelid hygiene methods to manage the clinical findings
and patient-reported outcomes. Upon follow-up, the persistent collarettes and inflamed eyelid margins led her clinician to
prescribe lotilaner 0.25% and discontinue the antibiotic/steroid ointment. In Case 2, the clinical findings and patient-reported
symptoms commonly encountered in DB, such as collarettes, ocular discomfort, dry eye, burning, and itching, did not resolve
despite treatment with varenicline solution 0.03% nasal spray and cyclosporine ophthalmic solution 0.09% for DED plus
compounded topical ivermectin 1% cream for facial rosacea. The patient was then diagnosed with DB and was successfully
treated with lotilaner 0.25% twice daily. In both cases, treatment with lotilaner 0.25% twice daily for 6 weeks improved both
clinical findings and patient-reported outcomes, with no reported adverse events. Regarding case 1, the patient was also
prescribed an okra-based foam lid cleanser and moisturizer. Okra-containing lid hygiene formulations have been reported to
improve symptoms and reduce Demodex counts in small clinical studies, likely due to their cleansing and anti-inflammatory
properties; however, robust evidence supporting direct acaricidal activity against Demodex mites remains limited.?®

This case series underscores the clinical challenges ECPs face in diagnosing DB and highlights the potential consequences
of misdiagnosis, including prolonged symptom duration, inappropriate treatment, and diminished patient quality of life. Both
patients presented here had initially been misdiagnosed with other ocular surface disorders, DED and Staphylococcus
blepharitis, without ruling out DB as a root cause. Consequentially, the patients were treated with pharmacological agents
intended to initiate production of the tear film or combat bacterial infection, respectively. The result of these misdiagnoses and
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inappropriate treatments was prolongation of clinical findings and patient-reported outcomes because the initial treatment
plans did not address the root cause: Demodex mite infestation of the eyelid.

Collarettes at the base of the eyelashes remains the pathognomonic sign for DB. The best method for assessing
collarette load is to have the patient look downward during a slit lamp examination.® The DEPTH group agrees that every
patient undergoing a routine slit lamp examination should be instructed to look downward so that the ECP could check
for Demodex mites in the form of collarettes.® Adherence to this guidance from the DEPTH group could minimize
instances of overlooking collarettes that lead to misdiagnoses of patients with DB.

The DEPTH group previously agreed that the presence of grade 2+ collarettes (>10 lashes/eyelid with collarettes) is
sufficient to diagnose DB, even in the absence of other clinical findings and patient-reported outcomes (Figure 2).*'* DEPTH
experts also aligned on the diagnosis and treatment of patients who present with a less severe grade of collarettes (ie, <
grade 2) According to DEPTH experts, patients who present with grade 1 collarettes should be treated with lotilaner 0.25% if
they also present with >1 additional sign of DB (Figure 2). Both patients in these case series presented with grade 1

Collarette Grading Scale

Slit lamp examination with

patient looking downwards

Grade 0: 0-2 lashes/eyelid with collarettes . )
durlng routine eye exam

Grade 1: 3-10 lashes/eyelid with collarettes

Grade 2: >10 to <1/3 (~50) lashes/eyelid with collarettes
Grade 3: 21/3 to <2/3 (~100) lashes/eyelid with collarettes
Grade 4: 22/3 (~150) lashes/eyelid with collarettes

Collarettes present on the

base of the eyelashes?

GRADES 0-1 GRADES 2-4

Eyelid margin
itching and/or
erythema?

21 additional Treat DB with
signs of DB? lotilaner 0.25%

Treat DB with
lotilaner 0.25%

Do not treat for DB Allergies? Do not treat for DB

Consider treatment
with lotilaner
0.25%

Consider other
treatment

Figure 2 Diagnostic path for patients with clinical findings and patient-reported outcomes associated with DB in accordance with consensus agreements from the DEPTH
group. Grade 0—| (0-10 lashes/eyelid with collarettes) requires 2| additional signs of DB to prompt treatment with lotilaner 0.25%, while grade 2 (>10 lashes/eyelid with
collarettes) is sufficient to prompt diagnosis of DB and treatment with lotilaner 0.25%. Common signs of DB include eyelid margin erythema and telangiectasia, and lash
anomalies such as trichiasis and madarosis. In cases where eyelid margin itching and/or erythema are presented, ECPs should consider treatment with lotilaner 0.25% after
diagnostically ruled out allergies as a root cause. Yellow boxes indicate decisions to treat with lotilaner 0.25% or to consider treatment.

Abbreviations: DB, Demodex blepharitis; DEPTH, Demodex Expert Panel on Treatment and Eyelid Health.
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collarettes and at least 1 additional sign of DB, such as lid margin erythema. Adherence to this guidance from the DEPTH
group could help treat patients with DB early in the diagnostic pathway, potentially minimizing patient suffering.

Additionally, the DEPTH experts agreed that patients who present with eyelid margin itching and/or erythema and
without collarettes should be considered for treatment with lotilaner 0.25% once ECPs have diagnostically ruled out
allergies as a root cause (Figure 2).'® Thus, when diagnosing a patient without collarettes, ECPs should first conduct an
appropriate differential assessment and consider alternative or coexisting causes of symptoms such as allergic conjuncti-
vitis, contact or medication-related dermatitis, DED, MGD, staphylococcal blepharitis, seborrheic blepharitis, and ocular
rosacea. Allergies and hypersensitivities that should be ruled out are detailed in Table 2.

Currently, lotilaner 025% is only approved in the United States. Inaccessibility to lotilaner 0.25% in Europe limits
ECPs to treat disease symptoms rather than its root cause. That said, European regulatory approval of lotilaner 0.25% is
expected in 2027.%7 Interestingly, a Delphi study conducted in the United Kingdom established consensus on best
practice for the diagnosis and treatment of DB that was in alignment with the findings from the two DEPTH studies that
were conducted prior to the FDA approval of lotilaner 0.25%.%'72* These data suggest that the results from these Delphi
studies may be generally applicable.

Table 2 Allergies and Hypersensitivity Conditions That Should Be Considered and Ruled Out When Evaluating Patients with
Symptoms Suggestive of Demodex Blepharitis (eg, ltching, Tearing Redness), with or without Collarettes. Symptoms May Be

Attributable to Demodex Blepharitis Alone, an Allergic or Hypersensitivity Condition as Defined Below, or Co-Existing Disease

Allergy or Hypersensitivity

Patient History

Examination Findings

Seasonal allergic conjunctivitis

Seasonal pattern; pollen exposure

Bilateral itching primarily in the nasal canthal region;
conjunctival hyperemia; watery discharge; eyelid exam will
reveal papillary reaction papillary conjunctiva; chemosis;

presence of rhinitis

Perennial allergic conjunctivitis

Year-round symptoms; exposure to dust mites, animal dander,

mold, or indoor allergens

Chronic bilateral itching; eyelid exam will demonstrate

palpebral follicles of the conjunctiva

Contact dermatitis from

cosmetics or skin-care products

Recent or chronic use of eye makeup, makeup remover, facial
cleansers, moisturizers, sunscreens, anti-aging products, or
fragranced products. There may be a history of exposure to

a new product.

Periocular erythema, edema, scaling, burning, or itching

Contact dermatitis from eyelid or

lash products

Use of eyelid wipes, tea tree oil products, lash serums, false

eyelashes, eyelash extensions, adhesives, dyes, or tinting agents

Localized eyelid margin or periocular dermatitis

Medication-related

hypersensitivity

Recent initiation or chronic use of topical ophthalmic
medications, including glaucoma drops, antibiotics, anti-

inflammatory drops, artificial tears, or preserved lubricants

Itching, redness, burning, eyelid edema, or dermatitis

temporally associated with drop use

Preservative-related

hypersensitivity or toxicity

Use of preserved multidose drops, particularly with frequent

dosing

Conjunctival hyperemia, burning/stinging, eyelid irritation,
punctate epithelial changes, or chronic ocular surface
inflammation; eyelid exam will demonstrate palpebral follicles

of the conjunctiva

Atopic dermatitis involving the

eyelids

Personal or family history of atopy, eczema, asthma, or allergic

rhinitis

Chronic relapsing eyelid itching; periocular dryness, scaling,

lichenification, fissuring, or excoriation

Vernal or atopic

keratoconjunctivitis

History of severe or recurrent allergic eye disease

Intense itching; photophobia or mucus; large papillae, limbal
inflammation, or corneal involvement; more likely in patients

with strong atopic history

Contact-lens related conjunctivitis

History of contact lens use; may overuse or abuse contact lens;

chronic lens wearer usually

Contact lens intolerance, mucous and stringy discharge;

enlarged papillary reaction of conjunctiva (ie, “giant papillary

conjunctivitis”)
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Conclusion

The misdiagnosis of the patients in these cases indicates a need to increase awareness of DB throughout the eye care
community and establish a diagnostic path for ECPs. Consensus from the DEPTH experts has provided an important
foundation for establishing this diagnostic path. This, coupled with the FDA approval of lotilaner 0.25%, represents
a regimen that could help mitigate the prevalence of misdiagnosis and prolonged patient burden.

Abbreviations

BCVA, best corrected visual acuity; DB, Demodex blepharitis; DED, dry eye disease; DEPTH, Demodex Expert Panel on
Treatment and Eyelid Health; ECP, eye care provider; MGD, meibomian gland dysfunction; Neo-Poly-Dex, neomycin—
polymyxin B—dexamethasone; SPEED, Standard Patient Evaluation of Eye Dryness; TBUT, tear break up time.
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