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Purpose: To reach consensus on Demodex blepharitis (DB) treatment approaches using a modified Delphi process involving 15 
ocular surface disease experts.
Methods: The Demodex Expert Panel on Treatment and Eyelid Health (DEPTH) consisted of 15 well-published ocular surface 
disease experts. Panelists completed two online surveys, a live consensus meeting, and a follow-up survey. The surveys consisted of 
scaled and multiple-choice questions related to the clinical and patient-reported outcomes of DB and its treatment. For the scaled 
questions using a 1 to 9 Likert scale, consensus was defined as weighted mean scores of 1–3 and 7–9, whereas for multiple-choice 
questions, consensus was achieved when a minimum of 10 of 15 panelists agreed.
Results: The DEPTH panel reached consensus that lotilaner ophthalmic solution, 0.25% should be the first-line treatment for DB. 
Experts agreed no additional clinical findings are needed to prompt treatment with lotilaner ophthalmic solution, 0.25% for patients 
with >10 collarettes (12/15), while one additional clinical finding is needed for patients with 0–2 (11/15) or 3–10 collarettes (10/15). In 
the absence of allergies, panelists would consider first-line treatment for DB in a patient with eyelid itching but without collarettes 
(weighted mean: 7.47; range: 2–9). Panelists agreed that blepharoexfoliation (weighted mean: 8.27; range: 3–9) or intense pulsed light 
(IPL) therapy (weighted mean: 8.4; range: 6–9) could supplement first-line treatment with lotilaner ophthalmic solution, 0.25%. The 
DEPTH panelists agreed that topical (10/15) and systemic ivermectin (14/15) are not their preferred treatment for DB. Experts did not 
reach consensus about the use of tea tree oil to treat DB.
Conclusion: Experts achieved consensus on the use of lotilaner ophthalmic solution, 0.25% as the first-line treatment for patients with 
DB. Panelists also agreed that blepharoexfoliation or IPL therapy could serve supplementally to lotilaner ophthalmic solution, 0.25%, 
if needed.
Keywords: blepharitis, Demodex, treatment, Delphi

Introduction
Blepharitis is a chronic inflammatory condition of the eyelid margin that often leads to conjunctivitis, functional tear 
deficiency, and keratitis.1 The condition is especially challenging to manage due to its chronicity and variable etiologies, 
which includes Demodex mite infestation, Staphylococcus bacterial infection, and seborrheic dermatitis.2,3 Two species of 
Demodex mites inhabit the human body: Demodex folliculorum within the lash follicle and Demodex brevis within the 
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sebaceous gland.4 Demodex mite overgrowth (ie, demodicosis) can lead to Demodex blepharitis (DB).4 A retrospective study 
of 1032 sequential patients at multiple eye care centers revealed that 69.1% of patients with blepharitis were specifically 
diagnosed with DB.5 This disease is highly prevalent, as it is estimated that roughly 25 million US eye care patients have DB.6 

Due to frequent co-occurrence with other ocular surface conditions, such as ocular rosacea, dry eye disease (DED), and 
meibomian gland dysfunction (MGD), DB is underdiagnosed.7 Patients with this condition commonly experience itching of 
the eyelid, dry eye, blurred vision, and ocular irritation, all of which negatively impact quality of life.7

The absence of a previous gold standard for treating DB, along with poor patient adherence to existing treatment 
options, precipitated the need to establish consensus and raise awareness regarding preferred management strategies to 
improve treatment outcomes.8 To this end, a panel of ophthalmologists and optometrists, including 11 of the authors in this 
manuscript, convened to form the Demodex Expert Panel on Treatment and Eyelid Health (DEPTH).1 The group used 
a modified Delphi methodology to reach consensus on the pathophysiology, patient profile, clinical and patient-reported 
outcomes, diagnosis, and comorbidities associated with DB. The Delphi method allows a group of experts to reach 
agreement through anonymous participation in an iterative series of questionnaires.9 Various groups, including the 
DEPTH panelists, have since modified the Delphi strategy to include a live consensus meeting.1,8,10–12 The modified 
Delphi process has been used across ophthalmology and optometry to establish consensus regarding a variety of topics, 
including the management of ocular diseases, such as DED, vernal keratoconjunctivitis, and glaucoma.10–12 In their 
inaugural assembly, the DEPTH panel reached consensus on several statements regarding DB, such as collarettes— 
cylindrical coatings at the base of the eyelashes—are the most common sign of DB and pathognomonic for the disease, 
epilation and visualization of mites are not necessary for diagnosis, and itching in the eyelid margin is the most common 
symptom.1

The same cohort of panelists reconvened to obtain consensus on DB treatment, once again using the modified Delphi 
method.8 DEPTH panelist agreed that patients should be treated if clinicians observe collarettes on >10 lashes per upper 
eyelid during a standard slit lamp examination, regardless of other signs or symptoms. Experts also reached consensus 
that reducing collarettes should be the primary goal of treatment. Regarding treatment options at the time, advisors 
agreed that tea tree oil and terpinene-4-ol-containing products were the most effective over-the-counter therapeutics, 
although there are drawbacks to their use, and limitations to their efficacy. Additionally, experts reached consensus that 
the lack of an FDA-approved treatment in 2021 warranted the use of mechanical interventions such as lid scrubs.

The first two iterations of the DEPTH panel indicated that the treatment options for DB that were available then did 
not negate the necessity of an FDA-approved product for the treatment of the disease. In 2023, lotilaner ophthalmic 
solution, 0.25% (XDEMVY®, Tarsus Pharmaceuticals, Inc., Irvine, CA) was approved for the treatment of DB.13 

Lotilaner ophthalmic solution, 0.25% is an ectoparasiticide indicated for the treatment of DB through the eradication 
of Demodex mites. The product is available as a multidose formulation with a recommended dose of 1 drop per eye every 
12 hours for 6 weeks.14 Regulatory approval was based on the results from two clinical trials, SATURN-1 
(NCT04475432) and SATURN-2 (NCT04784091), both of which were sponsored by Tarsus Pharmaceuticals, Inc. The 
peer-reviewed articles reporting results from SATURN-1 and SATURN-2 include two and four of the authors in this 
publication, respectively.15,16

In view of the FDA approval of lotilaner ophthalmic solution, 0.25%, the DEPTH panel reconvened in early 2024 to 
reach consensus on the treatment of DB. The expanded DEPTH III panel, which comprised the 15 authors of this article, 
aimed to establish consensus and provide guidelines on the minimum criteria of treatment for DB now that an FDA- 
approved treatment is available and to assess signs and symptoms that warrant treatment. This paper describes the 
outcomes of the third modified Delphi process undertaken by the DEPTH panel.

Materials and Methods
The methodology used in this study was consistent with that described previously.1,8,10 Panelist selection and the 
modified Delphi process were conducted by an independent, third-party medical communications company (i2Vision, 
Inc., San Diego, CA, USA) and funded by Tarsus Pharmaceuticals, Inc. (Irvine, CA, USA). Panelists, who are also 
authors in this publication, were selected based on expertise in blepharitis and ocular surface diseases. Expertise was 
evaluated by considering the number of publications, history of podium presentations, and membership and involvement 
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in organizations and committees related to these conditions. Ultimately, the panel selected comprised ten ophthalmol
ogists and five optometrists, all of whom are well-published experts in ocular surface diseases.

The modified Delphi process used in this study was designed, conducted, and analyzed by i2Vision, Inc. Involvement 
from expert panelists and authors was strictly limited to completion of the surveys, attendance of the live consensus 
meeting, data interpretation, and review of this manuscript. This modified Delphi process consisted of 3 iterative 
electronic surveys and a live virtual consensus meeting that was held between surveys 2 and 3 (Figure 1). The surveys 
consisted of scaled and multiple-choice questions related to the clinical and patient-reported outcomes of DB treatment. 
For the scaled questions using a 1 (strongly disagree) to 9 (strongly agree) Likert scale, consensus was defined as 
weighted mean scores of 1–3 and 7–9. A weighted mean score of 4 to 6 signified that consensus was not reached. For 
other question types, consensus was achieved when a minimum of 10 of 15 panelists agreed. Where consensus was not 
achieved, the questions were amended according to feedback, and another Delphi survey was initiated. Blank responses 
were not permitted, and all panelists were required to complete all three surveys. Interim results were masked from 
panelists to minimize bias, and the study sponsor was masked to the study results.

Panelist were provided with 8 articles along with a summary inclusive of pertinent methodology and high-level study 
design details prior to survey 1.1,7,8,15–19 Questions in survey 1 were related to panelist demographics (n=4), current 
approaches to the treatment of DB (n=13), considerations and treatment options for determining a first-line treatment for 
DB (n=64), and minimum diagnostic criteria to trigger treatment for DB (n=124). Treatment options explored were 
topical ivermectin, systemic ivermectin, tea tree oil, lotilaner ophthalmic solution, 0.25%, and two in-office procedures: 
intense pulsed light (IPL) therapy and blepharoexfoliation. To identify minimum diagnostic criteria to trigger treatment, 
panelists were presented with various patient scenarios that covered the presence or absence of collarettes, number of 
collarettes present, and need for and severity of additional (or alternative) symptoms. Results from survey 1 were 
compiled and analyzed for consensus.

Field Survey #1

Panel Feedback

Field Updated; 
Survey #2

Panel Feedback

No 
Consensus

Analyze Results Question Validated

Consensus

No 
Consensus

Analyze Results Question Validated

Consensus

Virtual 
Consensus 

Meeting

Field Updated; 
Survey #3

Analyze Results Panel Feedback

1 2 3 4 5 6 7 8 9

Consensus

Likert scaleA B

Figure 1 Demodex Expert Panel on Treatment and Eyelid Health (DEPTH) Delphi process flowchart. (A) The panel addressed scaled and multiple-choice questions 
regarding DB management. If consensus was not achieved, the statements were amended according to feedback, and another Delphi survey round was conducted. (B) 
Consensus was achieved when the weighted average was above 7 or below 3 using a 9-point Likert scale. For non-scaled questions, consensus was achieved when 10 of 15 
panelists agreed.
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A second survey was conducted to confirm consensus from survey 1 and move toward alignment on topics after 
amending questions based on panelist feedback. In survey 2, advisors were asked questions regarding determinants of 
finding a first-line treatment for DB (n=10), use of treatments independent of other options (n=32), use of IPL therapy or 
blepharoexfoliation (n=17), and the minimum diagnostic criteria to prompt treatment for DB for patients with collarettes 
(n=44), itching (n=40), or eyelid margin erythema (n=40). Following completion of survey 2, and prior to the live virtual 
consensus meeting, panelists were provided with 3 articles as pre-read material.20–22 The goal of the live consensus 
meeting was to facilitate discussion among the panelists to confirm areas where consensus was yet to be achieved for 
preparation of the third and final survey. After the consensus meeting, panelists completed survey 3, which was 
composed of multiple-choice and Likert-scaled questions regarding treatment of DB patients with facial rosacea (n=5), 
use of lid hygiene (n=5), treating mites specifically in the eyelid (n=6), patient cases with varying numbers of collarettes 
present (n=15), and diagnosing itching (n=1) or eyelid margin erythema (n=1) in the absence of collarettes and allergies. 
Result of this survey were compiled and analyzed.

Several steps were taken to minimize bias. The interim results were masked from the panelists until the end of the 
process, and there was a firewall between i2Vision and the study sponsor (Tarsus Pharmaceuticals, Inc) until the 
manuscript of study results was written. The i2Vision team was also masked to survey respondents, as the results 
were collected anonymously. Additionally, consensus in both scaled and non-scaled questions was predefined.

Results
In the following results, values in parentheses are the weighted mean and the range for scaled questions or how many of 
the 15 panelists agreed on multiple-choice questions (Table 1).

Table 1 Reported Results from 3 DEPTH Surveys

Question/Statement Mean/ 
Ratio

Range

Demographic information of the expert panelists

What is your age? 52.5 34–76

How many years have you been in practice (post fellowship)? 22.9 3–45

What is/are your primary practice setting(s)?# (selected: Academic) 6/15

What is/are your primary practice setting(s)?# (selected: Private) 7/15

What is/are your primary practice setting(s)?# (selected: Private equity) 3/15

What is/are your primary practice setting(s)?# (selected: Single specialty [OD or MD only]) 1/15

What is/are your primary practice setting(s)?# (selected: Multispecialty) 3/15

In what region of the US do you practice? If outside the US, please indicate the country in which you practice. (selected: West [AK, 
CA, CO, HI, ID, MT, NV, OR, WA, WY, UT])

3/15

In what region of the US do you practice? If outside the US, please indicate the country in which you practice. (selected: Southwest 
[AZ, NM, OK, TX])

2/15

In what region of the US do you practice? If outside the US, please indicate the country in which you practice. (selected: Midwest [IA, 
IL, IN, KS, MI, MN, MO, ND, NE, OH, SD, WI])

1/15

In what region of the US do you practice? If outside the US, please indicate the country in which you practice. (selected: Northeast 
[CT, DE, MA, ME, MD, NH, NJ, PA, NY, RI, VT])

4/15

In what region of the US do you practice? If outside the US, please indicate the country in which you practice. (selected: Southeast 
[AL, AR, FL, GA, LA, KY, MS, NC, SC, TN, VA, WV])

5/15

(Continued)

https://doi.org/10.2147/OPTH.S525681                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Clinical Ophthalmology 2025:19 1896

Donnenfeld et al                                                                                                                                                                    

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Table 1 (Continued). 

Question/Statement Mean/ 
Ratio

Range

Recommendations for a first-line treatment

An ideal treatment for Demodex blepharitis should have an FDA-approved indication for Demodex blepharitis. 7.67 4–9

Lotilaner ophthalmic solution is currently the only FDA-approved drug indicated to treat Demodex blepharitis and therefore should 
be considered as a first-line treatment for patients diagnosed with Demodex blepharitis.

8.93 8–9

Which of the following do you recommend as the first-line treatment for a patient with Demodex blepharitis?* (selected: Lotilaner 
ophthalmic solution)

14/15

Which of the following do you recommend as the first-line treatment for Demodex blepharitis for a patient who also has facial 
rosacea?* (selected: Lotilaner ophthalmic solution 0.25%)

15/15

Minimum diagnostic criteria to trigger treatment

For a patient with >10 to <1/3 of lashes/eyelid with collarettes present (Grade 2), what is the minimum number of additional signs 
that would prompt treatment for Demodex blepharitis with lotilaner ophthalmic solution 0.25%?* (selected: 0)

12/15

For a patient with ≥1/3 to <2/3 of lashes/eyelid with collarettes present (Grade 3), what is the minimum number of additional signs 
that would prompt treatment for Demodex blepharitis with lotilaner ophthalmic solution 0.25%?* (selected: 0)

15/15

For a patient with ≥2/3 of lashes/eyelid with collarettes present (Grade 4), what is the minimum number of additional signs that 
would prompt treatment for Demodex blepharitis with lotilaner ophthalmic solution 0.25%?* (selected: 0)

15/15

For a patient with 0–2 lashes/eyelid with collarettes (Grade 0), what is the minimum number of additional signs that would prompt 
treatment for Demodex blepharitis with lotilaner ophthalmic solution 0.25%?* (selected: 1)

11/15

For a patient with 3–10 lashes/eyelid with collarettes (Grade 1), what is the minimum number of additional signs that would prompt 
treatment for Demodex blepharitis with lotilaner ophthalmic solution 0.25%?* (selected: 1)

10/15

If a patient presents with itching in the absence of visible collarettes, and allergies are ruled out, I would consider treating this patient 
with lotilaner ophthalmic solution 0.25%.

7.47 2–9

If a patient presents with eyelid margin erythema in the absence of visible collarettes, and allergies are ruled out, I would consider 
treating this patient with lotilaner ophthalmic solution 0.25%.

7.20 2–9

Would the presence of additional reported symptoms, observed signs, comorbid conditions, or other medication considerations lead 
you to strongly consider treating a patient with itching reported in the absence of visible collarettes for Demodex blepharitis using 
lotilaner ophthalmic solution? (selected: Yes)

12/15

Would the presence of additional reported symptoms, observed signs, comorbid conditions, or other medication considerations lead 
you to strongly consider treating a patient with collarettes present for Demodex blepharitis using off-label topical ivermectin, given it 
is not recommended for ophthalmic use by FDA guidelines? (selected: No)

10/15

Would the presence of additional reported symptoms, observed signs, comorbid conditions, or other medication considerations lead 
you to strongly consider treating a patient with collarettes present for Demodex blepharitis using off-label systemic ivermectin, given 
it is not recommended for ophthalmic use by FDA guidelines? (selected: No)

14/15

Would the presence of additional reported symptoms, observed signs, comorbid conditions, or other medication considerations lead 
you to strongly consider treating a patient with collarettes present for Demodex blepharitis using tea tree oil? (selected: No)

9/15

Supplementary treatments

Which of the following do you recommend as a supplemental treatment for Demodex blepharitis layered on top of your preferred 
first-line treatment?# (selected: Blepharoexfoliation)

13/15

Blepharoexfoliation can reduce the signs and symptoms of Demodex blepharitis but should be paired with a first-line treatment like 
lotilaner ophthalmic solution 0.25% to eradicate Demodex mites in the eyelid.

8.27 3–9

Mechanical reduction of the pathology associated with Demodex blepharitis (ie, blepharoexfoliation) can improve patient outcomes 
when coupled with a pharmaceutical treatment that addresses the underlying cause of Demodex blepharitis.

7.73 5–9

(Continued)
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Demographic Information of the Expert Panelists
Fifteen panelists completed each survey. Twelve of the 15 panelists attended the live meeting, which was hosted and led 
by representatives from i2Vision. Due to scheduling conflicts, the remaining 3 panelists met with i2Vision representatives 
in one-on-one meetings. The panel comprised ten ophthalmologists and five optometrists in different types and durations 
of clinical practice. Eight panelists were women (53.3%), and 7 were men (46.7%). The participant’s mean age (standard 
deviation [SD]; range) was 52.5 years (11.2 years; 34–76 years) and mean number of years in practice (SD; range) was 
22.9 (11.2; 3–45 years). Seven of the participants practiced in an academic setting, with the remainder in private practice. 
All panelists were from the United States (33.3% Southeast [n=5], 26.7% Northeast [n=4], 20.0% West [n=3],13.3% 
Southwest [n=2], 6.7% Midwest [n=1]).

Table 1 (Continued). 

Question/Statement Mean/ 
Ratio

Range

Blepharoexfoliation can debulk the collarette load at the lash margin in patients diagnosed with Demodex blepharitis but is not 
sufficient to reliably eliminate the Demodex mites.

7.93 6–9

Blepharoexfoliation can reduce the signs and symptoms of Demodex blepharitis, but it is not sufficient to eradicate Demodex mites in 
the eyelid.

8.13 6–9

IPL therapy can reduce the signs and symptoms of Demodex blepharitis, but it is not sufficient to eradicate Demodex mites in the 
eyelid.

7.13 2–9

How would IPL therapy most appropriately be used to treat a patient with Demodex blepharitis?# (selected: Supplemental treatment 
layered on top of first-line treatment)

12/15

IPL can reduce the signs and symptoms of Demodex blepharitis but should be paired with a first-line treatment like lotilaner 
ophthalmic solution 0.25% to eradicate Demodex mites in the eyelid.

8.40 6–9

A patient with collarettes present and facial rosacea may benefit from IPL therapy in addition to lotilaner ophthalmic solution 0.25%. 8.20 6–9

Which of the following do you recommend as supplementary treatment for a patient with Demodex blepharitis and facial rosacea 
who is being treated with lotilaner ophthalmic solution 0.25% as a first-line treatment?# (selected: IPL therapy)

12/15

Which of the following would you recommend as a treatment for Demodex blepharitis following failure of a patient to respond to 
your preferred first-line treatment?# (selected: IPL therapy)

11/15

Have you treated patients diagnosed with Demodex blepharitis using cleansers with tea tree oil or a product containing tea tree oil 
and its derivative? (selected: Yes)

15/15

Products containing tea tree oil, such as lid wipes, gels, or foam cleansers, are defined as cosmetic products and do not require FDA 
approval for consumer use. The difference in safety and regulatory standards between cosmetics and drugs should be considered 
when recommending treatments to patients.

7.53 4–9

Would the presence of additional reported symptoms, observed signs, comorbid conditions, or other medication considerations lead 
you to strongly consider treating a patient with collarettes present for Demodex blepharitis using off-label topical ivermectin, given it 
is not recommended for ophthalmic use by FDA guidelines? (selected: no)

10/15

Would the presence of additional reported symptoms, observed signs, comorbid conditions, or other medication considerations lead 
you to strongly consider treating a patient with collarettes present for Demodex blepharitis using off-label systemic ivermectin, given 
it is not recommended for ophthalmic use by FDA guidelines? (selected: no)

14/15

Eye care professionals are unfamiliar with prescribing off-label topical ivermectin cream or ointment for Demodex blepharitis. 7.47 2–9

Eye care professionals are unfamiliar with prescribing off-label systemic ivermectin for Demodex blepharitis. 8.13 5–9

Treatment of Demodex blepharitis with systemic ivermectin alone does not fully address signs and symptoms of Demodex blepharitis. 7.47 4–9

The potential adverse events of off-label systemic ivermectin—including facial edema, peripheral edema, orthostatic hypotension, and 
tachycardia—are concerning.

8.00 2–9

Notes: *Experts asked to select most appropriate answer; #experts asked to select all that apply. 
Abbreviations: FDA, US Food and Drug Administration; IPL, intense pulsed light.
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Recommendations for a First-Line Treatment
Experts agreed that an ideal treatment for DB should have an FDA-approved indication for the condition (mean: 7.67; 
range: 4–9). Panelists recognized that as of 2024, lotilaner ophthalmic solution, 0.25% was the only product that fits this 
requirement and, therefore, should be considered as a first-line treatment for patients with DB (mean: 8.93; range: 8–9). 
Fourteen of 15 panelists recommended lotilaner ophthalmic solution, 0.25% as first-line treatment for this condition 
(Figure 2). For patients who also exhibited facial rosacea, all 15 experts recommended lotilaner ophthalmic solution, 
0.25% for the treatment of DB.

Minimum Diagnostic Criteria to Trigger Treatment
Experts agreed that no additional clinical findings would be required to prompt treatment with lotilaner ophthalmic 
solution, 0.25% for patients with Grade 2 (>10 but <1/3 of lashes per eyelid with collarettes; 12/15 panelists), Grade 3 
(≥1/3 but <2/3 of lashes per eyelid with collarettes; 15/15), or Grade 4 (≥2/3 of the lashes per eyelid with collarettes; 15/ 
15) collarettes. For patients with less severe collarettes, panelists agreed that they would require 1 additional clinical 
finding to prompt treatment with lotilaner ophthalmic solution, 0.25% (Grade 0 [0–2 lashes per eyelid with collarettes], 
11/15; Grade 1 [3–10 lashes per eyelid with collarettes], 10/15) (Figure 3). Additional clinical findings could include 
eyelid itching or eyelid margin erythema, as experts agreed they would consider using lotilaner ophthalmic solution, 
0.25% to treat patients with either issue in the absence of visible collarettes after diagnostically ruling out allergies 
(eyelid itching [mean: 7.47; range: 2–9], eyelid margin erythema [mean: 7.20; range: 2–9]). Importantly, panelists also 
agreed that they would use lotilaner ophthalmic solution, 0.25% (12/15) to treat a patient presenting with eyelid itching in 
the absence of collarettes for DB, provided additional clinical findings, patient-reported outcomes, comorbidities, or other 
medication considerations, which reflects previous consensus that eyelid itching is the most common symptom in patients 
with DB.1 Panelists achieved consensus against the use of topical (10/15) or systemic ivermectin (14/15), and nearly 
reached consensus against the use of tea tree oil (9/15) in the same scenario.
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Figure 2 DEPTH panelists reach consensus on lotilaner ophthalmic solution, 0.25% as the first-line treatment for DB.
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Supplementary Treatments
In-Office Procedures
DEPTH panelists agreed that blepharoexfoliation could be used as a supplement with a first-line treatment (13/15), and 
that this in-office procedure can reduce the severity of clinical and patient-reported outcomes of DB, but should be paired 
with lotilaner ophthalmic solution, 0.25% to eradicate Demodex mites in the eyelid (mean: 8.27; range: 3–9). This 
recommendation likely reflects consensus from the panel that mechanical reduction of the pathology associated with DB 
can improve patient outcomes when coupled with a first-line treatment that addresses the underlying cause (mean: 7.73; 
range: 5–9) and that blepharoexfoliation can debulk the collarette load at the lash margin in patients (mean: 7.93; range: 
6–9), but it is not sufficient to reliably eradicate Demodex mites (mean: 8.13; range: 6–9). During the live consensus 
meeting, panelists noted that there is limited published evidence to date that concomitant treatments have benefit for this 
patient population.

The panel arrived at a similar recommendation for the use of IPL therapy, albeit with the same hesitation due to the 
lack of published evidence for its combined use with lotilaner ophthalmic solution, 0.25%. This in-office procedure is 
insufficient to eradicate Demodex mites (mean: 7.13; range: 2–9) but could be used supplementally with a first-line 
treatment (12/15) that targets the cause of DB, such as lotilaner ophthalmic solution, 0.25% (mean: 8.40; range: 6–9). 
Panelists recommended the use of IPL therapy as a supplement to lotilaner ophthalmic solution, 0.25% for patients with 
collarettes and concomitant facial rosacea (mean: 8.20; range: 6–9; 12/15). There was agreement that IPL therapy is also 
an appropriate second-line therapy for patients with DB who failed to respond to first-line treatment (11/15).

Tea Tree Oil and Ivermectin
Although all advisors had used tea tree oil-based products to treat patients with DB, they did not reach consensus on how 
it should be used in the current treatment landscape. However, they did agree that products containing tea tree oil are 
defined as cosmetic products and do not require FDA approval for consumer use, and that this difference in safety and 
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Figure 3 Collarette grade determines number of signs required to prompt treatment with lotilaner ophthalmic solution, 0.25%. DEPTH panelists agreed that no additional 
signs are necessary to prompt treatment with lotilaner ophthalmic solution, 0.25% for DB patients with Grade 2 collarettes or worse.
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regulatory standards between cosmetics and drugs should be considered when recommending treatments to patients 
(mean 7.53; range: 4–9).

The panel agreed that a patient case that includes collarettes along with additional reported symptoms, observed signs, 
comorbid conditions, or other medication considerations would not warrant recommendation of off-label use of topical 
(10/15) or systemic (14/15) ivermectin. This reflects their belief that eye care providers are unfamiliar with prescribing 
topical (mean: 7.47; range: 2–9) and systemic (mean: 8.13; 5–9) ivermectin, and that systemic ivermectin does not fully 
address the clinical and patient-reported outcomes of DB (mean: 7.47; range: 4–9) while exposing patients to potential 
adverse effects that warrant concern (mean: 8.0; range: 2–9).

Discussion
Previous DEPTH studies deliberated on the proper treatment for DB before an FDA-approved medication that eradicates 
Demodex mite infestation was available.1,8 These studies concluded that the approval of an effective drug that eradicates 
mites would warrant a reexamination of the treatment landscape. As such, the DEPTH group reconvened to achieve 
consensus regarding first-line treatment of DB considering the FDA approval of lotilaner ophthalmic solution, 0.25%. 
Prior to the availability of lotilaner ophthalmic solution, 0.25%, the most common approaches to manage the disease 
were products containing tea tree oil or its effective component 4-terpinol, and topical or systemic broad-spectrum 
parasiticide ivermectin. In-office procedures such as IPL therapy and blepharoexfoliation were used as adjuncts to 
treatment.7 This current modified Delphi study aimed to reach consensus on a definitive treatment regimen for DB and 
the minimum diagnostic criteria to trigger treatment.

The DEPTH experts previously indicated that an FDA-approved medication that eradicates Demodex mites is needed. 
Lotilaner ophthalmic solution, 0.25% became the first and only FDA-approved treatment for DB in 2023. SATURN-1 
(NCT04475432) and SATURN-2 (NCT04784091), two pivotal randomized, placebo-controlled clinical trials, illustrated 
the efficacy and safety of lotilaner ophthalmic solution, 0.25% for patients with DB. The primary endpoint (≤2 upper 
eyelid collarettes at day 43 of treatment) was met by 44.0% and 56.0% of patients in the lotilaner ophthalmic solution, 
0.25% group in SATURN-1 and SATURN-2, respectively, versus 7.4% and 12.5% of those in the control group (both 
P<0.0001).15,16 These trials also recorded the percentage of patients that achieved a collarette cure, which was defined as 
a reduction in collarettes to ≤10 lashes per eyelid. In SATURN-1 and SATURN-2, respectively, 81.3% and 89.1% of 
patients in the lotilaner ophthalmic solution, 0.25% group versus 23.0% and 33.0% in the control group achieved a 
reduction in collarettes (both P<0.0001).15,16

The SATURN-1 and SATURN-2 trials also examined the efficacy of lotilaner ophthalmic solution, 0.25% to eradicate 
mites and cure eyelid margin erythema, as well as the potential ocular adverse reactions. Mite eradication was defined as 
the percentage of patients who achieved a Demodex density of 0 per eyelash. In SATURN-1, 67.9% of the patients in the 
lotilaner ophthalmic solution, 0.25% group achieved mite eradication versus 17.6% of patients in the control group 
(P<0.0001).15 In SATURN-2, 51.8% of patients in the lotilaner ophthalmic solution, 0.25% group achieved mite 
eradication versus 14.6% of patients in the control group (P<0.0001).16 These trials also examined eyelid margin 
erythema using a grading scale of 0–3, where 0 represented an erythema cure. In SATURN-1, significantly more patients 
in the lotilaner ophthalmic solution, 0.25% group achieved an erythema cure than patients in the control group (19.1% vs 
6.9%, respectively; P=0.0001).15 Similarly, in SATURN-2, a higher proportion of patients in the lotilaner ophthalmic 
solution, 0.25% group achieved an erythema cure than those in the control group (31.1% vs 9.0%, respectively; 
P<0.0001).16 In both trials, lotilaner ophthalmic solution, 0.25% was rated as neutral to very comfortable by ≥90% of 
patients. In SATURN-1 and SATURN-2, respectively, the most common ocular treatment-emergent adverse event 
(TEAE) was instillation site pain in 11.8% and 7.9% of study patients versus 7.7% and 6.7% of control patients.15,16

The consensus reached in this report reflects the unmet need for patients with DB prior to FDA-approval of lotilaner 
ophthalmic solution, 0.25%. The panelists agreed that they would choose lotilaner ophthalmic solution, 0.25% to treat 
patients with Grade 2 collarettes (>10 lashes per eyelid with collarettes) or worse in the absence of any other clinical 
findings. In cases where patients exhibit a less severe collarette grade, panelists agreed that one more clinical finding 
would be needed to trigger treatment (Figure 3). Importantly, panelists agreed that they would consider using lotilaner 
ophthalmic solution, 0.25% to treat patients with reported eyelid itching or eyelid margin erythema in the absence of 
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visible collarettes so long as allergies have been ruled out, suggesting a high level of confidence in treating patients with 
the FDA-approved medication. These findings reflect the efficacy of lotilaner ophthalmic solution, 0.25% in eradicating 
Demodex mites, and the reported limitations of other treatment options.7,15,16

An interesting finding from this study was the consensus reached regarding the most appropriate use of IPL therapy 
and blepharoexfoliation. Panelists agreed that both treatments best serve as supplements to a first-line treatment (ie, 
lotilaner ophthalmic solution, 0.25%). This consensus reflects prior use of these in-office procedures as adjunct 
therapies.7 During the live consensus meeting, panelists noted their reluctance to formally recommend IPL therapy or 
blepharoexfoliation layered on top of lotilaner ophthalmic solution, 0.25% to treat DB. This is due to lack of published 
evidence supporting the concomitant use of either treatment with the FDA-approved therapeutic to treat Demodex 
infestation in the eyelid. Future studies should aim to determine the benefits of coupling lotilaner ophthalmic solution, 
0.25% with IPL therapy or blepharoexfoliation to treat patients with DB. The confirmation of benefits should lead to 
additional studies to delineate an ideal, layered treatment regimen.

Previous DEPTH studies have cautioned that the results may not be repeatable with different experts, as a limited 
sample size is not guaranteed to reflect the thoughts and opinions of all clinicians. This concern also applies to the third 
DEPTH study results. That said, a recent study from the United Kingdom suggests that findings from the first two 
DEPTH studies and the study discussed here may be widely applicable. In the UK study, a group of 11 experts (2 
ophthalmologists, 8 optometrists, and 1 contact lens optician) used the Delphi process to reach consensus on a diagnostic 
algorithm and management guidelines for DB.23 This study did not include lotilaner ophthalmic solution, 0.25%, as it is 
currently unavailable in Europe. Consistent with the first DEPTH study,1 Sharma et al agreed that collarettes are 
pathognomonic for DB, and that eyelid margin itching was the most common symptom.23 In general alignment with 
the second DEPTH study,8 the UK panel also agreed that tea tree oil was the most appropriate preferred treatment after 
performing lid hygiene to remove collarettes.23 Furthermore, the panel recommended switching to second-line treatments 
including in-office application of high concentrations of tea tree oil, IPL therapy, eyelid debridement, oral drugs such as 
azithromycin and doxycycline, or additional pharmacological treatment such as antibiotics when improvement in clinical 
and patient-reported outcomes were not evident by 4–6 weeks of treatment.23 The results of this study suggest that the 
findings from the first two DEPTH publications are generalizable. Currently, lotilaner ophthalmic solution, 0.25% is not 
available outside of the United States. It will be interesting to see if the potential availability of lotilaner ophthalmic 
solution, 0.25% in the UK will lead to additional Delphi studies that change the treatment algorithm proposed by Sharma 
et al to reflect the findings in this article.

In conclusion, this third DEPTH study proved effective in establishing consensus on the first-line treatment for DB 
and the minimum diagnostic criteria to prompt treatment. With increased awareness and expert-recommended guidelines, 
eye care practitioners can offer patients with DB an evidence-based approach to treatment and better clinical outcomes.
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