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Purpose: To obtain consensus on Demodex blepharitis (DB) treatment using a modified Delphi panel process.
Methods: Literature search identified gaps in knowledge surrounding treatment of DB. Twelve ocular surface disease experts 
comprised the Demodex Expert Panel on Treatment and Eyelid Health (DEPTH). They completed a live roundtable discussion in 
addition to 3 surveys consisting of scaled, open-ended, true/false, and multiple-choice questions pertaining to the treatment of DB. 
Consensus for scaled questions using a 1 to 9 Likert scale was predefined as median scores of 7–9 and 1–3. For other question types, 
consensus was achieved when 8 of 12 panelists agreed.
Results: The experts agreed that an effective therapeutic agent for treatment of DB would likely decrease the necessity of mechanical 
intervention, such as lid scrubs or blepharoexfoliation (Median = 8.5; Range 2–9). When treating DB, panelists believed that 
collarettes serve as a surrogate for mites, and that eliminating or reducing collarettes should be the main clinical goal of treatment 
(Median = 8; Range 7–9). The panelists would treat patients with at least 10 collarettes, regardless of other signs or symptoms and 
agreed that DB can be cured, but there is always the possibility for a reinfestation (n = 12). There was also consensus that collarettes, 
and therefore mites, are the primary treatment target and the way by which clinicians can monitor patient response to therapy (Median 
= 8; Range 7–9).
Conclusion: Expert panelists achieved consensus on key facets of DB treatment. Specifically, there was consensus that collarettes are 
pathognomonic for DB, that DB patients with >10 collarettes should be treated even in the absence of symptoms, and that treatment 
efficacy can be tracked by collarette resolution. By increasing awareness about DB, understanding the goals of and monitoring 
treatment efficacy, patients will receive better care and, ultimately, better clinical outcomes.
Keywords: collarettes, cylindrical dandruff, ocular surface disease, eyelid disease

Introduction
Blepharitis
Lid and ocular surface diseases often share a constellation of signs, including lid margin erythema, meibomian gland 
inspissation, conjunctivitis, conjunctival erythema, tear film instability, and keratitis. Blepharitis is a common inflam
matory ocular disease that affects the eyelid margin, frequently resulting in disruption of the ocular surface and tear film.1 

When present, blepharitis can damage the ocular surface and exacerbate concurrent ocular surface disorders.1–3 Because 
of its chronic nature and frequent comorbidity with other ocular surface diseases, managing these patients can be 
difficult.2 There are no FDA-approved treatments specifically for blepharitis, so the goal is often palliative, providing 
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short-term management of signs and symptoms, with strategies such as warm compresses and lid hygiene, topical anti- 
inflammatory agents, and topical and oral antibiotics.2 While these options may temporarily relieve patient symptoms, 
they rarely address the root cause of the disease.

Demodex blepharitis
One of the most common etiologies of blepharitis is known to be Demodex infestation, representing up to 70% of all 
patients diagnosed with blepharitis.4–9 Demodex is a microscopic parasite commonly found on the human body.5,10 There 
are more than 1600 species of Demodex mites, with Demodex folliculorum (Figure 1) prevalent in the lash follicle and 
Demodex brevis usually in the meibomian glands.11 Both Demodex folliculorum and Demodex brevis have been 
associated with Demodex blepharitis (DB).12–14 These species of Demodex were first reported near the eye more than 
50 years ago, but to date there have been no treatments approved by the FDA with the indication of treating Demodex 
blepharitis (DB).15

Recent findings from a comprehensive study of 1032 participants from 7 geographically different clinical sites 
showed that nearly 58% of all-comers had Demodex blepharitis, a strikingly high percentage. When looking at specific 
subsets of patients, even higher proportions of patients with blepharitis (69.1%) and glaucoma (64.8%) had DB.16 

Because of this high prevalence across both optometry and ophthalmology practices, understanding the role of Demodex 
is crucial to the overall understanding of blepharitis management.

Since many symptoms overlap with other ocular surface conditions, Demodex blepharitis is commonly under
diagnosed or misdiagnosed.17,18 With the challenges of signs and symptoms overlapping with other ocular surface 
disorders, such as dry eye disease (DED) and meibomian gland dysfunction, there has been a lack of consensus among 
clinicians surrounding the diagnosis and management of DB.16,17 Moreover, there is currently no “gold standard” for 
management of Demodex blepharitis which, when coupled with poor patient compliance using current treatment options, 
demonstrates a need for developing consensus on, and spreading awareness of, dedicated management strategies to 
improve treatment outcomes.

The Delphi Methodology
Since the 1960s, the Delphi panel methodology has been used as a way to gain consensus on a given topic. First used by 
the RAND Corporation in collaboration with the US Air Force, the Delphi methodology is a process by which a group of 
experts can come to consensus utilizing a series of questionnaires.19 While primarily relying on surveys, the process may 
be modified to include face-to-face meetings. This methodology has been used across multiple professions, including 
numerous areas of medicine and, specifically, eyecare.20–33

Figure 1 Microscopic views of Demodex mites. (A) Multiple Demodex mites on and around a lash. (B) Highly magnified Demodex mite.
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The current group of experts, Demodex Expert Panel on Treatment and Eyelid Health (DEPTH), previously convened 
and obtained consensus about aspects of DB, including pathophysiology, patient profile, signs and symptoms, diagnosis, 
and comorbidities associated with Demodex blepharitis.34 To the authors’ knowledge, that was the first Delphi panel that 
had been convened to address Demodex blepharitis. While consensus was obtained about a variety of aspects of DB, 
consensus was not achieved surrounding aspects of treatment of this condition. This paper, therefore, describes 
the second Delphi methodology process undertaken by this group, focusing on the management of Demodex blepharitis.

Materials and Methods
This Delphi Panel process was funded by an unrestricted grant from Tarsus Pharmaceuticals, Inc. (Irvine, CA, USA) and 
administered independently by i2Vision (San Diego, CA, USA), a third-party medical communications company. As this 
study does not involve patients or study subjects, and it does not submit people to actions or impose specific behaviors on 
them, according to the Medical Research in Human Subjects Act (WMO), an ethical approval was not needed. At the 
beginning of the first Delphi Panel, a team from i2Vision identified and invited experts in ocular surface disease to 
participate in the process. Following literature review, individuals at i2Vision wrote survey questions, developed the 
online surveys, instructed the panelists and administered the surveys, compiled the anonymous survey results, analyzed 
survey data, wrote subsequent survey questions, developed the agenda for the live meeting, provided pre-reading material 
to panelists ahead of the meeting, collated and analyzed the final data, and organized and assisted the authors in the 
writing of the paper. 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 until the manuscript of study results was written. 
The second phase of the process focusing on management/treatment was administered in the same way in order to 
prevent potential bias.

The DEPTH panel was composed of ophthalmologists and optometrists from across the US practicing in a range of 
settings, including private practice and academia, for varying durations. All panelists were identified as having expertise 
in external disease, blepharitis, and ocular surface disease. To determine expertise, the number of publications, history of 
podium presentations, and membership and involvement in organizations and committees related to these ocular surface 
conditions were considered. Prior to the first Delphi panel, a comprehensive literature search was conducted using the 
keywords “Demodex”, “demodicosis + eye”, “blepharitis”, “collarette”, and “cylindrical dandruff” for publications with 
clinical evidence about Demodex blepharitis. Results were limited to papers published between 2015 and 2021. The 
search generated 95 papers related to Demodex and Demodex blepharitis that were used to create the surveys. A repeat 
literature search was performed prior to the second Delphi panel process on management/treatment using additional 
keywords “Demodex + treatment” to identify papers focusing on treatment and any newer publications published since 
the initial literature search. Search dates included May 2021 through January 2022, and 4 additional papers were 
identified.

As with the first DEPTH Delphi panel, surveys included questions based on a Likert scale from 1 to 9 in order to 
produce quantifiable results. Approximately one-third of the questions in Surveys 1 and 2 were structured to use the 
scale, along with about three-fourths of the Survey 3 questions. Additionally, there were true/false, yes/no, multiple- 
choice, and open-ended questions in the surveys. Demographic data was collected from panelists during the first Delphi 
panel so it was not included again. The same definition of consensus was used for this second Delphi process: for the 1 to 
9 scaled questions, a median score between 7 and 9 or between 1 and 3 indicated consensus achieved at the high and low 
ends of the scale, respectively, and a median score between 4 and 6 indicated that consensus was not achieved. 
Additionally, if more than one-third of the panel members selected 1 to 3 and more than one-third of the panel members 
selected 7 to 9, this was considered disagreement (Figure 2). For the forced choice and open-ended questions, consensus 
was defined as agreement between at least 8 of the 12 panelists.

DEPTH panelists completed 3 electronic surveys with questions presented in a randomized order to each participant 
to minimize bias from “survey fatigue.” The i2Vision team was also masked to survey respondents, as the results were 
collected anonymously. Surveys were structured so that all questions had to be answered; no blank answers were 
allowed. Similar to the prior Delphi panel, these surveys intentionally repeated some questions with variations in wording 
in order to assess consistency of panelist responses. The respondents were provided the instructions shown in Figure 3.
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All 3 surveys covered a range of topics primarily related to the treatment and management of Demodex blepharitis. 
Survey 1 consisted of 40 scaled, open-ended, and closed-ended questions (yes/no, multiple-choice, true/false), some of 
which allowed the respondent to include free-text elaboration. The results of Survey 1 were compiled and analyzed, and 
these results were used to develop Survey 2 based on topics about Demodex blepharitis treatment that did not achieve 
consensus.

The goal of Survey 2 was to confirm areas of consensus obtained in Survey 1 and to move toward consensus on 
additional topics. This survey contained 25 scaled, multiple-choice, or true/false questions developed based, in part, on 
panelist answers from the Survey 1 open-ended questions. The results were then compiled and analyzed, using areas of 
non-consensus to develop discussion questions for the live meeting.

Prior to the live meeting, 3 articles related to Demodex blepharitis treatment were sent to the panel as pre-reading 
material.35–37 The articles chosen for distribution were published since the prior Delphi panel and had a focus on 
treatment and management of Demodex blepharitis. A video conference was then held to discuss aspects of DB 
management. As detailed in the first paper, the original Delphi methodology from the RAND Corporation exclusively 
utilized surveys in order to maintain participant anonymity.34 The “modified Delphi methodology”, however, includes 
face-to-face meetings and has become more common in recent years. This modified process has proven particularly 
useful in the healthcare setting.38–41

The goal of the meeting was to facilitate discussion among the DEPTH panelists after having completed the first 2 
surveys and the pre-reading materials provided before the video conference. During the moderated meeting, high-level 
results from the first 2 surveys were presented, and panelists discussed general themes from them as well as the recent 
literature relating to the treatment of DB. It was made clear to the panelists that the goal of the meeting was not to 
achieve further consensus, but rather to have meaningful discussion about the treatment and management of Demodex 
blepharitis.42 While the discussion was captured, there was no analysis performed on the content of the meeting.

Following the face-to-face meeting, panelists completed the final 15-question survey with true/false and scaled 
questions based on areas still lacking consensus after the first 2 surveys and discussion at the live meeting. The results 

Figure 2 DEPTH guidelines for consensus and disagreement.

Figure 3 Survey instructions provided to DEPTH panelists.
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of Survey 3 were compiled and analyzed, and the data from all the surveys were combined. The results are presented 
here.

Results
Demographic Information of the Expert Panelists
The 3 surveys had a response rate of 100%. Nine ophthalmologists and 3 optometrists comprised the DEPTH panel. The 
mean age of the panelists was 53.7 years (SD 10.5 years; Range 40–73 years), with an average of 23.9 years (SD 10.7; 
Range 10–43 years) in practice. Four panelists were women (33.3%) and 8 were men (66.7%). Half of the participants 
practiced in an academic or academic referral setting, while the other half were in private practice (including office-based 
private practice, single specialty ophthalmology group, private practice, multi-specialty private practice, and MD/OD 
practice). All panelists reside and practice in the US.

In the following results, the parenthetical numbers indicate how many of the 12 panelists agreed on closed-ended 
questions. For scaled questions, the median and the range are reported. The open-ended questions, while not yielding 
a numeric score, did result in some emerging patterns which are also noted.

Specific Management Modalities
All of the DEPTH panelists (n = 12) have managed DB patients using tea tree oil (TTO) in various forms, including gel, 
ointment, wipes, face wash, or in-office treatment. However, the majority of experts (n = 10) agreed that patient 
tolerability, treatment efficacy, and potential damage to the meibomian glands are all of concern when treating with 
TTO. Other over-the-counter (OTC) management strategies have also been used to varying degrees (Table 1).

When asked about the necessity of mechanical intervention, such as home lid scrubs or in-office blepharoexfoliation, 
in the treatment of DB, the panelists did not reach consensus (Median = 5.5; Range 1–8). In a subsequent question, 
however, the DEPTH experts agreed that, in the future when there is an effective therapeutic agent for treatment of DB, 
mechanical intervention may not be necessary (Median = 8.5; Range 2–9).

Timing of and Threshold for Treatment
When determining the point at which a patient should be treated, initially there was no consensus about specific disease 
thresholds for treatment. In an open-ended question, though, there was a trend toward the treatment of patients with 
moderate collarettes, or cylindrical dandruff, which are the pathognomonic clinical sign of DB even without other signs 
or symptoms. In subsequent closed-ended questions, panelists unanimously agreed that they would treat patients with 

Table 1 Currently Used Over-the-Counter Therapies

Therapy Example Product(s) or Procedures Number of Panelists Who 
Have Used the 

Intervention

Tea tree oil-containing 
products

Cliradex® towelettes or foam cleanser (Cliradex / 
Biotissue, Miami, FL, USA); Oust™ foaming cleanser 

or pads (OCuSOFT, Inc., Richmond, TX, USA)

n = 12 (100%)

Blepharoexfoliation or 

microblepharoexfoliation

BlephEx® (BlephEx, LLC, Brentwood, TN, USA) n = 10 (83.33%)

Sodium hyaluronate-a or 

hypochlorous acid-containing 

productsb

aAvenova® spray and wipes (NovaBay Pharmaceuticals, 

Inc., Emeryville, CA, USA) 
bOvante® spray (Ovante Skin Care Products, LeHigh 
Valley, NJ, USA)

n = 8 (66.66%)

Intense pulsed light (IPL) n = 2 (16.66%)

Notes: aAvenova is a registered trademark of NovaBay Pharmaceuticals, Inc. bOvante is a registered trademark of Skincare Innovations, Inc.
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>10 collarettes/cylindrical dandruff plus additional signs (eg, lid erythema, loss of lashes, misdirected lashes) but no 
symptoms (n = 12), as well as patients with >10 collarettes plus symptoms (redness, itching, tearing, dry eye, irritation) 
but no additional signs (n = 12). They also unanimously agreed that they would NOT treat a patient with 0 to 2 collarettes 
and no symptoms (n = 12). For the converse, a patient with 0 to 2 collarettes with symptoms but with no additional signs, 
the DEPTH panel agreed that they would treat in those circumstances (n = 11).

When asked in a different way, the experts indicated that they would initiate treatment for DB in a patient that had at 
least 10 collarettes even in the absence of symptoms. (Median = 7; Range 1–9) They would also initiate treatment for DB 
in a patient with 0 to 2 collarettes per lid margin and who suffered from itching, lid erythema, and/or other signs or 
symptoms that may be attributed to Demodex (Median = 8; Range 2–9).

Clinical Findings
When asked the extent to which they agreed with the statement, “Complete eradication of mites is necessary when 
treating Demodex blepharitis”, the DEPTH panelists’ responses had a median of 3 (Range 1–8), indicating the experts felt 
that complete eradication of mites is not necessary. In another question, the experts agreed that collarettes or cylindrical 
dandruff are a clinical surrogate for mites, thus eliminating the need to clinically count mites and/or epilate lashes 
(Median = 9; Range 8–9).

While initially there was no consensus surrounding which patients should be evaluated for DB, following the 
background reading and discussion at the live meeting, panelists came to agreement that, as part of the routine slit- 
lamp exam performed on every patient, clinicians should check for evidence of Demodex in the form of collarettes as 
they examine the lids and lashes (Median = 9; Range 8–9). The DEPTH panelists also agreed that the most effective way 
to visualize collarettes is to have the patient look down during the slit-lamp exam and look for collarettes at the upper 
eyelash base (Median = 9; Range 3–9).

Successful Treatment
A number of questions centered around the definition of success and what determines a “successfully treated patient.” In 
a series of yes/no questions, panelists agreed unanimously that a DB-treated patient experiencing no itching would be 
a treatment success (n = 12). Similarly, nearly all of the experts felt that minimal to no lid erythema (n = 11) and 
improved or no symptoms (n = 11) would be considered a success. In terms of collarettes, 10 panelists agreed that 
a patient with 0 to 2 collarettes would be successfully treated, and 8 felt that a decrease in collarettes would define 
treatment success. The role of mites was unclear from this series of questions, with no consensus about treatment success 
when presented with differing scenarios (patients with no mites, no more than 1 mite per lash, or no more than 10 total 
mites).

Luo et al found that a reduction of 1 mite per lash could be considered a DB treatment success.37 When queried about 
this paper provided as part of the pre-meeting reading materials, however, the DEPTH panelists did not obtain consensus 
on this point (Median = 4; Range 1–8). Following discussion at the face-to-face meeting, the group did, however, reach 
consensus about the following statement in the final survey: “The primary goal of treatment for DB is the elimination/ 
significant decrease of collarettes, from which we extrapolate that mites would also be eliminated/significantly decreased, 
and from which we would expect other signs and symptoms to improve. In other words, collarettes may be the primary 
target of treatment and the way in which ‘treatment success’ is measured” (Median = 8, Range 7-9).

Cure
In the first questionnaire, an open-ended question was asked about whether or not DEPTH panelists felt that DB can be 
cured. Consensus was not reached, with 6 experts indicating that a cure is possible and 6 indicating that it is not. There 
was consensus, however, that, whether or not panelists felt DB can be cured, reinfestation or recurrence is likely (n = 10). 
Table 2 shows panelist responses when asked a series of true/false questions indicating under what circumstances they 
would consider a DB patient cured.

Demodex blepharitis cure was discussed at length during the live meeting. Some of the topics included: the definition 
of the word “cure”; how other medical specialties define “cure”; whether elimination of symptoms equates to a cure, or if 
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it requires elimination of the root cause of DB; and whether there is a difference between clinical trials and clinical 
practice when thinking about a cure. During the discussion, panelists came to agree that, although there was initially lack 
of consensus about whether DB can be cured, a cure is possible. The non-consensus centered around differing opinions 
about the duration of mite eradication they would consider a “cure.” Ultimately, however, the DEPTH panelists 
unanimously agreed with the statement: “Demodex blepharitis can be cured, but there is always the potential for 
recurrence or reinfestation” (n = 12).

Goals of Treatment
The DEPTH panelists came to consensus that the primary objective when treating DB is the elimination or significant 
decrease of collarettes (Median = 7; Range 4–9). Similarly, when asked, “True or false: The single most important goal of 
treatment for Demodex blepharitis is elimination/significant reduction in collarettes”, there was consensus that this 
statement is true (n = 9). On the other hand, there was also consensus that mite eradication should not be the goal of 
treatment (n = 9). While it may seem like clinicians would think that eradicating mites would be of paramount 
importance, discussion at the live meeting shed light on the seeming contradiction. In this discussion, the panelists 
clarified that although mite elimination is important, most clinicians treating DB are using collarettes, not mites, as the 
clinical marker for treatment success.

During the video conference, the panelists discussed the concept of collarettes serving as a surrogate for mites, and 
the elimination of one necessarily means the elimination of the other. Therefore, by eliminating or dramatically reducing 
collarettes, the mite burden is also eliminated or reduced. There was also discussion about being able to monitor the 
resolution of DB by looking for collarettes rather than needing to epilate lashes to look for mites. This discussion 
reinforced the suggestion for clinicians to perform routine slit-lamp evaluations, in which checking for the presence of 
collarettes should be an essential step.

The final survey helped quantify the content of the live meeting discussion. The DEPTH panelists concurred that 
when diagnosing and treating Demodex blepharitis, collarettes are a reasonable surrogate for mites, thereby eliminating 
the need to count mites and/or epilate lashes (Median = 9; Range 3–9). In another question, the group reached consensus 
about the statement, “The primary goal when treating DB is the elimination or significant decrease of collarettes, from 
which it can be extrapolated that mites would also be eliminated or decreased, leading to improvement in other signs and 
symptoms” (Median = 8; Range 7-9). In other words, collarettes, and therefore mites, are the primary target of treatment 
in clinical practice and the way by which clinicians can monitor patient response to therapy.

Barriers to Treatment
The panel of experts reached consensus that the biggest barrier to the treatment of DB is its underdiagnosis (Median = 9; 
Range 7–9). And while there was no consensus on any single barrier, other challenges to treatment included patient 
intolerance of interventions, limited efficacy of management strategies, recurrence of disease, non-compliance with 
prescribed treatment regimens, and cost.

Table 2 Clinical Findings That Could Indicate Demodex blepharitis Was Cured “A Cure 
for DB Would Require Resolution or Improvement of…”

Clinical Finding Proportion of Experts Answering True

Collarettes n = 12 (100%)

Patient signs (other than collarettes) n = 11 (91.67%)

Mite burden n = 10 (83.33%)

Patient symptoms n = 9 (75%)
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Educational Strategies
In one survey and again in the live meeting, the ways in which clinicians could educate patients about DB arose. Among 
possible educational analogies were: Demodex blepharitis is most like cancer that can be cured by going into remission 
but can return; most like head lice that can be cured, but reinfestation can occur; most like an infection that can be cured, 
but you can be reinfected; and most like allergies in which you can control symptoms but occasional “flare-ups” will 
always occur. While there was no consensus when these items were presented individually in a series of questions, 
a subsequent question brought the experts to consensus that Demodex blepharitis is similar to head lice in that it can be 
cured with treatment, but there is the potential for reinfestation. (Median = 8; Range 1–9) Areas of consensus across key 
scaled questions of all 3 surveys are summarized in Table 3.

Table 3 Key Areas of Consensus on Scaled Questions

Area of Consensus Median Score Range

Currently, one barrier to the treatment of Demodex blepharitis is the condition being 

underdiagnosed in the first place.

9 7–9

The most effective way to visualize collarettes during an exam is to have the patient look down 

during the slit-lamp exam.

9 3–9

In the future, when there is an FDA-approved treatment for DB, patients may be able to be 

successfully treated with medications alone, without need for mechanical intervention.

8.5 2–9

I would consider DB cured if the patient had ≤ 2 collarettes on any individual lash, minimal or no 

symptoms, and minimal or no signs.

8.5 1–9

The primary goal of treatment for DB is the elimination/significant decrease of collarettes, from 

which we extrapolate that mites would also be eliminated/significantly decreased, and from 

which we would expect other signs and symptoms to improve. In other words, collarettes may 
be the primary target of treatment and the way in which “treatment success” is measured.

8 7–9

The clinical trial endpoints delineated in the pre-reading Gonzalez-Salinas paper,36 defined “cure” 
for DB as collarette elimination (≤ 2 lashes with collarettes) and mite eradication (0 mites); this is 

a reasonable regulatory definition for cure.

8 5–9

Demodex blepharitis is best treated via a decision tree that takes both clinical signs and patient 

symptoms into account.

8 3–9

I would initiate treatment for Demodex blepharitis in a patient with 0 to 2 collarettes per lid 

margin but with itching, lid erythema, and other signs/symptoms that may be attributed to 

Demodex

8 2–9

The goal for treating Demodex blepharitis is to eliminate or reduce (≤ 2/lid) collarettes AND 

alleviate patient symptoms.

8 1–9

When considering crusting in the lashes, stickiness of the lid margins, mattering, “goopy” lashes, 

and other descriptions that might also be considered “discharge”, I agree that discharge is 
a common symptom in the DB patient population.

7 3–9

DB may be successfully treated with the use of drops or oral medications alone, without the 

need for mechanical intervention.

7 2–9

Complete eradication of mites is necessary when treating DB. 3* (ie, mites do NOT have to be 

completely eradicated)

1–8

Note: *Recall, median scores between 7 and 9 and between 1 and 3 indicated consensus achieved at the high and low ends of the scale, respectively.
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Discussion
Blepharitis can often be a non-remitting, chronic, progressive disease process that is difficult to stabilize using currently 
available management options. Based on findings in the literature, it is likely that a significant proportion of blepharitis 
has a Demodex infestation component.5–7,16,43 The available OTC treatment options provide temporary DB symptom 
relief at best, but none address the root cause and some are not well tolerated. In the prior study by the DEPTH panel, 
consensus was reached across a range of topics pertaining to DB including diagnosis, and this second Delphi process 
brings to light specific aspects of treatment and management.34

The Delphi method has been proven a successful way to achieve consensus, historically using written surveys and 
more recently incorporating electronic surveys, as were used in this process. Studies have shown that online surveys have 
similar validity to written questionnaires.31,44 As with the first Delphi procedure undertaken by this group, this second 
process utilized 3 rounds of surveys, a number consistent with reports in the literature as sufficient to reach 
consensus.19,34,45 The inclusion of the live meeting, as in the current process, has also been found beneficial in reaching 
consensus by allowing panelists to engage in discourse with peers.42

The focus for this second DEPTH Delphi panel was the treatment and management of DB in a clinical practice 
setting, and a number of topical areas were addressed. Consensus was achieved early about existing OTC management 
options. Panelists largely agreed that while tea tree oil and terpinen-4-ol-containing products are probably the most 
effective of the currently available OTC options, there are drawbacks to their use and limitations to their efficacy. While 
more work needs to be done to assess this, recent evidence suggests that even low concentrations of terpinen-4-ol can be 
toxic to meibomian gland epithelial cells in culture.46 Hirsch-Hoffman et al assessed several therapies in DB patients, 
including TTO ointment and TTO foam. At the end of 2 months, mean mite count from 10 epilated lashes was assessed. 
The TTO ointment and foam patients had 13.3 and 12.0 mites per 10 lashes, respectively. This was similar to the oral 
ivermectin group (12.8 mites per 10 lashes), better than the oral metronidazole group (22 mites per 10 lashes), and worse 
than the metronidazole ointment group (9.8 mites per 10 lashes).47 Ultimately, the study concluded that none of the 
options were effective in eradicating mites in DB patients.

Another aspect of current treatment modalities was the inclusion of mechanical intervention in the form of lid scrubs 
or microblepharoexfoliation. By the third survey, the experts agreed that with no approved treatments currently available, 
there is still a place for lid hygiene, but when an FDA-approved therapy becomes available, lid scrubs may no longer be 
a necessary part of management of DB. A recent meta-analysis of current DB treatments also suggests that pharmaco
logical interventions, including those which are TTO-derived, are more effective than non-pharmacological interventions; 
however, adverse reactions are more commonly observed in TTO-derived treatments.48

Panelists were asked about when they would initiate treatment in DB patients, and most of the questions centered 
around specific thresholds of collarettes in combination with signs and/or symptoms. Ultimately, this group of experts 
would treat patients with at least 10 collarettes, regardless of other signs or symptoms. If patients have 0 to 2 collarettes, 
DEPTH panelists would treat if patients also had symptoms. This demonstrates the importance of purposefully looking 
for collarettes on every patient and specifically considering a diagnosis of DB in patients who present with redness, 
itching, tearing, dry eye, and/or irritation along with the presence of collarettes.17,18

In the first Delphi process undertaken by the DEPTH panelists, consensus was reached that collarettes or cylindrical 
dandruff are pathognomonic for DB.34 The current treatment-focused Delphi method yielded additional consensus that 
collarettes are a surrogate for mites. This allows for a shift in thinking about how DB can be diagnosed based on clinical 
findings. With collarettes indicating the presence of mites, clinicians are able to move away from the practice of epilating 
lashes for light microscopy examination to detect mites and simply have patients look in downgaze during slit-lamp 
examination to assess for collarettes. Counting collarettes instead of mites is not only more comfortable for patients, but 
it is a more clinically efficient way to diagnose DB.

After diagnosis and treatment initiation, there must be a way to determine whether a therapy is working. The surveys 
contained several questions about characteristics or findings of a successfully treated DB patient. Ultimately, the DEPTH 
panelists agreed that collarettes are the key factor: if collarettes are significantly decreased or eliminated, there is high 
confidence that the mites that caused them are gone. With collarettes and mites eliminated, one would expect the 
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symptoms to improve accordingly. Therefore, treatment efficacy can be tracked by the resolution of collarettes and 
symptoms.

In a concept related to successful treatment, much of the discussion during the live meeting surrounded the definition 
of “cure.” One of the articles provided as pre-reading to the panelists prior to the video conference described the recent 
Phase 2a study of 0.25% lotilaner for the treatment of DB. In it, Gonzalez-Salinas et al report results from a study called 
Io in which patients were treated with lotilaner drops twice daily for 42 days. The outcome measures were collarette 
elimination (≤2 lashes with collarettes) and mite eradication (0 mites). Of the 18 subjects in the study, 72.2% experienced 
elimination of collarettes, and 77.8% achieved eradication of mites by day 42.36 These findings taken together – 
eradication of mites and elimination of collarettes – were defined as a clinical cure of Demodex blepharitis, with this 
being the first paper to report such findings.

These findings were consistent with prior pilot studies, Mars and Jupiter, in which patients were treated twice daily 
for 28 days.49,50 Because the life cycle of a mite is about 3 weeks, it was thought that lengthening the duration of 
treatment from 4 to 6 weeks, or 2 full mite life cycles, could improve outcomes.10,51,52 Thus, the Io study was completed, 
demonstrating that the longer duration of treatment did, indeed, improve outcomes from mite eradication rates of 66.7% 
in Jupiter and 57.1% in Mars. This 6-week treatment strategy was also utilized in the Saturn-1 study.

Saturn-1 was a phase 2b/3 randomized, controlled, double-masked trial in which 421 patients received either lotilaner 
ophthalmic solution 0.25% or vehicle twice daily for 6 weeks. The primary efficacy endpoint, assessed on day 43, was 
the proportion of patients reaching complete collarette cure (0 to 2 collarettes on the upper eyelid). Additional endpoints 
as well as safety were also assessed.53

Collarette cure at day forty-three was seen in 44% (n = 92 of 209) of patients treated with lotilaner compared to 7% (n 
= 14 of 204) of the vehicle-treated patients. Mites were eradicated in 68% (n = 142 of 209) of study patients compared to 
18% (n = 37 of 204) of vehicle patients. These comparisons were both statistically significant (P < 0.0001).50,53

Prior to the live meeting, the expert panel had not come to consensus on what characteristics would define 
a successfully treated patient or a cure. The DEPTH panelists had a robust discussion about cure vs control as well as 
other phrases such as “durable resolution”, “episodic cure”, “clinical resolution”, “temporary elimination”, “remission of 
disease”, and “clinically meaningful cure”. There was dialogue about whether a cure relates to resolution of symptoms or 
if the symptoms are more incidental and the true cure involves elimination of the root cause, in this case Demodex mites. 
The panelists also talked about what infectious disease specialists would consider a cure to be and how cure is defined in 
clinical trials for antibiotics and other anti-infectives.

Since the goal of the face-to-face meeting was not to gain additional consensus, the final survey had follow-up 
questions about the definition of cure, in part based on the discussion from the live meeting. The Gonzalez-Salinas paper 
defined “clinical cure” for DB as collarette elimination (<2 lashes with collarettes) and mite eradication (0 mites).36 The 
group came to consensus that they felt this definition is a reasonable definition for cure. Additionally, the DEPTH 
panelists came to consensus that DB is both a chronic and recurrent inflammatory condition of the eyelid caused by 
mites, and that the active infestation can be cured.

When looking critically at this study, some limitations emerge. The limited size of the DEPTH panel with 12 
clinicians means that the findings here may not translate to all clinicians in varying geographies, different practice 
settings, and diverse patient populations. Similarly, the findings from this particular expert panel may not be repeatable 
with other experts in ocular surface disease. The survey process itself has the potential to introduce bias; however, steps 
were taken to minimize this potential. For example, the questions were randomized when presented to the panelists, and 
consensus was predefined in both scaled and closed-ended questions.

Conclusion
The DEPTH panel convened a second time with the aim of achieving consensus around aspects of treatment and manage
ment of patients with Demodex blepharitis in a clinical setting. Demodex blepharitis is a common condition and currently, 
there is no single therapeutic strategy for its management. The panelists concurred that some blepharitis maintenance 
therapies may provide temporary symptom relief but likely do not address the root cause of the disease. In the future, with 
a well-tolerated FDA-approved therapy, the experts believe that mechanical intervention such as lid scrubs may no longer be 
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as necessary. The panel unanimously agreed that the key treatment goal for DB patients is the reduction or elimination of 
collarettes, with collarettes being a surrogate for Demodex mites. They also concurred that treatment success may be 
measured by the degree to which collarettes are eliminated or significantly decreased, indicating the elimination or decrease 
of Demodex mites. DEPTH panelists achieved consensus that, in order to assess patients for collarettes, a simple and 
effective technique that can easily be incorporated into the routine eye examination is as simple as having the patient look 
down during slit-lamp exam. Ultimately, the panel agreed, it is possible to cure Demodex blepharitis for some duration of 
time, although reinfestation is possible. The information from both phases of this Delphi panel can be used to increase 
awareness about Demodex blepharitis, leading to better care received by patients and better clinical outcomes.
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