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Purpose: To evaluate the impact of Demodex blepharitis on patients’ daily activities and quality of life.

Patients and Methods: In this multicenter, observational, prospective, IRB-approved study, 311 Demodex blepharitis patients aged
>18 years were included. Demodex blepharitis was diagnosed based on the presence of >1.0 mite per lash (upper and lower eyelids
combined), >10 collarettes on the upper lashes, and at least mild lid margin erythema of the upper eyelid in at least one eye. All
patients were asked to complete a questionnaire about their symptoms, daily activities, quality of life, and management approaches,
and descriptive statistics were used to analyze the responses.

Results: More than half the patients had been experiencing symptoms of blepharitis for >4 years. The three most frequent and
bothersome symptoms experienced by patients were dry eyes, itchiness, and irritation. Nearly half the patients (47%) responded that
they were conscious of their eyes all day, and 23% said that they were constantly worrying about their eyes. Other activities that were
negatively affected included difficulty driving at night (47%), additional time needed for daily hygiene routine (30%), and difficulty in
wearing eye make-up (in 34% of females). While all subjects had objective signs of Demodex blepharitis confirmed by an eye care
provider, 58% said they had never previously been diagnosed with blepharitis. The most commonly used management approaches for
Demodex blepharitis were artificial tears (47%), warm compresses (32%), and lid wipes (14%).

Conclusion: Demodex blepharitis has a significant negative impact on daily activities and the mental and physical well-being of
afflicted patients.
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Introduction

Demodex blepharitis is a condition that is commonly encountered in eye care practices." A high prevalence of Demodex
blepharitis, ranging from 41% to 70%, has been reported worldwide.”” Two recent US studies have reported Demodex
infestation rates of 55% and 58% based on the detection of mites following lash epilation or presence of collarettes
(cylindrical dandruff), respectively, among patients presenting for eye examinations for varying reasons.®’ Since
approximately 45 million US patients visit eye care professionals annually; it is estimated that 25 million Americans
may have Demodex blepharitis.'*!!

Despite the high prevalence of Demodex blepharitis, patients with the condition may go undiagnosed or misdiagnosed
for years. This may be due to the substantial overlap of symptoms with dry eye disease (DED) and other ocular surface or
lid margin disorders, as well as a general lack of awareness among eye care professionals to actively look for collarettes
(waxy, translucent, solidified excretions that form a cylindrical collar around the base of the eyelash follicle), the
pathognomonic sign of Demodex blepharitis.”'*'* These can be readily identified by asking patients to look down
during a standard slit-lamp examination.'>'> Even when Demodex blepharitis is diagnosed, inconsistent and typically
suboptimal efficacy with over-the-counter and other management options and the absence of an FDA-approved
prescription therapeutic disincentivizes treatment. When the underlying cause goes untreated, the immune-mediated
inflammatory processes associated with chronic Demodex blepharitis are detrimental to the eyelid and ocular surface
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health, presenting as itchy, irritated, and dry eyes, fluctuating and blurred vision, lid and lash abnormalities, ocular
surface inflammation, noticeable eye and eyelid erythema, and contact lens intolerance and reduced wear time.'> **
We hypothesized that the persistent burden of blepharitis symptoms may also worsen and negatively affect patients’
quality of life and may have an impact on health care system resource utilization. To our knowledge, the burden of
Demodex blepharitis on afflicted patients has not been well characterized. In the present study, a large dataset of patients
with confirmed Demodex blepharitis was analyzed to better understand the impact of the disease on daily activities and

quality of life.

Materials and Methods

In this multicenter, observational, prospective study, adult Demodex blepharitis patients from eight US ophthalmic and
optometric centers (Appendix A) were examined clinically and asked questions about their symptoms, daily activities,
quality of life and management approaches. The study was conducted in compliance with the study protocol and
followed the tenets of the Declaration of Helsinki and its amendments. Institutional review board (IRB) approval was
secured for all sites from Alpha Independent Review Board (San Clemente, CA) and all patients provided written
informed consent using the IRB-approved informed consent forms.

Demodex blepharitis was diagnosed based on the presence of all of the following signs of Demodex blepharitis in at
least one eye: (1) >1.0 mite per lash (upper and lower eyelids combined); (2) >10 collarettes on the upper lashes and (3)
at least mild lid margin erythema of the upper eyelid. Mite density was assessed by selecting and removing two or more
lashes from each of the upper and lower eyelids, one lash from each medial and lateral half of each lid, using fine forceps.
If present, lashes with collarettes were targeted for epilation. Targeted lashes were gently rotated using the Mastrota
technique and then extracted.”*** The lashes from each lid were separately placed in artificial tear drops on four
respective separate glass slides with cover slips and examined under microscopy. The number of Demodex mites
observed and the number of lashes epilated were recorded and mite density was calculated as the number of mites per
lash. Collarettes were graded for each eyelid using a previously described grading scale.”® Lid margin erythema was
graded on a scale from 0 to 3 as previously described.”> All investigators were trained to perform epilation and grading
consistently (See Appendix B).

Patients using artificial eyelashes within the previous week, those with lid structural abnormalities (eg, ectropion,
entropion, etc.), acute ocular infection of active ocular inflammation other than blepharitis, severe dry eye, uncontrolled
systemic disease, visual acuity worse than 0.7 logMAR in either eye; those who were pregnant, lactating, or planning
pregnancy; those currently involved in an investigational drug or device study; and those with any other condition the
investigator felt would confound results, put the patient at risk, or interfere with participation were excluded from the
study.

Three hundred and eleven patients met the eligibility criteria and were recruited into the study. All 311 patients with
confirmed Demodex blepharitis were asked to complete a blepharitis questionnaire based in part on the validated BLISS
questionnaire.*®

Continuous data were described using descriptive statistics (mean, standard deviation, and range, as applicable). For
categorical data, the results have been represented as counts and percentages. Key results were presented graphically.

Results

The mean (+SD) age of the patients in the study was 68 (+13) years (median: 71 years; range: 23 to 92 years) with
females accounting for a higher proportion (62.4%) of participants (N = 311) than males (37.6%). Demographic
characteristics are shown in Table 1.

The analysis of questionnaire responses revealed that three-fourths of patients (N = 306) had been experiencing
symptoms of blepharitis for >2 years and 51% for >4 years (Figure 1). “Dry eyes”, “eyes that itch”, and “irritated eyes”
were ranked by patients as the three most bothersome symptoms over the previous month (Figure 2). When analyzed by
frequency, the same three symptoms were experienced “frequently” or “all of the time” by 64%, 50%, and 44% of

patients (N = 301), respectively (Figure 3).
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Table | Demographic Characteristics of Patients Included in the

Study (N=311)
Characteristics N %
Gender
Male 117 37.6%
Female 194 62.4%
Age groups
<35 years 9 2.9%
3549 years 16 5.1%
5064 years 88 28.3%
65-79 years 142 45.7%
280 years 56 18.0%
Race
White 283 91.0%
Native Hawaiian or Other Pacific Islander | 0.3%
Black or African American 22 7.1%
Asian 4 1.3%
Unknown | 0.3%

Patients were also asked how blepharitis affected their daily life (Figure 4). Overall, Demodex blepharitis negatively
affected 80% of patients (N = 296) on psychosocial metrics. Forty-seven percent of patients (N = 296) responded that
they were conscious of their eyes all day and 23% said that they were constantly worrying about their eyes. Six percent
of patients (N = 296) felt that the blepharitis symptoms affected their mental state. Nearly half (47%) of patients (N =
296) reported difficulty driving at night and 30% needed additional time for their daily hygiene routine. Demodex
blepharitis also affected respondents’ appearance, with 23% of patients (N = 296) saying it gave their eyes or eyelids
a negative appearance to others. Among women (N = 185), 34% had difficulty in wearing eye make-up and 5% reported
experiencing discomfort with artificial lashes or reducing artificial lash wear.

One-third (33%) of patients (N = 68) said they had visited a doctor for blepharitis >2 times, including 18% who went
to the doctor >4 times (Figure 5). When asked about the specialty of the health care provider patients initially saw for
their blepharitis signs or symptoms, of the total 301 patients, 61% responded had consulted an ophthalmologist, 28% an
optometrist and 11% a primary care physician. While all subjects (N = 303) had objective signs of Demodex blepharitis
confirmed by an eye care provider during the study, 58% said they had never previously been diagnosed with blepharitis.

N =306
6+ years ago 0-1 year ago
32% 25%
4-5 years ago 2-3 years ago
19% 24%
Figure | Time in years since the first diagnosis of Demodex Blepharitis.
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Figure 2 Most bothersome symptoms over the last month as ranked by patients.
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Figure 3 The frequency of symptoms over the last month as reported by patients.
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Figure 4 Impact of blepharitis on the quality of life.

When asked if they had been previously diagnosed with other lid margin or ocular surface conditions, 81% of patients
(N = 239) said they had been diagnosed with DED, 3% with rosacea, and 16% with both DED and rosacea.
Eighty-one percent of patients (N = 300) said they had attempted various management approaches for their Demodex

blepharitis, currently or in the past. The most common approaches currently in use were artificial tears, warm compresses,
and lid wipes (Figure 6). Among those who attempted some form of management approach and discontinued (N = 145), 43%
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Figure 5 Number of visits ever made to a doctor for Demodex blepharitis.
N=300
Tea Tree OiIOth
Oral antibiotic 2% er
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Figure 6 Management approaches currently being used for Demodex blepharitis as reported by patients.

had discontinued due to side effects, tolerability, or lack of effectiveness. Patients were also asked if they had undergone any
in-office device procedure for their condition; only a small minority (3%) of patients (N = 297) had done so.

Discussion
Demodex blepharitis is a highly prevalent lid margin disease; still, it is often overlooked or misdiagnosed and, as a result,
patients may struggle with the condition for years. Until now, the symptom burden and psychosocial impact of Demodex
blepharitis has not been well characterized. The present study is to the authors’ knowledge the first multicenter observational
study to evaluate the burden of clinical manifestations of Demodex blepharitis along with the psychosocial impact of the
condition in adult patients. Patients with a confirmed diagnosis of Demodex blepharitis were asked questions about ocular
symptoms, prior diagnoses, success with over-the-counter and other management options, comorbidities, and daily activities.
The analysis of the questionnaire responses shows that Demodex blepharitis is associated with considerable symptomatic and
psychosocial burden, negatively affecting daily life in the vast majority of patients with the disease.

The symptoms of Demodex blepharitis seem to impair daily activities and to be long-lasting. As with other lid margin
and ocular surface diseases, dryness was the most common symptom reported and one of the most bothersome, as well.
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Itch has been identified by other authors as a symptom characteristic of Demodex blepharitis.?” > In our study, 50% of
patients reported that their eyes itched frequently or all of the time and 55% identified itching as one of the top three most
bothersome symptoms, indicating that even those who had occasional itching found it quite bothersome. Ocular irritation,
awareness of the eyes and foreign body sensation were also common.

Frequent and bothersome symptoms may affect visual concentration, disrupting productivity and affecting visually
demanding tasks such as night driving. Nearly half the patients in the present study reported difficulty driving at night.
Degradation of optical quality related to DED has previously been associated with visual impairments during driving;*'
as such, blurred vision (reported by 27% of patients in the present study) may also have contributed to difficulties in night
driving.

Untreated chronic disease may have substantial financial implications for affected patients and for the health care
system, particularly because many patients experience blepharitis symptoms over long periods of time.*> More than half
the patients in the present study (51%) responded that they had been experiencing symptoms of Demodex blepharitis for
>4 years and 32% for >6 years. Many patients had visited a doctor multiple times in hopes of addressing their blepharitis
symptoms, including some who had scheduled as many as 6 visits related to blepharitis. Multiple visits increase cost to
individuals and health care systems and may increase patient frustration with their health care or health care provider if
their chief complaint is not addressed accurately and effectively. Although 81% of patients had previously received or
were currently using some kind of Demodex blepharitis management for their symptoms, the vast majority of these
options were only supportive such as artificial tears, lid wipes and warm compresses. No FDA-approved prescription
treatments are yet available. In some cases (5%), antibiotic or anti-inflammatory agents were prescribed. A small
percentage of patients (2%) received OTC remedies containing tea tree oil, an ingredient that has been shown to cause
ocular irritation.** > Among those who attempted and discontinued some form of Demodex management approach, 43%
of patients discontinued the recommended management approach due to tolerability, lack of efficacy, or other issues.

The present study also explored the psychosocial impact and appearance-related concerns of patients with Demodex
blepharitis. Overall, Demodex blepharitis negatively impacted 80% of patients on psychosocial metrics, including
contributing to a negative appearance to others, causing worry and even an altered mental state. Pro-inflammatory
cytokines reportedly cross the blood-brain barrier and can induce psychosocial and behavioral changes.>®>” A previous
study reported that patients with blepharitis have a 67% higher risk of anxiety and 52% higher risk of depression
compared to those without blepharitis.'” Anxiety related to ocular symptoms or appearance may also burden the
healthcare system, affect work performance and social activities. Contact lens use has reportedly been associated with
higher self-esteem and enhanced personality of the wearer making them socially more interactive.*®*° Therefore,
reduced contact lens wear due to discomfort, reported by 8% of patients in the present study, may also contribute to
low psychological well-being in Demodex blepharitis patients.

There are several publications describing the impact of DED on socioeconomic costs and quality of life. The available
literature suggests that DED carries high socioeconomic costs as a result of both direct medical costs (health care visits
and prescribed/over-the-counter drugs) and indirect costs (from impaired productivity or work absenteeism).***! In the
US, the annual burden of DED on the health care system has been estimated to be $3.84 billion. Lost work days and
reduced productivity add another $55.4 billion in indirect costs.** Since Demodex blepharitis is as common as DED and
there is substantial overlap of symptoms and clinical presentation with DED,’ Demodex blepharitis is also expected to
have a similar socioeconomic impact.'”> Although the economic burden of Demodex blepharitis was not evaluated, the
findings related to multiple visits to eye care professionals and myriad treatments used, even if ineffective, suggest
considerable direct costs. Future studies are needed to better understand the economic burden due to direct and indirect
costs associated with Demodex blepharitis.

Despite half the patients in the study having experienced symptoms for more than 4 years and all having objective
signs of Demodex blepharitis, the majority (58%) had not previously been diagnosed with blepharitis. Collarettes, the
pathognomonic sign of Demodex blepharitis, can be easily identified by examining the upper lid margin and lash base
when a patient looks down during a slit lamp examination. Widespread education is needed to ensure eye care providers
check for collarettes at every eye examination as a simple and fast way of diagnosing Demodex blepharitis without
adding chair time.
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A limitation of this study is the overlapping nature of symptoms of Demodex blepharitis and DED. Future studies are
needed to determine the psychosocial impact of each condition and better elucidate their separate effects on symptoms.

Conclusion

This study is limited by its observational nature and the fact that it relies on patient recollection of symptoms, attempted
therapies, doctor visits, and prior diagnoses. However, it confirms that patients with Demodex blepharitis frequently
experience and are bothered by ocular symptoms. These patients allocate time and resources to health care appointments
and approaches that often do not resolve their symptoms, contributing to individual and health care system costs.
Additionally, patients with Demodex blepharitis perceive significant negative effects on their daily activities, mental and
physical well-being. Treatments that safely and effectively treat Demodex blepharitis and are simple to use are needed to
relieve the symptom burden and reduce psychosocial effects of Demodex blepharitis.
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