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Purpose: To evaluate the prevalence of Demodex blepharitis by its pathognomonic sign, collarettes, in patients presenting for any
reason to eye care clinics in the United States.
Patients and Methods: In this retrospective study by 7 investigators at 6 eye care clinics, case records of consecutive patients who
underwent a slit-lamp examination, regardless of chief complaint, were reviewed for Demodex blepharitis, as identified by the presence
of collarettes. Patient characteristics, including age, gender, race, relevant ocular and systemic diagnoses, ocular medications, lid
hygiene practices and contact lens wear, were also recorded.
Results: Of 1032 patients (mean age: 60.2 ± 17.8 years), 57.7% had Demodex blepharitis. While the prevalence of Demodex
blepharitis in patients with dry eye disease (DED) (58.9%) and cataract (55.7%) was similar to the overall prevalence of Demodex
blepharitis, it was higher in patients with blepharitis (69.1%) and glaucoma (64.8%). Among patients with collarettes, 44.0% had never
been diagnosed with blepharitis. Among those on anti-inflammatory DED treatment, 60.0% had Demodex blepharitis. Demodex
blepharitis prevalence was significantly higher among those using topical tea tree oil versus those who were not (74.5% versus 56.7%
p = 0.014); prevalence was comparable among those using/not using lid wipes (56.9% versus 55.5%).
Conclusion: Demodex blepharitis, based on the pathognomonic finding of collarettes, is common and likely underdiagnosed among
patients seeking eye care. These collarettes are still found in patients using over-the-counter treatments for blepharitis. The present
study highlights the importance of screening patients for collarettes and Demodex blepharitis as part of every slit-lamp examination.
Keywords: prevalence of Demodex blepharitis, collarettes, cylindrical dandruff, Demodex mites, Demodex infestation, lid margin
disease

Introduction
Blepharitis is a common ocular disease that is characterized by inflammation of the eyelid margin, redness and ocular
irritation.1–5 It is typically diagnosed by an eye care professional; In a 2009 US survey, nearly one-third of the patients
seen by an ophthalmologist and approximately half of patients seen by an optometrist had signs of blepharitis.6 Among
other etiologies, blepharitis may be caused by an infestation of Demodex mites, the most common ectoparasite found in
humans.6,7 Despite the frequent association between Demodex infestation and blepharitis,8–11 it is often overlooked in
eye exams.12 In addition to lack of awareness, diagnosis may be limited by the lack of FDA-approved treatment options
and/or challenges in diagnosis. Historically, definitive diagnosis of Demodex infestation has typically been accomplished
by visualization of the mites during microscopic evaluation of epilated eyelashes.13 However, this technique is
impractical as it is uncomfortable for patients, time consuming for the clinician, and not available to practices that
lack access to light microscopy.

Clinical Ophthalmology 2022:16 1153–1164 1153
© 2022 Trattler et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical Ophthalmology Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 23 December 2021
Accepted: 9 March 2022
Published: 15 April 2022

C
lin

ic
al

 O
ph

th
al

m
ol

og
y 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0003-1390-2532
http://orcid.org/0000-0002-3453-3062
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
http://www.dovepress.com/permissions.php
https://www.dovepress.com


As Demodex mites have no method of internal digestion, they excrete proteases and lipases for external digestion of
the eyelid’s healthy epithelial cells and sebum (or meibum of the meibomian glands, which is a modified sebum).14

Additionally, since the mites do not have excretory organs, regurgitated undigested material, combined with the epithelial
cells, often pushes out of the follicle and accumulates around the base of the eyelashes to form collarettes, also referred to
as cylindrical dandruff (CD).13 Demodex mites are the only organisms to create the lash-cuffing collarettes, and the
deposits may include lipids, keratin, Demodex eggs and dead Demodex mites.14 Collarettes are a pathognomonic sign of
Demodex blepharitis.3,4,8,15–22 In a study of eyelashes with and without collarettes, 100% of the lashes with collarettes
were found to have Demodex mites.15 Additionally, when researchers in a recent study used PCR testing to identify mite
DNA, all eyes with CD were positive for Demodex.23

The prevalence of Demodex blepharitis in community populations (ie, general populations, not necessarily those
complaining of blepharitis symptoms) studied outside the US has been reported to range from 41% to 70%.23–29 There
is a need to better understand the prevalence of Demodex mite infestation in patients encountered in routine clinical
practice in the US. The purpose of this study was to evaluate the prevalence of Demodex blepharitis as confirmed by the
presence of collarettes in patients presenting to US eye care clinics for any reason, including but not limited to annual
examinations, contact lens exams, and medical eye exams for glaucoma, cataract evaluation, and dry eye dis-
ease (DED).

Materials and Methods
Six US optometry and ophthalmology clinics participated in this multicenter retrospective study: Advanced Eyecare in
Pismo Beach, CA; Center for Excellence in Eye Care, Miami, FL; Kentucky Eye Institute, Lexington, KY; Manhattan
Eye, New York City, NY; Virginia Eye Consultants, Norfolk, VA; and Visionary Eye Institute, Newport Beach, CA. Each
clinic enrolled consecutive patients who visited for any purpose over a three-week period. The study was conducted in
compliance with the study protocol and followed the tenets of the Declaration of Helsinki and its amendments. Salus
Independent Review Board (Austin, USA) approved the study with waiver of informed consent as the data were recorded
in patient charts as a part of routine clinical practice, and only de-identified patient data was analyzed.

Seven investigators at the 6 sites each reviewed case records for up to 180 consecutive patients who visited the eye
clinic and who underwent a slit lamp examination including examination of the upper lid lashes and lash margin as part
of routine practice protocols, regardless of chief complaint. Patients who had an active ocular infection (eg, acute
conjunctivitis) or lid structural abnormalities that could have interfered with assessment of collarettes were excluded.

Besides the presence or absence of collarettes, additional patient characteristics, including age, gender, race/ethnicity,
relevant ocular and systemic diagnoses, ocular medications, and lid hygiene practices, contact lens wear, and use of
artificial eyelashes/eyelash extensions were also recorded.

Outcome Measures
The primary outcome measure was the prevalence of Demodex blepharitis, as confirmed by the presence of collarettes, in
the overall dataset. The prevalence of Demodex blepharitis and its association with age, visit types, gender, and various
comorbidities (blepharitis, meibomian gland dysfunction, DED, cataract, glaucoma, rosacea, diabetes, hypertension) was
also evaluated. In addition, association with the use of concomitant medications or other home-based products (cyclos-
porine or lifitegrast for dry eye, prostaglandin analogues (PGA) for glaucoma, topical or oral steroids, oral medications,
lid hygiene wipes, tea tree oil), contact lens wear and artificial eyelashes/eyelash extensions use was also evaluated.

Statistical Analysis
Continuous data were described using descriptive statistics (mean and standard deviation) and categorical data were
described using the participant count and percentage in each category. The association between Demodex blepharitis and
patient characteristics or risk factors was assessed using logistic regression. Odds ratios (OR) with 95% confidence
intervals were reported. The independent t-test or its non-parametric counterpart, the Mann–Whitney U-test, was used as
appropriate to compare the means (scale data) between the two groups. A p value of <0.05 was considered statistically
significant.
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Results
Investigators in this retrospective study reviewed 1032 case records that met the inclusion criteria. The mean age was
60.2 ± 17.8 years (range: 6 to 95 years) with a higher proportion of participants being female (61.9%) than male (38.0%).
Table 1 presents the demographic details of the study participants. The prevalence of Demodex blepharitis in the overall
study population was 57.7% (n=595/1032) (Figure 1). The mean age of participants with and without Demodex
blepharitis was comparable (60.4±18.1 versus 60.0±17.5; p=0.568). While age was not a significant predictor of
Demodex blepharitis (OR 1.001; 95% confidence interval (CI): 0.994 to 1.008; p=0.728) (Figure 2), males had
a higher predisposition for Demodex blepharitis (62.9%) compared to females (54.5%) (OR: 1.414; 95% CI: 1.093 to
1.829; p=0.008).

The prevalence of Demodex blepharitis stratified by visit type is shown in Figure 3. The prevalence of Demodex
blepharitis among the top four visit types was 64.8% of those presenting for a comprehensive/annual examination, 59.9%
of those with cataract (whether preoperative workup or postoperative follow-up), 53.5% of those seen for a DED
evaluation, and 60.8% of those seen for a glaucoma visit.

In addition to overall prevalence and prevalence by age and visit type, specific patient characteristics that might have been
expected to influence the prevalence of Demodex blepharitis were also evaluated and OR for these characteristics were
calculated. The prevalence of Demodex blepharitis and OR in patients with various ocular and systemic comorbidities are
shown in Table 2. Patients diagnosed with blepharitis were more likely to have collarettes than those who were not (69.1%,
n=327/473 versus 47.6%, n=258/542; OR=2.465; p<0.001). Likewise, glaucoma patients had significantly higher risk of
havingDemodex blepharitis than non-glaucoma patients (64.8%, n=153/236 versus 55.6%, n=442/795; OR=1.472, p=0.012).
After controlling for age, the association between glaucoma and Demodex blepharitis was still significant.

The prevalence of Demodex blepharitis and OR in patients receiving concomitant medications or products are shown
in Table 3. There was no significant difference in the prevalence of Demodex blepharitis in participants who were using
anti-inflammatory DED medications, compared to those who were not (60.0%, n=135/225 versus 57.0%, n=460/807,
OR=1.132). The prevalence of Demodex blepharitis tended to be higher for patients on prostaglandin analogues versus
those who were not (67.8%, n=59/87 versus 57.7%, n= 506/877, OR=1.545). Demodex blepharitis prevalence was
significantly higher among those using topical tea tree oil versus those who were not (74.5%, n=38/51 versus 56.7%,
n=556/980; OR=2.229, p=0.014). However, Demodex blepharitis was similarly prevalent among those using versus not
using lid wipes (56.9%, n=58/102 versus 55.5%, n=456/822; OR=1.058).

Table 1 Demographic Characteristics

Characteristics Proportion in Overall Dataset

Age (Years) (Mean ± SD) 60.22 ± 17.82

Gender (N = 1030)* n (%)

Male 391 (38.0%)

Female 638 (61.9%)

Race/Ethnicity (N = 1011)ǂ n (%)

White 675 (66.8%)

Hispanic 107 (10.6%)

Asian 30 (3.0%)

African American 87 (8.6%)

American Indian/Native Hawaiian 9 (0.9%)

Others 103 (10.2%)

Notes: *Missing gender details for 2 patients; ǂMissing race/ethnicity details for 21 patients.
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The prevalence of Demodex blepharitis was lower among contact lens wearers compared to those not using contact
lenses; however, the difference was not statistically significant (50.6%, n= 44/87 versus 58.5%, n=501/856; OR=0.725)
(Table 3). Patients with Demodex blepharitis were less likely to wear contact lenses than those without Demodex
blepharitis (8.1%, n=44/545 versus 10.8%, n=43/398); this was also not statistically significant (Table 3).

The prevalence of Demodex blepharitis was comparable in patients diagnosed with DED whether they were receiving
prescription DED treatment (cyclosporine or lifitegrast) or not (62.0% vs 58.0%; p=0.356) (Figure 4). Patients with both
MGD and rosacea were more likely to have Demodex blepharitis (29/42, 69.0%) than those with MGD alone (89/162,
55.0%), although the difference was not statistically significant (p=0.099) (Figure 5). A lower percentage of patients
using contact lenses had collarettes with concomitant blepharitis and DED compared to those not using contact lenses
(15.0% vs 23.0%; p=0.070) (Figure 6).

Figure 2 Prevalence of Demodex blepharitis by age of patients.

Figure 1 Prevalence of Demodex blepharitis, as confirmed by the presence of collarettes, in the overall dataset.
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Discussion
The present study found the prevalence of Demodex blepharitis, as confirmed by the presence of collarettes, to be 57.7%
among all patients visiting eye care clinics. This study presents a large, geographically diverse data set representing
patients of all ages presenting to optometric and ophthalmology offices across the U.S for a wide variety of reasons. The
top four reasons for eye care visits were annual exam, cataracts, dry eye, and glaucoma. Together, these types of visits
accounted for ~77% of the overall dataset. These findings indicate a high prevalence of Demodex blepharitis regardless of
the chief complaint when visiting an eye care provider.

The prevalence rate identified in the present study (57.7%) corroborates the findings of many studies conducted
outside the US documenting prevalence between 41% and 70%23–29 and is consistent with the findings of a recent cross-
sectional study in the US, in which the prevalence of Demodex infestation was 55.3%.30

Collarettes are a pathognomonic sign of Demodex blepharitis. They can be readily identified at the slit lamp by
instructing patients to look down so that there is a clear view of the base of the upper lash margin.15,31 Incorporating this
simple visual observation examination into the slit lamp exam in routine clinical practice may facilitate more timely
diagnosis of Demodex blepharitis. The findings of this study may help quantify the prevalence of Demodex blepharitis in
real-life clinical practice. The close correlation between the prevalence rate in the present study, based on collarette
identification, and the prevalence rates reported in the literature based on mite counts suggests that collarettes may be
a reasonable substitute for epilation and mite counts for diagnostic purposes.

Contrary to popular expectation, age was not a significant predictor of Demodex blepharitis; however, the study
population was somewhat skewed toward an older age range; 75% of patients were over 50 years old. As such, the
precise association between age and Demodex blepharitis prevalence cannot be determined from this study. Further
prevalence studies with a more equally distributed age range are needed to better understand the relationship between age
and Demodex infestation. The present study, however, did show that it is not uncommon to find signs of Demodex
blepharitis in patients of all ages presenting for eye care visits.

Two-thirds of blepharitis patients in this study had collarettes, which is consistent with the literature reporting
concomitant Demodex infestation in 45% to 90% of blepharitis patients.9,10,21,30,32–37 Of note, 44% of the patients

Figure 3 Prevalence of Demodex blepharitis, by visit type. Orange horizontal bar indicates the overall prevalence.
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Table 2 Prevalence of Demodex Blepharitis, as Confirmed by the Presence of Collarettes, in Patients with Various Ocular or Systemic Comorbidities

Comorbidities Prevalence of Comorbidities
in Overall Dataset n/N (%)

Prevalence of Demodex Blepharitis n/N (%) Odds Ratio (95%
Confidence
Interval)

p-value Prevalence of Comorbidities n/N (%)

Patients with
Comorbidities

Patients without
Comorbidities

Patients with
Demodex
Blepharitis

Patients without
Demodex
Blepharitis

Blepharitis 473/1015 (46.6%) 327/473 (69.1%) 258/542 (47.6%) 2.465 (1.905 to 3.191) p <0.001 327/585 (55.9%) 146/430 (34.0%)

Dry eye 593/1015 (58.4%) 349/593 (58.9%) 236/422 (55.9%) 1.127 (0.876 to 1.451) p = 0.352 349/585 (59.7%) 244/430 (56.7%)

MGD 211/1012 (20.8%) 121/211 (57.3%) 460/801 (57.4%) 0.997 (0.733 to 1.354) p = 0.983 121/581 (20.8%) 90/431 (20.9%)

Cataract 440/1032 (42.6%) 245/440 (55.7%) 350/592 (59.1%) 0.869 (0.677 to 1.115) p = 0.269 245/595 (41.2%) 195/437 (44.6%)

Glaucoma 236/1031 (22.9%) 153/236 (64.8%) 442/795 (55.6%) 1.472 (1.089 to 1.990) p = 0.012 153/595 (25.7%) 83/436 (19.0%)

Rosacea 75/994 (7.5%) 45/75 (60.0%) 528/919 (57.5%) 1.111 (0.687 to 1.795) p = 0.668 45/573 (7.9%) 30/421 (7.1%)

Diabetes 144/988 (14.6%) 77/144 (53.5%) 497/844 (58.9%) 0.802 (0.563 to 1.144) p = 0.224 77/574 (13.4%) 67/414 (16.2%)

Hypertension 309/977 (31.6%) 164/309 (53.1%) 399/668 (59.7%) 0.763 (0.581 to 1.001) p = 0.050 164/563 (29.1%) 145/414 (35.0%)

Autoimmune

diseases

60/983 (6.1%) 30/60 (50.0%) 536/923 (58.1%) 0.722 (0.428 to 1.218) p = 0.222 30/566 (5.3%) 30/417 (7.2%)

Note: “N” excludes the number of patients for whom the data of presence/absence of comorbidities were not available.
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Table 3 Prevalence of Demodex Blepharitis in Patients Using Concomitant Medications, Products, Contact Lenses, or Artificial Eyelashes

Prevalence of Concomitant
Medication or Product Use in

Overall Dataset n/N (%)

Prevalence of Demodex Blepharitis n/N (%) Odds Ratio (95%
Confidence
Interval)

p-value Prevalence of Concomitant
Medication/Product n/N (%)

Patients with
Concomitant Med/

Product

Patients without
Concomitant Med/

Product

Patients with
Demodex

Blepharitis n/N

Patients without
Demodex

Blepharitis n/N

Dry eye

treatment

225/1032 (21.8%) 135/225 (60.0%) 460/807 (57.0%) 1.132 (0.837 to 1.529) p = 0.421 135/595 (22.7%) 90/437 (20.6%)

PGA for

glaucoma

87/964 (9.0%) 59/87 (67.8%) 506/877 (57.7%) 1.545 (0.966 to 2.470) p = 0.069 59/565 (10.4%) 28/399 (7.0%)

Topical steroid

drops

188/960 (19.6%) 94/188 (50.0%) 467/772 (60.5%) 0.653 (0.474 to 0.900) p = 0.009 94/561 (16.8%) 94/399 (23.6%)

Oral

tetracycline/
azithromycin/

ivermectin

23/1026 (2.2%) 14/23 (60.9%) 579/1003 (57.7%) 1.139 (0.488 to 2.656) p = 0.763 14/593 (2.4%) 9/433 (2.1%)

Oral steroids 11/1030 (1.1%) 8/11 (72.7%) 586/1019 (57.5%) 1.970 (0.520 to 7.470) p = 0.319 8/594 (1.3%) 3/436 (0.7%)

Tea tree oil 51/1031 (4.9%) 38/51 (74.5%) 556/980 (56.7%) 2.229 (1.173 to 4.237) p = 0.014 38/594 (6.4%) 15/437 (3.0%)

Other lid

hygiene

162/1031 (15.7%) 89/162 (54.9%) 506/869 (58.2%) 0.875 (0.624 to 1.226) p = 0.437 89/595 (15.0%) 73/436 (16.7%)

Use of lid wipes 102/924 (11.0%) 58/102 (56.9%) 456/822 (55.5%) 1.058 (0.698 to 1.603) p = 0.790 58/514 (11.3%) 44/410 (10.7%)

In-office lid

device

treatment

67/1030 (6.5%) 37/67 (55.2%) 557/963 (57.8%) 0.899 (0.546 to 1.480) p = 0.675 37/594 (6.2%) 30/436 (6.9%)

Contact lens

use

87/943 (9.2%) 44/87 (50.6%) 501/856 (58.5%) 0.725 (0.466 to 1.128) p = 0.154 44/545 (8.1%) 43/398 (10.8%)

Artificial

eyelash/eyelash
extension

19/818 (2.3%) 13/19 (68.4%) 485/799 (60.7%) 1.403 (0.528 to 3.729) p = 0.497 13/498 (2.6%) 6/320 (1.9%)

Note: “N” excludes the number of patients for whom the data of presence/absence of concomitant treatments were not available.
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with collarettes had not previously been diagnosed with blepharitis, suggesting considerable underdiagnosis of Demodex
blepharitis.

The prevalence of Demodex blepharitis in the overall dataset was similar to the prevalence of DED (58.4%; n=593/
1015), which indicates that Demodex blepharitis may be as common as DED. Almost 60% of the DED patients also had
Demodex blepharitis, suggesting significant overlap of these two co-morbid diseases. These findings suggest that
Demodex blepharitis may be a contributing or exacerbating factor to DED. Treatment for ocular surface disease may
be unsuccessful and frustrate both patients and clinicians if a major underlying cause, Demodex mite infestation, is not
addressed. Patients using lifitegrast and cyclosporine were just as likely to have collarettes as those not using these
topical immunomodulators (60.0% vs 57.0%), suggesting that these agents do not affect, and are unlikely to mitigate,

Figure 5 Prevalence of Demodex blepharitis in patients diagnosed with meibomian gland dysfunction (MGD), with or without concomitant rosacea.

Figure 4 Prevalence of Demodex blepharitis in patients diagnosed with dry eye disease (DED) who were receiving or not receiving prescription DED therapy.
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Demodex blepharitis. Effective medications to treat Demodex blepharitis may have the potential to provide better relief
for dry eye patients.

In the present study, more than half the patients presenting for cataract surgery had Demodex blepharitis (55.7%).
Clinical studies have found that more than 80% of patients presenting for cataract surgery have dry eye, and the majority
of patients (62.9%) had a rapid tear break-up time of 5 seconds or less.38,39 Failure to identify and treat dry eye and MGD
prior to performing preoperative testing for cataract surgery negatively impacts visual outcomes.40 It is also well known
that the signs and symptoms of ocular surface disease (OSD) worsen after cataract surgery.41 Demodex blepharitis is a lid
margin disease that is known to increase MMP-9, a marker of inflammation, and negatively affect tear break-up time,10,42

possibly affecting the ocular surface homeostasis and patient satisfaction following cataract surgery, particularly in
patients undergoing premium intraocular lens (IOL) implantation. Untreated Demodex blepharitis has been reported to
increase the risk of punctate keratitis, corneal melting, and postoperative infections (including endophthalmitis).41,43–45

Thus, in order to improve eyelid health and potentially reduce complications after cataract surgery, it is imperative to
screen for Demodex blepharitis and initiate treatment in advance of surgical intervention.

In the present study, almost two-thirds of the glaucoma patients had Demodex blepharitis. There is a known
association between topical therapy for glaucoma, particularly PGAs, and OSD.46–49 OSD-associated symptoms of
burning, itching, and irritation may contribute to poor glaucoma medication compliance and glaucoma progression.50,51

The high prevalence of Demodex blepharitis seen in glaucoma patients in this study suggests that glaucoma patients
should be screened for Demodex infestation to ensure that the disease is treated in a timely fashion so as to avoid
contributing to ocular symptoms that affect medication compliance.

It is believed that contact lens use may provide a more favorable environment for Demodex mites to proliferate; in fact,
contact lens wearers have been documented to harbor more Demodex mites than non-wearers.52 However, in the present
study, we found the opposite, with a lower rate of Demodex blepharitis in contact lens wearers compared to non-wearers.
Likewise, a higher percentage of patients with Demodex blepharitis were not using contact lenses compared to those who
were (10.8% vs 8.1%). While these results were not statistically significant, this corroborates the findings of a prior study
showing people who had discontinued contact lens use had significantly higher rate of Demodex infestation compared to
contact lens wearers.53 This prior study suggests thatDemodex blepharitis could be a significantly underdiagnosed contributor
to contact lens intolerance. As such, it is important to always look for collarettes and screen for Demodex blepharitis in

Figure 6 Percentage of patients with concomitant blepharitis, dry eye disease (DED) and presence of collarettes in contact lens wearers versus those who were not using
contact lenses.
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patients who wear contact lenses, especially those with contact lens intolerance. More research in current or former contact
lens wearers is needed to fully understand the relationship between contact lens wear and Demodex blepharitis.

Tea tree oil (TTO) lid hygiene products are sometimes used for managing Demodex blepharitis despite poor tolerance,
low efficacy and not being FDA-approved for this use. Participants using TTO products in the present study were a small
percentage of the total population (51/1031, 4.9%) and were more likely to have Demodex blepharitis than those not
using TTO (74.5% vs 56.7%; p=0.014). This finding may be interpreted in two ways. First, it is likely that Demodex
blepharitis was diagnosed in these patients and the use of TTO products was recommended to manage their disease;
consequently, a higher prevalence of collarettes was seen in these patients. Second, since previous studies using TTO
products have shown limited levels of success,3,4,7,13,54–56 it may also be that TTO was ineffective in managing Demodex
blepharitis, resulting in a continued high prevalence of collarettes among those using TTO products.

Despite the high prevalence of Demodex blepharitis, many clinicians do not routinely screen for it, particularly if the
patient is not complaining of symptoms. The reasons for this may be multi-factorial but may be due to the lack of an FDA-
approved prescription therapeutic, poor standardization and inconsistent levels of success with various over-the-counter
management options, the potential toxicity of TTO to meibomian epithelial cells,57 and/or the discomfort and side effects.
Although lash epilation and evaluation of mite density can be performed in Demodex blepharitis clinical trials, assessment of
the lid margin for collarettes, the pathognomonic sign of Demodex blepharitis, is a more practical approach to diagnosing
Demodex blepharitis in clinical practice, given that studies have previously demonstrated that 100% of patients with
collarettes have Demodex.15 Collarettes have a very specific waxy, often translucent, cuff or plug-like appearance stuck to
the base of the lash follicle that is easily identified by examining the upper lid margin and lash base while a patient looks
down at the slit lamp. Participating investigators in the present study found that evaluating the lashes for collarettes was
a straightforward, quick and comfortable method to confidently identify Demodex blepharitis patients.

This study is limited by its retrospective study design. A prospective study with patients equally distributed across all
age groups could help to better understand the prevalence of Demodex blepharitis and collarettes in different age groups.

Conclusion
Demodex blepharitis is as common as dry eye in patients presenting for routine visits to ophthalmology and optometry
practices. Of the four most common reasons for an eye care visit, we found that between 54% and 65% of patients
making those visits had collarettes, the pathognomonic sign of Demodex blepharitis. Demodex blepharitis was common
among people of all ages, race/ethnicity, and gender. Almost half the patients with collarettes had never been diagnosed
with blepharitis, indicating substantial underdiagnosis either due to misdiagnosis or missed diagnosis. As such, the
present study highlights the need to screen patients for collarettes and Demodex blepharitis in routine clinical practice.
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