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Abstract

Demodex mites are ectoparasites often found in the skin thought to be associated with the de-
velopment of some skin diseases. Demodex positivity may be affected by several factors. In order
to determine the relationship between Demodex infestation and rosacea disease (RD), Behget’s dis-
ease (BD) and various individual parameters such as gender, personal hygiene and skin type. A to-
tal of 238 individuals (61 with RD, 46 with BD, and 131 healthy subjects) were investigated for the
presence of Demodex folliculorum and D. brevis using the standardized skin surface biopsy tech-
nique and a questionnaire. The incidence of Demodex mites in RD patients was significantly higher
when compared to the control group (p=0.010 and p=0.001, respectively). However, there was no
difference between those with BD and the control group. There was a significant difference be-
tween ages of groups, skin types, use of moisturizer, and itching, without taking into account the
presence of Demodex among the disease groups (p<0.05). On the other hand, there was no signifi-
cant difference between disease groups in terms of data of gender, skin care, epilation, and face
washing. Our study reveals that the positivity rates of Demodex mites in rosacea patients were sig-
nificantly higher. Mean ages of groups, skin types, use of moisturizer, and the presence of itching

of the ear and face may be associated with higher density of Demodex mites.
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Introduction

Demodex folliculorum (D.f.) and Demodex brevis
(D.b.) are ectoparasites often found in the follicles of
facial skin. D.f. is usually found in the follicular infun-
dibulum and D.b. in the sebaceous ducts and mei-
bomian glands [1]. These mites are common commen-
sals of the pilosebaceous units of the face, scalp and
upper chest. Demodicosis (or “demodicidosis™) is the
term applied to cutaneous diseases caused by Demodex
mites. The parasite is found in large numbers on the
face and in other areas of the body where sebum forma-
tion is abundant, but the pathogenic role of D.f. mites
in human dermatopathology is still a matter of debate.
Dominating dermatologic concepts define infestation
as evidence of living D.f. mites at a density of five or
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more mites per square centimeter of skin surface (de-
modicidosis); these mites are usually considered to play a
pathogenic role when they multiply, and rarely penetrate the
dermis [2]. In infected humans who have no symptoms,
Demodex mite density was shown to be <5 parasites/cm’ of
skin [3]. The pathogenic mechanisms of transmission of
these mites are still unknown; however, human-to-human
transmission by close contact is assumed. Today, the medi-
cal importance of this phenomenon still draws discussion.
Mite density in healthy skin is age dependent, increases with
age, and reaches up to 100% in elderly people. In addition, it
is claimed that Demodex has been associated with the devel-
opment of rosacea, pityriasis folliculorum, perioral dermati-
tis, seborrheic dermatitis, pustular eruption, blepharitis, seb-
orrheic alopecia, and other skin lesions such as rosacea and
sebaceous adenoma [4-8].
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The pathophysiology of rosacea disease (RD) remains
unknown. A leading theory suggests a vascular basis;
however, clinical observations and histopathologic
studies suggest that inflammation of the pilosebaceous
follicle may be central to the pathogenesis of rosacea
[9]. According to evidence from biopsies of the skin
surface; individuals with RD have a higher density of
Demodex spp. Morever, Demodex spp. is considered to
be an important factor in the etiology of the dis-
ease.Increased blood flow in papillary dermal vessels
provides the possibility of invasion of the dermis, or
that the vessels act as a favorable habitat for Demodex
spp._In addition, it is considered that the parasites may
contribute to the development of rosacea lesions by
mechanically blocking the follicular gap, or by acting
as vectors to microorganisms.

Behget’s disease (BD) is a chronic, relapsing, multisyste-
mic, idiopathic, and inflammatory disease, with classical
symptoms consisting of oral aphthous ulcers, genital ul-
cers, and uveitis [10]. Vasculitis of arteries and veins is an
important feature of BD. BD is likely mediated by a com-
bination of genetics, infectious agents, immune dysregu-
lation, and inflammatory mediators, such as shock pro-
teins, oxidative stress, lipid peroxidation, and environ-
mental factors. Although the exact cause of BD is un-
known, researchers have focused on genetic predisposi-
tion, environmental factors, and infectious agents such as
bacteria or viruses. There is limited knowledge about
dermatological parasite infestation in patients with BD. A
growing number of case reports and epidemiological stud-
ies show that Demodexhas an aversion for skin lesions of
the face. Therefore, the infestation of Demodex_has been
recognized by many researchers as one of the important
causes of skin diseases, and has increasingly become a
public health concern [11, 12].

The aim of this study was to determine the relationship
between Demodex infestation and RD, BD and various
individual parameters.

Material and Methods

The ethics committee of Inonu University Faculty of Medi-
cine approved the study, and written informed consent was
obtained from all patients and controls. Patients diagnosed
with RD and BD at the Clinics of Department of Dermatol-
ogy, were recruited for this study between June 2012 and
July 2013 RD was diagnosed clinically and International
Behget’s Study Groups criteria were used for diagnosis of
BD. Control subjects were selected from healthy people who
did not have any skin diseases. The exclusion criteria for the
groups (RD, BD, and control groups) were as follows;
age<18 years, another dermatological disease on the face
(such as herpes infection, impetigo, perioral dermatitis, seb-
orrheic dermatitis, lupus erythematosus), pregnancy or lacta-
tion, systemic diseases (such as diabetes mellitus, malig-
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nancy), receiving phototherapy, radiotherapy or chemother-
apy, topical a caricidal usage, and use of oral or topical anti-
biotics in the previous month. Demographic data were col-
lected by preparing a questionnaire for patients and controls.
Information on age, gender, skin type (dry, oily, and mixed),
skin care, epilation, frequency of face washing, itching of the
face and ear data were collected (Table 1).

The presence of Demodex mites was determined by
standardized skin surface biopsy (SSSB) technique in
patients and control groups.In this method, clinical
samples were taken with cyanoacrylate containing glue.
Before taking samples, the selected skin regions (nose,
chin, left cheek, right cheek, and forehead) were
cleaned and dried to remove cream and lotions from the
skin where samples were taken. Sample sites were
cleaned with alcohol. A 1-cm’- circle was drawn on
one side of a slide with a glass pen, and 1 ml of adhe-
sive containing cyanoacrylate was applied to other
side. After one minute, the adhesive side of slide was
pressed onto the skin of the individuals. After prepar-
ing the slide by adding 1 ml Hoyer solution to the sam-
ple, the density of Demodex spp. was evaluated with
light microscopy technique using x40 and x100 zoom-
ing. The determination of five and more parasites/cm®
area was diagnosed as infestation.

Statistical analysis

The minimum, maximum and median values were used
for identification of quantitative data. Categorical data
were defined as the percentage of number and line.
Chi-square and Fisher’s exact chi-square tests were
used in comparison of categorical variables. The Mann-
Whitney U test was used for comparison of between
control groups and disease groups. A p-value less than
0.05 was considered as significant.

Results

There were 107 patients in total [61 with RD, 36 fe-
male (59.0%), 25 male (41.0%), mean age 44.66 =+
15.69 years, range 18—83; and 46 with BD, 21 female
(45.7%), 25 male (54.3%) mean age 38.02 + 12.02
years, range 21-80]. The control group consisted of
131 participants [62 (47.3%) female, 69 male (52.7%);
mean age 38.46 + 16.84 years, range 18-84]

Demodicidosis was found in 21 patients with RD (34.4%);
in six patients with BD (13.0%); and in 23 controls (17.6%).
D.f. was found to accompany D.b. in all detectedonly in the
right cheek area in the control group. The incidence of D.f.
and D.b. in RD patients was significantly higher than the
control group (p=0.010 and p=0.001, respectively); there
was no difference in the BD group in terms of D.f. and D.b
incidence (p=0.477 and p=1.00, respectively) (Table 2).
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Table 1. Questionnaire data and the incidence of Demodex spp. in patient and control groups

Behcet Group n (%) Rosacea Group n (%) Control Group n (%) p**
Presence of Demodex spp* Presence of Demodex spp* Presence of Demodex spp*
N(%) Yes[n(%)] No[n(%)] p* N(%) Yes[n(%)] No[n(%)] p* N(%) Yes[n(%)] No[n(%)] p*
Gender
Female 21(17.6) 2(9.5) 19(90.5) 0.673  36(30.3) 13(36.1) 23(63.9) 0.740 62(52.1)  12(19.4) 50(80.6) 0.608 0.259
Male 25(21.0) 4(16.0) 21(84.0) 25(21.0) 8(32.0) 17(68.0) 69(58.0)  11(15.9) 58(84.1)
Age
18-25 7(12.7) 0(0) 7(100) 0.010 9(16.4) 1(11.1) 8(88.9) 0.108 39(70.9)  4(10.3) 35(89.7) 0.264 0.001
26-35 14(24.1) 2(14.3) 12(85.7) 9(15.5) 3(33.3) 6(66.7) 35(60.3)  6(17.1) 29(82.9)
36-45 14(33.3) 2(14.3) 12(85.7) 15(35.7) 8(53.3) 7(46.7) 13(31.0)  1(7.7) 12(92.3)
46-55 9(21.4) 0(0) 9(100) 12(28.6) 6(50.0) 6(50.0) 21(50.0)  6(28.6) 15(71.4)
56-85 2(4.9) 2(100) 0(0) 16(39.0) 3(18.8) 13(81.3) 23(56.1)  6(26.1) 17(73.9)
Skin type
Oily 27(31.0) 4(66.7) 23(57.5) 0.708 19(21.8) 7(33.3) 12(30) 0.139 41(47.1)  4(17.4) 37(34.3) 0.166 0.007
Dry 13(13.0) 2(33.3) 11(27.5) 31(31.0) 13(61.9) 18(45) 56(56.0)  10(43.5) 46(42.6)
Mixt 6(11.8) 0(0) 6(15) 11(21.6) 1(4.8) 10(25) 34(66.7)  9(39.1) 25(23.1)
Skin care
Yes 6(28.6) 1(16.7) 5(83.3) 1.000 7(33.3) 2(28.6) 5(71.4) 1.000 8(38.1) 3(37.5) 5(62.5) 0.146 0.252
No 40(18.4) 5(12.5) 35(87.5) 54(24.9) 19(35.2) 35(64.8) 123(56.7)  20(16.3) 103(83.7)
Epilation
Yes 2(8.3) 0(0) 2(100) 1.000 5(20.8) 3(60.0) 2(40) 0.329 17(70.8)  4(23.5) 13(76.5) 0.499 0.210
44(20.6) 6(13.6) 38(86.4) 56(26.2) 18(32.1) 38(67.9) 114(53.3) 19(16.7) 95(83.3)
No
Face Washing
Once a day 8(19.0) 1(12.5) 7(87.5) 0.813 11(26.2) 1(9.1) 10(90.9) 0.165 23(54.8)  2(8.7) 21(91.3) 0.373 0.901
Twiceaday>  30(21.1) 3(10.0) 27(90.0) 36(25.4) 14(38.9) 22(61.1) 76(53.5)  16(21.1) 60(78.9)
No washing 8(14.8) 2(25.0) 6(75.0) 14(25.9) 6(42.9) 8(87.1) 32(59.3)  5(15.6) 27(84.4)
Moisturizing
Yes 11(12.8) 0(0) 11(100) 0.311 36(41.9) 11(30.6) 25(69.4) 0.445 39(45.3)  8(20.5) 31(79.5) 0.563 <0.001
No 35(23.0) 6(17.1) 29(82.9) 25(16.4) 10(40.0) 15(60.0) 92(60.5)  15(16.3) 77(83.7)
Itching of face
Yes 9(11.4) 0(0) 9(100) 0.327 42(53.2) 15(35.7) 27(64.3) 0.753 28(35.4)  6(21.4) 22(78.6) 0.579 <0.001
No 37(23.3) 6(16.2) 31(83.8) 19(11.9) 6(31.6) 13(68.4) 103(64.8) 17(16.5) 89(83.5)
Itching of ear
Yes 11(17.5) 0(0) 11(100) 0.311 25(39.7) 9(36.0) 16(64.0) 0.859 27(42.9)  4(14.8) 23(85.2) 0.783 0.011
No 35(20.0) 6(17.1) 29(82.9) 36(20.6) 12(33.3) 24(66.7) 104(59.4) 19(18.3) 85(81.7)

p*: Comparison of presence of demodex in each disease group; p**: Comparison of disease groups in terms of questionnaire data
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Table 2. Frequency of D.fand D.b (> 5/cm?) in standard random areas of the fae in patients with RD,

BD and control group

No. of RD(%b) p(1) No. of BD(%)  p(2) No. of Controls (%)
Region
Nose 18 (39.1) 3 (4.9) 0
Chin 8  (17.4) 2 (3.2) 0
Leftcheek 20 (43.5) 5 (8.1) 0
Right cheek 21 (45.7) 0.010 6 (9.8) 0.477 23 (17.6)
Forehead 13 (28.3) 1 (1.6) 0
Demodex spp.
Df 21 (34.4) 0.010 6 (13.0) 0.477 23 (17.6)
D.b 16  (26.2) <0.001 2 (4.3) 1.000 7 (5.3)
D.f:Demodex folliculorum, D.b:Demodex brevis, RD:Rosacea disease, BD: Behget’s disease,
p(1): Comparison of the control group with RD, p(2): Comparison of the control group with BD
Table 3. Demodex spp._counts in patients with RD, BD and controls (right cheek)
D.f.>5/cmn Right cheek D.f. density per cm? p value
(%) (meanz SD)
Patients 28(26.2) 6.3£11.55 0.001
BD 6(13.0) 2.96+8.27 0.132
RD 22(36.1) 8.87+13.0 0.001
Control 22(16.8) 1.71£3.99

RD: Rosacea disease, BD: Behget’s disease, D.f: Demodex folliculorum, D.b: Demodex brevis

Table 4. Comparison of the median D.f.density according to region between patients and controls

Region RD
median(min.—max.)

p(1)

BD p(2)

median(min.-max.)

Controls

Median (min.—max.)

Nose 0 (0-38) ; 0 (0-32) - 0 (0-0)
Chin 0 (0-35) - 0 (0-29) - 0 (0-0)
LeftCheek 0 (0-40) 0 (0-40) - 0 (0-0)
Right Cheek 0 (0-40) <0.001 0(0-38)  0.796 0 (0-15)
Forehead 0 (0-38) - 0(0-30) - 0 (0-0)

RD: Rosacea disease, p(1): Comparison of the control group with RD, BD: Behget’s disease, p(2): Comparison of the
control group with BD patients and control participants. Parasites were

As shown in Table 3, parasite density was mostly de-
tected in the right cheeks of RD patients. Mean D.f. den-
sity (in the right cheek) was 6.3 £11.55cm? (range 0-40)
in the patient group, and 1.71 +3.99cm’ (range 0-15) in
the control group (Table 3).

The p-value of just the right cheek was calculated to com-
pare BD and RD patients and those in the control group
(Table 4). There was no significant difference when com-
paring the presence of D.f. occurrence in the right cheeks
of the control group and BD patients, but there was a
significant difference in comparing the control group with
RD patients (p<0.001). While there was a significant
difference between age groups in terms of the presence of
Demodex in BD patients (p=0.001), there was no signifi-
cant difference in other parameters. There was a signifi-
cant difference between the ages of groups, skin types,
use of moisturizer, and itching without taking into ac-
count_the presence of Demodex, according to the disease
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groups (p<0.05). However, there was no significant dif-
ference between disease groups in terms of gender, skin
care, epilation, and face washing (Table 1).

There was no significant difference between gender, skin
type, skin care, epilation, face washing, use of moistur-
izer, and itching of the face and ear in terms of the pres-
ence of parasites between the BD and control groups.
However, there was a significant difference between
mean age of groups in terms of the presence of Demodex
spp. in BD patients (p=0.010). There was no significant
difference between gender, age, skin type, skin care, epi-
lation, face washing, moisturizing, and itching of the face
and ear in terms of the presence of Demodex spp. in RD
patients (Table 1).

There was a statistically significant difference between age,
skin type, use of moisturizer, and itching of face and ear
when comparing patient groups with questionnairedata,
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without taking into account the presence of Demodex
(p=0.001, 0.007, <0.001, <0.001, 0.011, respectively).
There was no significant difference in terms of gender, skin
care, epilation, and face washing (Table 1).

Discussion

Demodex folliculorum is a universal ectoparasite which is
believed to play a major etiopathogenic role in a variety
of skin diseases. Their role in human diseases is under
investigation, and a growing number of studies indicate
that they contribute to chronic inflammatory conditions of
the skin, such as rosacea, blepharitis, otitis externa, alope-
cia and folliculitis [13, 14]. Demodex infestation has been
investigated previously, particularly in rosacea. However,
there have been no study reported investigating the socio-
demographic characteristics of BD and RD in terms of
Demodex infestation.

Various techniques, including skin scraping, skin pres-
surization, cellophane tape method, SSSB, skin biopsy,
hair epilation, and comedo extraction, have been used to
detect Demodex mites. It has been suggested that the
SSSB technique defined by Marks and Dawber facilitates
the diagnosis by detection of the liquid amount in cm’ due
to the complete gathering of the follicle content with the
surface of the skin’s corneal layer where the D.f.’s are
located. Therefore, this has been our preferred research
technique [15].

Our results revealed that gender was not statistically cor-
related with Demodex infestation. This finding is in ac-
cordance with the conclusions of previous reports [16-
19]. In addition, we found that gender was not statistically
correlated with Demodexinfestation in patients with RD
and BD.

Studies have shown that Demodex infestation rates ele-
vated with age [20-22]. Only newborns are completely
free of the mites, and acquire them almost as soon as they
are picked up by their mothers and other family members.
In accordance with the other studies, we found statisti-
cally significant differences between age groups (18-25
and 56-85 years) and BD patients. We believe Demodex
spp. prevalence in the study population may have reached
the upper limit by aging, due to the fact that the skin of
elderly peoples is mature, and a great deal of follicular
and sebaceous gland cells can provide Demodex with
abundant nutrition. Demodex infestation could cause
hyperkeratosis and follicular orifices can be -easily
blocked. Therefore, large amounts of Demodex mites
would parasitize and reproduce in hair follicles.

According to the literature, the rate of Demodex infesta-
tion increases in patients with oily and mixed skin types
[16, 17, 22]. Similar results were obtained in our study.
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The possible underlying mechanism is that the sebaceous
glands in oily or mixed skin are more numerous and more
sophisticated, which could provide a suitable environment
for the growth of Demodex mites.

It was considered that bad hygieneand skin care may pro-
vide a suitable medium for parasite infestation. In our
study, it was found high percentage of positivity that
doesn’t make skin care in all patient groups. However,
there were no significant differences between them due to
the small sample size. Another explanation; washing the
face cleans the skin surface, but may not effectively
eliminate the Demodex mites in hair follicles and seba-
ceous glands.

Marufi et al. [23] found D.f. in the external ear skins of
the two patients who reported external ear itching. Ding et
al. [24] investigated the incidence of D.f. and D.b. in se-
cretions of the external ear canal, and found a positive
result in 11.58% of the slides. In another study, D.f. was
reported in the external ear skin of two patients who had
itching of the external ear canal, but the itching was at-
tributed to other causes [25]. Our study found a statisti-
cally significant difference between itching of the ear and
the presence of Demodex infection.

In the present study, we found no statistically significant
difference in both disease groups in terms of epilation and
incidence of Demodex infestation. We expected a lower
incidence of Demodex in patients who undergo_epilation
due to the removal of the follicle content that feeds the
Demodex; however, there was no significant difference.
We expected that a better hygiene regimen with increased
face washingto lessen the fat content on the face would
result in decreased Demodex infection. Our results showed
that the incidence rate of Demodex spp.decreased as face
washing increased; however, this cannot be confirmed due
to the small sample size, and to the numeric difference
between subjects who washed their faces one or more
times. We did not find any other studies where such habits
have been examined in the literature.

Rosacea is a chronic inflammatory relapsing disorder of the
facial skin characterized by transient or persistent erythema
and telangiectasia, and, frequently, papules and pustules.
This disease has been observed most frequently in patients
with pale skin and light eyes [26, 27]. Various factors have
been proposed for the pathogenesis of rosacea, although the
precise etiology is still unknown. A wide variety of theories
about the pathomechanism have been proposed. The possi-
ble etiologic factors are grouped into the following catego-
ries: vasculature, climatic changes, matrix degeneration,
chemicals and ingested agents, inflammation of the pilose-
baceous unit, and microbial organisms [28]. Recently, other
studies have pointed out that Demodex parasites are associ-
ated with the pathogenesis of RD. Histopathological ex-
amination of skin biopsies of RD patients often show a
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follicular-oriented inflammatory response, and Demodex
mites are frequently observed using the skin surface biopsy
technique which extracts mites from follicular canals
[29,30]. In addition, movement of the mites inside the
pores of the skin irritates the skin, and the skin responds to
irritation by producing more oil. In some people who have
RD, the combination of oil and Demodex infestation could
trigger a vicious cycle that keeps the skin sensitive to the
environmental triggers that cause RD.

Roihu et al.[31] found that the mite prevalence in their
study’sRD group (51%) was significantly higher than in
the rest of the study population (eczema 28% and lupus
discoides 31%). It has been reported that the prevalence
of Demodex mitesin patients with acne rosacea (38.6%)
was significantly higher than in patients with discoid
lupus erythematosus (21.3%) and actinic lichen planus
patients (10.6%) (p< 0.001)(38). Topical immunosuppres-
sion with steroid may be another cause of demodicosis. It
has been suggested that topical steroids can cause
rosacea-like lesions on previously healthy skin, or may
exaggerate symptoms of demodicosis [32, 33]. Abd-EI-Al
et al.[34] revealed the pathogenesis of D.f. in rosacea, and
found 28.6/cm” to be the highest density of mites detected
in a single patient’s cheek which was measured by using
the SSSB technique in 16 patient diagnosed with papu-
lopustular rosacea. Forton et al.[30] performed a standard-
ized skin-surface biopsy (1 cm®) of the cheeks of 49
rosacea patients. They found the density of Demodex was
significantly higher in patients with RD than in controls
(mean = 10.8/cm2; p < 0.001). In accordance with this
study, we found that the incidence of D.f. and D.b. in RD
patients was significantly higher when compared with the
control group. In our study, demodicidosis was found in
21 patients with RD (34.4%), and also that the parasite
density was mostly detected in the right cheeks of RD
patients (Mean density = 6.3 + 11.55cm?). Demodex
mites do not like to live in normal skin, and usually prefer
dry, or, more likely, oily skin. Moisturizing dry skin and
reducing the oiliness of oily skin may reduce the risk of
infestation and rosacea.

BD is a systemic inflammatory disease which presents with
recurrent oral aphtha, cutaneous manifestations, uveitis,
and genital ulcer. The etiology of BD remains unknown.
However, environmental factors may trigger the disease, as
well as infectious agents, bacteria or viruses, and genetic
predisposition [34]. There are limited studies investigating
the relationship between BD and Demodex parasites in the
literature. Emre S et al.[35] investigated D.folliculorum
prevalence among 40 patients with BD in cheek and eye-
lashes samples taken using the SSSB technique. They
found 7.5% positivity for BD in cheek skin samples, and
10% for control group patients (p<0.05). However, they
reported that D.f. prevalence was significantly different
between eyelash samples (65%) for BD patients who took
several combinations of medications and the control group

554

Durmaz/Yula/Kaya/Gokmen/Kilinc/Atambay/Ekiz/bag/Pektas

(10%).Immunosuppression may stimulate the pathomecha-
nism in the clinical manifestation of demodicosis, particu-
larly following corticosteroid use or chemotherapy, or due
to diseases of an immunocompromised nature, such as
AIDS or malignancy. On the other hand we found_no sig-
nificant difference when comparing the presence of D.f. in
the right cheeks of the control group and BD patients.

Conclusion

Our study demonstrates that the positivity rates of De-
modex mites in rosacea patients were significantly higher
compared to the control group. However there was no
difference between BD and control groups. Age group,
skin type, use of moisturizer, and presence of itching of
the ear and face may be associated with a higher density
of Demodex mites. This parasite should be kept in mind
under similar clinical conditions to manage the specific
symptoms which manifest.
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