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Abstract

Background: Demodex spp., a cosmopolitan mite, can exist as a commensal or parasitic organism. This study aimed to
investigate the prevalence of Demodex spp. infestation in patients with common skin diseases and explore the potential
association between demodicosis and these conditions in Urmia, northwest Iran

Methods: A total of 246 patients attending the Skin Polyclinic of Iranian Urmia Taleghani Hospital were enrolled in the
study. Samples were taken from the nose wings, cheeks, and forehead regions of the face area of the persons using the
standard superficial skin biopsy method.

Results: Demodicosis was detected in 43 (16.3%) patients, with 42 cases attributed to D. folliculorum and 1 case to D.
brevis infestation. The highest positivity was found in the 31-50 (21.4%) and 51-72 (22.2%) age groups. In the rela-
tionship between demodicosis and skin diseases, Demodex spp. was found in 13 (32.5%) of 40 patients who had skin
disease; 6 of these patients with rosacea (42.9%) and 7 with eczema (29.2%). Mite infestation was found in 6 (37.5%)
of 16 patients who had hemodialysis due to renal insufficiency. Furthermore, 46.7% of positive patients reported using
common goods. The prevalence of demodicosis was similar among patients residing in villages (17.2%) and cities (17.6%).
Conclusion: This study sheds light on the potential association between Demodex infestation and common skin diseas-
es such as rosacea and eczema in Urmia, Iran. Therefore, there is a pressing need to augment research endeavors on de-
modicosis.
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Introduction

Demodex spp. (Acariformes: Prostigmata, mating occurs and the eggs lay on the hair
Demodicidae) are persistent ectoparasites in follicles or sebaceous glands. Three pairs of
the Acarina group, primarily found in the face footed larvae hatch and become adults after
of people, especially on the forehead, nose, two nymph stages. Mites have a short life
cheek, and chin areas. Two species infect hu- span of 14-18 days and spend their entire life
mans. Demodex folliculorum lives in groups on the host. They are seen worldwide and in
and settles in the infundibulum section of the every race, but the prevalence of infestation
hair follicle; Demodex brevis is more abbrevi- increases with advancing age (2—4). In differ-
ated and settles in the bottom of the sebaceous ent study groups, the infestation rate generally
glands. Both of them feed oil for nutrition and varies between 17% and 72% in healthy peo-
survival. In addition, D. folliculorum is found ple and reaches up to 100% in elderly people
in the eyebrows, eyelashes, and meibomian (9). In Iran, Demodex mites were found in
glands and may cause blepharitis (1, 2). De- 55% of university students (18) and 20%
modex species go through different stages in among a young group (20).
their life cycle. After approximately half a day The mite is transmitted through the use of
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common goods, close contact, and not paying
attention to hygiene conditions. It becomes
pathogenic with increasing numbers. It is ar-
gued that this mite lives commensally without
any pathology but becomes a pathogen due to
reasons such as frequent use of cosmetic prod-
ucts on the skin, not cleaning the face well, in-
creased sebum secretion especially with sweat-
ing in hot weather and using steroids. Demo-
dex sp. can cause abscess formation by creat-
ing a suitable area for the reproduction of bac-
teria, strong skin reactions, and obvious pig-
mentation. In addition, these mites have been
reported to play an important role in the etiol-
ogy and pathogenicity of dermatoses such as
acne vulgaris, rosacea, eczema, perioral and
seborrheic dermatitis, folliculitis, and blepha-
ritis. However, the severity of the pathology
varies depending on the age factor and the
state of the immune system (2, 8).

In the clinical diagnosis of demodicosis,
cellophane tape, skin scraping, and punch bi-
opsy methods as well as noninvasive stand-
ardized skin surface biopsy (SSSB) are used.
In samples prepared using cellophane tape and
skin scraping, it is possible to detect only mites
that move freely on the surface. However, since
mites are generally found in the lower part of
the hair follicles, the SSSB method, which ex-
amines the corneum layer of the skin and the
follicle content together, is often preferred (1,
2, 8).

This study aimed to investigate the fre-
quency of demodicosis, whose importance is
increasing, by taking into account the charac-
teristics and socio—economic status of patients
applying to the Dermatology Clinic in Urmia,
Iran. In addition, it was targeted to reveal the
relationship between demodicosis and skin dis-
eases, to raise awareness of the community in
dealing with this mite, and to increase the ap-
plication of tests that are cost—effective in di-
agnosis.

Materials and Methods

The study was conducted on 246 patients,
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of whom 118 (48%) were females and 128
(52%) were males, who were applied to the
Dermatology Polyclinic of Taleghani Training
Research Hospital in Urmia City of Iran be-
tween January and August 2017. Patients aged
between 9 and 72 years were divided into four
groups: 9-17 years, 18-30 years, 31-50 years
and 50-72. There were 45, 122, 70, and nine
individuals in these groups, respectively.

Four separate preparations were prepared
from samples taken from the nose wings, chin,
cheek, and forehead regions of the patients us-
ing the SSSB method.

To receive a sample, a drop of cyanoacry-
late adhesive was dropped on the slide and the
slide was attached to the specimen face area.
After waiting for about a minute, the slide
was carefully pulled out, a drop of Hoyer so-
lution was added to the slide before drying,
and the coverslip was closed (2). The prepa-
rations were then examined in a light micro-
scope with magnifications of 100 and 400.
When the samples were evaluated, if five or
more mites were observed in one cm? area,
the patient was considered positive.

Information about the age, gender, marital
status, place of residence (city or village), ed-
ucational status, profession, use of common
goods, and whether there were skin diseases
or any diseases were recorded.

Descriptive statistics of continuous varia-
bles in our investigation are articulated through
the utilization of mean, standard deviation, min-
imum, and maximum values. In contrast, cate-
gorical variables are expressed as numerical
and proportional values. The determination of
the relationship between demodicosis and cat-
egorical variables was conducted through the
implementation of the Chi—square test. The sta-
tistical significance was established at a 5%
level of significance for calculations, with the
aid of SPSS (IBM SPSS for Windows, ver.23)

Results

Considering the demographic characteris-
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tics of the patients, 99 were married and 147
were single; 58 of them lived in the village
and 188 lived in the city. Individuals' educa-
tion levels were as follows; 15 people were
illiterate (never studied), 80 people were edu-
cated in primary and secondary school, 73
were educated in high school, 32 were edu-
cated at university, 36 were undergraduate stu-
dents and 10 were graduate students. Forty
(16.3%) of the 246 examined patients had var-
ious skin diseases, 14 of which were rosacea,
24 were eczema. and 2 were acne.

A total of 43 (17.5%) patients were detect-
ed positive for demodicosis. Demodex follicu-
lorum was detected in the nose wings and
cheeks of 42 patients, while D. brevis was
found in the forehead of an 18—year—old male.
17% (20/118) of females and 18% (23/128) of
males were infested with mites. Demodex spp.
positivity in genders was found to be similar,
and no statistically significant relationship was
detected (p= 0.833) (Table 1). Parasites were
detected in 5 patients (11.1%) in the 9-17 age
group, 21 patients (17.2%) in the 18-30 age
group, 15 patients (21.4%) in the 31-50 age
group, and 2 patients (22.2%) in the 51-72 age
group, and no associated detected with infes-
tation and age (p= 0.538) (Table 2). Consider-
ing the relationship between Demodex spp.
positivity and marital status, 21% of married
individuals and 15% of singles were found
positive (p= 0.206). The incidence of demod-
icosis was not significant according to the place
of residence; it was 17.2% (10/58) in villages
and 17.6% (33/188) in urban areas (p= 0.959).
Related to education level, 13.3% (2/15) of il-
literate students, 18.8% (15/80) of primary and
secondary school students, 17.8% (13/73) of
high school students, 28.1% (9/32) of univer-
sity students, 11.1% (4/36) of undergraduates
were found to be positive, and no parasite was
detected in postgraduates (p= 0.314).

Demodex was detected in 14.6% (30/206)
of people without any skin disease and in
32.5% (13/40) of people with skin disease (p=
0.022) (Table 3). In addition, blepharitis was
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found in one person (2.3%) infected with D.
folliculorum (Fig. 1). Moreover, 42.9% (6) of
14 patients with rosacea, and 29.2% (7) of 24
patients with eczema were positive, whereas
parasites were not observed in two patients
with acne (Fig. 2). The relationship between
skin diseases and demodicosis was found to
be statistically significant (p=0.017).

In the survey asking whether common sub-
stances were used, 21 out of 246 patients stat-
ed that they used common substances, and
mites were detected in 46.7% (10) of them
and in 14.7% (33) of those who did not use
public goods. Statistically, the use of common
items increases demodicosis (p= 0.001). It was
determined that 16 of the individuals were on
hemodialysis due to kidney failure. Demod-
icosis was detected in 37.5% of these patients
and 16.1% of those who did not receive he-
modialysis (p= 0.008).

’
)-‘

Fig. 1. Demodex folliculorum detected in a positive
patient in Urmia Taleghani Hospital, 2018 (Original)

Fig. 2. Demodex with rosacea (A), eczema (B), acne
(C), and blepharitis (D), in Urmia Taleghani Hospital,
2018 (Original)
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Table 1. Demodex spp. positivity according to education level, living area, marital status, and gender, Urmia City, Iran,

2018

Demodex positive (%) Demodex negative  Total P value
Education level 0.314
Illiterate 2 (13.3) 13 15
Primary and secondary school 15 (18.8) 65 80
High school 13 (17.8) 60 73
University 9 (28.1) 23 32
Undergraduates 4(11.1) 32 36
Postgraduates 0 (0) 10 10
Living area
Rural 10 (17.2) 48 58 0.959
Urban 33 (17.6) 155 188
Marital status
Married 21 (21,2) 78 99 0.206
Single 22 (15) 125 147
Gender
Female 20 (17) 98 118 0.833
Male 23 (18) 105 128

Table 2. Demodex spp. infestation by age group in Urmia, Iran, 2018

Demodex spp. Age groups Total
9-17 18-30 31-50 51-72

Positive (+) 5(%11.1) 21 (%17.2) 15(%21.4) 2(%22.2) 43(%17.5)

Negative (-) 40 101 55 7 203

Total 45 122 70 9 246

Table 3. Relationship between Demodex spp. positivity and skin disease, Urmia, Iran, 2018

Demodex spp.  Skin disease (+)  Skin disease (-) Total
Positive (+) 13 (32.5%) 30 (14.6%) 43 (17.5%)
Negative (-) 27 176 203
Total 40 206 246

Discussion

Despite the controversial pathogenicity of
Demodex species, dermatological disorders have
been reported to be effective in the etiopath-
ogenesis of infestation, and changes in the im-
mune system play a role in the occurrence of
the pathogen state. Acne vulgaris, rosacea, and
seborrheic dermatitis are the main diseases
thought to be caused by this mite. Therefore,
the diagnosis of demodicosis is significant for
treating dermatological disorders (1, 2).

The best treatment against this mite is the
application of drugs containing permethrin, lin-
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dane, and crotamiton, as in scabies. It is rec-
ommended that creams containing 5% perme-
thrin, the most effective drug against D. follic-
ulorum, be applied to the face as a mask. Re-
infestation may occur due to symptoms such
as edema, flushing, and itching that may oc-
cur on the face due to the death of the mites. It
is also known that 4% pilocarpine gel elimi-
nates the symptoms during the treatment pro-
cess in cases of blepharitis caused by Demo-
dex spp. It should not be forgotten that this
mite, which is known to be transmitted through
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direct contact as well as shaking hands and
kissing, may die in dry environments. To pre-
vent infestation, skin cleansing with soap and
water at regular intervals and not using shared
towels prevent reinfection in patients receiv-
ing treatment (24).

Demodex folliculorum and D. brevis live in
the sebaceous glands and infundibulum section
of the hair follicles, especially in the forehead,
nose, eyelash, and ear areas (2). Demodicosis
can be diagnosed by various methods such as
SSSB, punch biopsy of follicles in lesioned ar-
eas, skin scraping method, or cellophane tape.
SSSB, which is a noninvasive method, is of-
ten preferred in practice because it allows the
examination of the follicle content along with
the corneum layer of the skin (2, 4). However,
the success of the SSSB method varies de-
pending on the skill of the implementer. In this
study, the patients approached the SSSB meth-
od positively and no difficulty was observed
in the detection of this mite.

The prevalence of Demodex was investi-
gated in various patient groups and many
parts of the world. This mite infestation was
reported in 11.6% and 67.6 of university stu-
dents in China (9, 10), 17.2% of patients with
facial skin diseases in Malaysia (11), and 20%
of 1010 individuals (5) in whom eyelashes
were examined in Mexico. The first case of
Demodex in Turkey was detected in prepara-
tions made from the patient's perianal region
using the cellophane—tape method (12). Demo-
dex was detected in 2.9% of university students
in Kayseri (13), 74.7% of people consisting of
laboratory workers, kitchen personnel, clean-
ing workers, and nurses (14), 47.4% of stu-
dents of the Faculty of Health Sciences (15)
and 62.3% of 300 volunteers in Erzincan (16).
There were very few studies on the prevalence
of demodicosis in Iran. The infestation was
found in 78% of patients suspected of skin dis-
eases and leprosy (17), 31.7% of patients with
mild dermatologic complaints (mild itching or
scaling or erythema) (18), 4.54% and 55% of
university students (6, 19), 20.6% of healthy
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individuals (20) and 20% among youth indi-
viduals (7). In this study, we detected 17.5%
positivity in randomly selected patients was
applied to the dermatology clinic in Urmia City,
Iran. Although this rate is lower than that in
studies conducted in special patient groups, it
reflects the general prevalence and was found
close to randomly selected groups. The main
reason why the study results differ from each
other is that the presence of Demodex is pri-
marily affected by age and dermatological pa-
tient groups. However, hygiene habits in the
region where the study is conducted and
knowledge about infestation over time may be
effective in reducing the prevalence.

This mite is rarely seen in children due to
the low production of sebum excretion, so the
density increases with age (2, 16, 21). The in-
cidence of Demodex is approximately 95% in
individuals over the age of 71. It occurs in
69% of individuals between the ages of 31
and 50 and in only 13% of individuals be-
tween the ages of 3 and 15 (22). Rusiecka-Zi-
olkowska et al. (8) mentioned that the in-
festation is often diagnosed after the age of
70. In a previous study, no parasites were
found under 20 years of age, whereas positivi-
ty was found in 33% of the 20-29 age group
and 73.3% of the 60-69 age group (25). In
another study, the mite was found in 33.6% of
the 13-16 age group, and 92.8% of the 18-22
age group (10). In parallel with these, we de-
tected the highest positivity at the ages of
31-72. The effect of gender on Demodex in-
festation is controversial; male-dominant, fe-
male-dominant, or gender-independent studies
are available (2, 17). Most studies indicate that
men are generally more severely infested than
women (26). Zhao et al. (10) encountered 59
% positivity in both sexes, while Yazisiz et al.
(21) found it approximately 70% in females,
Shokrani et al. (6) and Tilki et al. (16) detect-
ed that it is more frequent in males. In many
studies, the effect of living area on infestation
was not observed (10, 21), however, it was
found to be high in old buildings (25) or the
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city (27) without any significant difference. It
was stated that low socioeconomic levels in-
creased Demodex positivity approximately 2.3
times (27). As with all infectious agents in
general, the prevalence of Demodex decreases
as the education level increases. Yazisiz et al.
(21) encountered fewer infestations among uni-
versity graduates than among primary and high
school graduates. Also, Tilki et al. (16) indi-
cated that people with a low level of educa-
tion are more at risk. Moreover, the same re-
searchers found that the infestation was more
intense in married people. This may be related
to more contact, although there is no evidence
for this. In this study, we determined that de-
modicosis is not related to sex, place of resi-
dence, and education level. Considering the in-
crease of demodicosis prevalence with the use
of common items, as seen in this study, it is
important to avoid the common use of hand
and face towels, underwear, and bedspreads to
prevent demodicosis.

The pathogenic role of Demodex mites in
humans remains unclear. This mite is consid-
ered commensally in normal skin and lived in
an asylum without causing any clinical mani-
festations. Demodex infestation damages the
skin barrier by mechanical blocking of the
hair follicles and sebaceous glands, especially
when their number increases. It has been sug-
gested that Demodex mite causes an inflam-
matory reaction that can create dermal colla-
gen degeneration (1, 2, 23, 28-30). Addition-
ally, the proliferation of Demodex is associat-
ed with dermatoses, such as rosacea, folliculi-
tis seborrheic dermatitis, perioral dermatitis,
folliculitis, abscesses, and blepharitis (2, 26).
Although it is thought that Demodex is not a
dominant factor leading to rosacea, there is a
statistically significant relationship between
mite density and rosacea (29, 31). However,
the pathogenic mechanism has not yet been
described (8).

Many studies have shown that Demodex is
more effective in patients with rosacea. Even
in one study, this rate was found to be 5.7
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times higher (32), and in another one, the mite
density in biopsy samples was determined as
10.8/m? (29). Yazisiz et al. (21) detected De-
modex in 69.9% of patients with dermatologi-
cal complaints on the face. The mite preva-
lence was determined as 100%, 77.1%, 75%,
57%, and 40% in patients with pityriasis
rosacea, acne rosacea, contact dermatitis, seb-
orrheic dermatitis, and acne vulgaris, respec-
tively. Similarly, 60.7% positivity was detect-
ed in patients with rosacea (33), 66.7% in
blepharitis, 81.9% in acne vulgaris, and 64.3%
in seborrheic alopecia (10). In another study,
D. folliculorum was reported in 96% of 48
rosacea patients (32). While Demodex was
found in 24 of 41 patients with rosacea (31
erythematotelangiectatic rosacea and 10 pap-
ulopustular rosacea), it was detected in only
eight of 41 patients in the control group (34).
In Iran, the infestation was found to be signif-
icantly higher in patients with acne vulgaris
and rosacea (6, 20). Moravvej et al. (28) were
detected as positive in 38.6% of 75 acne
rosacea patients in Tehran. Forton and Seys
(29) also detected that the mite was more com-
mon in papulopustular rosacea cases, among
all rosacea types. In this study, individuals
were analyzed according to skin diseases to
determine whether Demodex mites are patho-
gens or not, and Demodex was detected in
43.3% of patients with skin disease; 42.9%
with rosacea, and 29.2% with eczema. There-
fore, it is thought that demodicosis may play
an important role in people with skin disease.
Besides, Demodex is pathogenic, especial-
ly in cases of immune deficiency, such as pa-
tients with leukemia, HIV infection, chronic
renal failure, diabetes, chronic dialysis, and
cancers (2, 26, 29, 35). Long-term use of lo-
cal steroids or other immunomodulatory drugs
can increase mite density (36). The detection
of mite infestation was approximately seven
times more than that in the control group
(4.7/cm?) suggesting that immunosuppressive
therapy could disrupt defense mechanisms (37).
Intense Demodex infestation has been report-
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ed to cause a facial eruption in patients with
lymphoma or leukemia (38). In HIV- positive
patients, demodicosis may appear with an
itchy rash on the face, especially when the
CD4+ drops below 200/mm?3 (39). In a study
conducted on 101 cancer patients to investi-
gate the incidence of Demodex species, 77
(76.2%) were found to be positive. Mite infes-
tation was found in 18 of 38 cases of breast
cancer, 7 of 24 cases of lung cancer, 5 of 27
cases of gastrointestinal system cancer, and 2
of 12 cases of urogenital system cancer (40).
Malnutrition and malignancy are also im-
portant risks for Demodex mites and increased
the positivity by 17.3 and 27.2 times, respec-
tively (27). More mite infestation was also
reported in diabetic patients. In one study, D.
folliculorum positivity was detected in 43.7%
of patients with diabetes mellitus and only 3.3
% of the control group (41). In another study,
the infestation was found in 54.8% of 42 dia-
betic patients (42). In this study, a significant
relationship was found between patients un-
dergoing hemodialysis and mite positivity with
a 37.5% rate.

Conclusion

There are very few studies on Demodex
infestation in Iran, where this study was con-
ducted. This is the first investigation into the
relationship between skin diseases and Demo-
dex mites in Urmia City. In this context, it
will be beneficial to conduct more research on
this mite.

It is important to note that the Demodex
mite is more common in people with skin dis-
ease, especially in rosacea, eczema, acne, seb-
orrheic dermatitis, psoriasis, and blepharitis.
These have been identified as factors that can
aggravate the picture. Today, the presence of
Demodex is not sufficiently emphasized, so the
presence of mites should be considered, espe-
cially in patients with skin diseases and re-
sistant to treatment.
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