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ABSTRACT Objective: Seborrheic dermatitis (SD) is a common,
chronic, recurring, inflammatory skin disorder. The cause of the dis-
ease is still completely unknown. Recent studies suggest that Demodex
parasites may play a role in the etiopathogenesis of SD. The purpose of
this study was, to investigate the presence of Demodex in SD and its as-
sociation with disease severity. Material and Methods: A total of 40
patients over the age of 18 years, who were clinically diagnosed with
SD, and 40 healthy control subjects were included in the study. The
skin surface biopsy method was used to detect Demodex parasites on le-
sional and non-lesional skin of the patients and healthy skin of the con-
trol group. The Seborrheic Dermatitis Area Severity Index was used to
calculate disease severity. The presence of 5 or more Demodex parasites
per square centimeter was considered positive. Results: While De-
modex parasites were found in 50% of the lesional skin and in 2.6% of
the non-lesional skin of the patients, 12.5% of the control group
(p<0.001) had Demodex parasites. No relationship was found between
the presence of Demodex parasites in the lesional skin and the severity
index of the SD area. Conclusion: In this study, we found that the pres-
ence of Demodex was more prevalent in SD lesions than in control skin
and lesion-free skin. A member of the microbiota, Demodex may be a
predisposing factor in the development of SD.

Keywords: Demodex, pathogenesis; seborrheic dermatitis;
standardized skin surface biopsy

OZET Amag: Seboreik dermatit (SD); yaygin, kronik, tekrarlayan, in-
flamatuar bir deri hastaligidir. Nedeni hala tam olarak anlagilamamus-
tir. Son ¢alismalar, Demodeks akarlarinin SD etiyopatogenezinde rol
oynayabilecegini diisiindiirmektedir. Bu ¢alismada, SD’de Demodeks
varligini ve hastalik siddeti ile iliskisini arastirmay1 amagladik. Gereg
ve Yontemler: Calismaya, klinik olarak SD tanis1 konan 18 yas iistii 40
hasta ve 40 saglikli kontrol alindi. Hastalarin lezyonlu ve lezyonsuz de-
rileri ile kontrol grubunun saglikli derilerinden Demodeks akarlarini
saptamak i¢in deri yiizey biyopsisi yontemi kullanildi. Hastalik sidde-
tini hesaplamak i¢in Seboreik Dermatit Alan Siddet Indeksi kullanildi.
Demodeks’in cm2de 5 ve lizerinde olmasi pozitif kabul edildi. Bulgu-
lar: Hastalarin lezyonlu ciltlerinde %50, lezyonsuz ciltlerinde %2,6
oraninda Demodeks akar1 saptanirken, kontrol grubunda bu oran %12,5
idi (p<0,001). Lezyonel deride Demodeks akarlarmimn varligi ile SD bol-
gesinin siddet indeksi arasinda bir iligki bulunmadi. Sonug¢: Bu calis-
mada, SD lezyonlarinda Demodeks varligt hem kontrol hem de
lezyonsuz deriye gore daha fazla bulundu. Mikrobiyotanin bir iiyesi
olan Demodeks, SD gelisiminde predispozan bir faktor olabilir.

Anahtar Kelimeler: Demodeks, patogenez; seboreik dermatit;
standardize deri yiizeyi biyopsisi

Seborrheic dermatitis (SD) is a common,
chronic, recurring, inflammatory skin condition that
affects areas where sebaceous glands are dense, such
as the scalp, face, and chest.!? Tt is characterized by
scaly, erythematous patches with unclear borders. It
peaks in the third and fourth decades of life.?

SD is a multifactorial disease. Many endogenous
and exogenous factors are thought to play a role in
its etiology.' Its cause is still completely unknown.
Recent studies have emphasized microbiologic, im-
munologic and genetic causes.* Sebum production,
presence of Malassezia species and individual sus-
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ceptibility are the most important factors in develop-
ment of the condition.>¢

Demodex parasites are ectoparasites that are
saprophytic to humans and live in hair follicles and
sebaceous glands.>’ They are found in the parts of the
body where sebaceous glands are dense, such as the
face, scalp, and anterior chest.”® Found at low densi-
ties in almost all healthy adults, 2 types of these par-
asites have been identified in humans: Demodex
folliculorum and Demodex brevis. The more common
species, D. folliculorum, lives in the follicular in-
fundibulum. Demodex brevis lives in the sebaceous
glands and ducts.?® They feed on follicular cells and
sebum.’

Generally asymptomatic, Demodex infestation is
normally less than 5 per square centimeter and con-
sidered a member of the skin flora.®®

When they increase in number and density or in-
fest deeper layers of the dermis, they become patho-
logical and cause inflammation.>®?

It has been suggested that Demodex parasites
may play a role in the etiopathogenesis of inflamma-
tory dermatoses. For this reason, numerous studies
have investigated the relationship between Demodex
and inflammatory skin diseases such as rosacea and
acne. There are few studies on SD.>7!10-13

The recurrent nature of SD and the fact that its
regions of predilection are the same as those of De-
modex parasites suggest that Demodex parasites may
play a role in the etiopathogenesis of SD. In the pre-
sent study, we investigated the presence of Demodex
parasites in SD patients and the role of Demodex par-
asites in disease severity.

I MATERIAL AND METHODS

This prospective case-control study included, 40 pa-
tients over 18 years of age, who were admitted to
the dermatology outpatient clinic and clinically di-
agnosed with SD. Clinical and dermoscopic diag-
noses were made by evaluating the presence of
erythema and desquamation in the regions of SD
predilection. For diagnostic accuracy, patients
were evaluated separately by 2 different dermatolo-
gists.
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There were no skin lesions such as papules and
pustules suggestive of demodicosis. Pregnant and lac-
tating women, patients with systemic diseases and
skin diseases such as rosacea, patients using systemic
medications, and patients who had received SD treat-
ment in the preceding month were excluded from the
study. Forty healthy subjects over the age of 18 years
were included as a control group. Demographic char-
acteristics and disease information of the patients
were recorded. The Seborrheic Dermatitis Area
Severity Index (SDASI) was used to calculate disease
severity. The SDASI value is in the range of 0 to
12.6. Erythema, desquamation and itching in nine dif-
ferent anatomical regions were scored as follows
O0=none, 1=mild, 2=moderate, and 3=severe. SDASI
formula=forehead (0.1)+scalp (0.4)+nasolabial
(0.1)+eyebrows  (0.1)+postauricular  (0.1)+ear
(0.1)+chest (0.2)+dorsum (0.2)+chin and cheek
(0.1)."

The skin surface biopsy method was used to de-
tect Demodex parasites from the lesional and non-le-
sional skin of the patients and the facial cheek areas
of the healthy control group. First, the skin surface to
be sampled was cleaned with alcohol. A drop of
cyanoacrylate adhesive was placed on a slide, and the
adhesive surface was pressed against the patient’s
skin and held for a minute. A drop of immersion oil
was applied to the sample, which was examined
under a microscope. An area of 1 cm? was marked on
the slide and the presence of Demodex in that area
was observed. The presence of 5 or more Demodex
per square centimeter was considered positive.

This study was conducted in accordance with the
Declaration of Helsinki, and was approved by
Yildirnm Beyazit University Faculty of Medicine
Clinical Research Ethics Committee (date: April 16,
2018, no: 26379996/105). The patients gave their in-
formed consent.

All statistical analyses were performed on SPSS
for Windows (IBM Corp., NY, USA, 21.0). All de-
fined parameters were analyzed by comparing the
case and control groups. Categorical variables were
described as percentages and ratios, and differences
between groups were determined by chi-squared or
Fisher’s exact test. Numerical variables were ex-
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TABLE 1: Age and gender comparison in patient and
control groups.

Patients n=40  Controls n=40 p value
Age, mean (sd) 36.2 (11.9) 36.3 (11.9) 0.95
Gender, n (%) 0.65
Female 20 (50) 18 (45)
Male 20 (50) 22 (55)

TABLE 2: General characteristics of the disease.
Features n (%)
Disease duration, median (interquartile range) 12 (6-36)
Pruritus

Absent 12 (30)

Mild 22 (55)

Severe 6 (15)
Burning

Absent 19 (47.5)

Mild 17 (42.5)

Severe 4(10)
Family history

Absent 38 (95)

Present 2(5)
Drug history

Absent 40 (100)

Present 0
Stress

Absent 28(70)

Present 12 (30)
Concomitant disease

Absent 40 (100)

Present 0
SDSI, median (interquartile range) 1.8(0.73-2.87)

SDSI: Seborrheic Dermatitis Area Severity Index.

pressed as mean (standard deviation, SD) and median
(interquartile range, MAA). Student t-test or Mann-
Whitney U test was used to compare numerical vari-
ables. Statistical significance was taken as p<0.05 in
all analyses.

I RESULTS

Forty patients and 40 healthy controls were included
in the study. The patient and control groups were
similar in terms of age and gender (Table 1). The
SD characteristics of the patients are presented in
Table 2.

DEMODEX DENSITY

In the non-lesional skin, 2.6% of the patient group
had Demodex, while 97.4% did not have Demodex.
On the other hand, 12.5% of the control group had
Demodex, whereas 87.5% did not (p=0.096).

In the patient group, 50% of the patients with le-
sional skin had Demodex, while the incidence of De-
modex was 2.6% in non-lesional skin. The presence
of Demodex in lesional skin was higher than in non-
lesional skin (p<0.001). While Demodex was present
in the lesional skin of 50% of the patients, it was pre-
sent in 12.5% of the controls. The difference was sta-
tistically significant (p<0.001) (Table 3).

RELATIONSHIP BETWEEN DEMODEX PRESENCE
AND DEMOGRAPHIC CHARACTERISTICS

There was not any correlation between the presence
of Demodex and gender (p=0.45) or age (p=0.31) in
the patient or control group. A significant correlation
was found between the presence of Demodex in le-
sional skin and age in patients with SD. While the
mean age of patients with Demodex on their lesional
skin was 40 years (sd=12.2), the mean age of patients
without Demodex on their lesional skin was 32.3
years (sd=10.1) (p=0.036). There was not any rela-
tionship between the presence of Demodex on le-
sional skin and the gender of a subject (p=0.99).

There was no relationship between the presence
of Demodex in the lesional skin and the duration of
the disorder, itching, burning, family history, or
stress. No association with SDASI was found either.

TABLE 3: Comparison of Demodex presence in patient and control groups.

Demodex negativity (5<cm? 50% (n=20)

Patients Controls n=40 p value
Lesional skin % n=40 Nonlesional skin % n=39 (1 missing) %
Demodex positivity (5=cm?) 50% (n=20) 2.6% (n=1) 12.5% (n=5) p<0.001

97.4% (n=38) 87.5% (n=35)
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TABLE 4: Lesion localizations.
Localization n (%)*
Scalp 12 (30)
Eyebrow 4(10)
Nasolabial 28 (70)
Chin 10 (25)
Forehead 9 (22.5)
Cheek 9(22.5)
Ear 4(10)
Chest 7(17.5)
Back 1(2.5)

*In some patients, the total exceeds 100% because more than one localization is in-
volved.

Locations of the SD lesions are shown in Table
4. Demodex parasites were found in 25% of the pa-
tients with scalp involvement, and in 60.7% of the
patients with facial involvement and no scalp in-
volvement. The Demodex presence rate was signifi-
cantly higher in patients with facial involvement
(p=0.038). Patients with and without eyebrow, na-
solabial, chin, forehead, cheek, ear, chest and dorsal
involvement had similar Demodex presence rates
(p>0.05).

I DISCUSSION

The present study investigated, the presence of De-
modex in the skin of 40 patients with SD with and
without lesions, and compared it to the presence of
Demodex in the skin of 40 healthy control subjects.
The Demodex positivity rate in the lesional skin of
the patients with SD was significantly higher than in
their non-lesional counterparts and in the normal skin
of the healthy controls (50%, 2.6%, 12.5%, respec-
tively).

Many exogenic and endogenic factors have been
suggested to be involved in the etiopathogenesis of
SD.! Host immunity and epidermal integrity,
Malassezia and other microbiota, sebaceous gland ac-
tivity, neurogenic and nutritional factors, emotional
stress, medications, poor skin care, male sex and in-
creased androgen activity, and seasonal changes are
considered predisposing factors. %13

Karakadze et al. reported that mutations in 11
gene encoding proteins involved in immune response
and epidermal differentiation were shown to cause
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SD or SD-like lesions.® Genetics and the immune sys-
tem play a key role in the development of SD.!
Human leucocyte antigen (HLA) class I A 32, and
HLA class I DQB1*05 and DRB1*01 alleles have
been found very often in SD patients.’

Genetic predisposition; overgrowth of Malassezia
yeasts as a result of abnormal host immunity; and, ex-
cessive or altered sebum levels may compromise the
barrier function of the epidermis. Impaired barrier
permeability causes Malassezia yeasts and their
metabolites to stimulate the epidermis further, result-
ing in a disorder of epidermal differentiation.
Malassezia yeasts break down triglycerides secreted
by sebaceous glands with lipase enzymes, and cause
inflammation and hyperproliferation with the forma-
tion of free fatty acids.>®'>! Malassezia yeasts are
also thought to cause inflammation by releasing
proinflammatory cytokines from keratinocytes.?

Demodex parasites are part of the normal human
microbiota.!” The exact role of these parasites in skin
disease and healthy skin is still unknown.'® It has
been suggested that penetration into the dermis or dis-
ruption of skin integrity may stimulate the immune
system.!” Demodex clogs the hair follicles and seba-
ceous gland ducts, thereby disrupting and damaging
the skin barrier. It has been suggested that the mite
and their contents induce a natural immune response
and type 4 hypersensitivity reaction, normally sup-
press the host toll-like receptor (TLR) pathway, and
as they increase in number, cause inflammation in the
skin by stimulating the host immune system via TLR
2." Mite chitin and disruption of epithelial integrity
can stimulate neutrophils and macrophages, leading
to T helper 2 and T helper 17 responses. Suppression
of the immune system for various reasons can lead to
parasite proliferation and cause diseases.'®

Chen and Plewig classified demodicosis into cat-
egories of primary demodicosis and secondary de-
modicosis. Primary demodicosis is characterized by
an increase in parasites without inflammatory der-
matosis, whereas secondary demodicosis is charac-
terized by skin lesions associated with an abnormal
increase in Demodex parasites in the presence of skin
or systemic disease.?’ Rather and Hassan classified
demodicosis as the etiological factor of dermatosis or
as the cause of dermatosis-like lesions.’
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Studies have shown that Demodex infestation is
associated with the development of SD 211319

Karincaoglu et al. reported Demodex positivity
in 50% of the patients with SD but found pathologi-
cal presence of Demodex exclusively in the lesional
skin to be 34.2%.? In our study, Demodex positivity
was higher (50%) in lesional skin but, very low
(2.6%) in non-lesional skin. The present study was
consistent with Karincaoglu et al. in terms of De-
modex positivity detected in the skins of healthy
controls (12.5% and 13.1%, respectively).”? We
found the highest rate of Demodex positivity
(60.7%) in patients with facial involvement. SD le-
sions were also most frequently observed on the
face. No study has investigated the relationship be-
tween Demodex density and SD severity so far. The
SDASI score of our patients ranged from 0.73 to
2.87. We did not find any relationship between
SDASI and Demodex positivity.

Yazisiz et al., Aktas Karabay et al. and Zhao et
al. reported Demodex positivity in 57%, 48.8%, and
49.7% of patients with SD, respectively, which was
consistent with our findings.'"'*!” Zhao et al. claimed
that oily and mixed skin types was associated with
Demodex density, and that the movement of De-
modex in the pilosebaceous unit increased sebum se-
cretion by stimulating the sebaceous glands.!!
Dhingra also stated that Demodex infestation had the
highest incidence between the ages of 20 and 40,
when sebum secretion increased.?! SD is also more
common in oily skin and in young adults in the said
age range. This may be because Demodex parasites
stimulate sebum secretion and increase predisposi-
tion to SD. Demirdag et al. showed that the levels of
cholesterol esters in the serum of patients with de-
modicosis increased, and argued that this could cre-
ate suitable conditions for the proliferation of
Demodex species.”” Both Demodex infestation and
SD are more common in males.”'® However, the in-
cidence of both is high in immunosuppressive pa-
tients.!-10-18

Genetic susceptibility is another important factor
in Demodex pathogenicity. While people with HLA
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CW2 alleles are 5 times more susceptible to De-
modex, people with CW4 alleles are one time more
susceptible to Demodex. In addition, people with a
HLA A2 alleles have been found to be 2.9 times more
resistant to Demodex.” This suggests a relationship
between Demodex and SD.

I CONCLUSION

In the present study, we found that the presence of
Demodex was more prevalent in SD lesions than in
control and lesion-free skins. We believe that De-
modex, a part of the microbiota, may be a predispos-
ing factor in the development of SD.

New, multi-faceted studies including the inves-
tigation of the sebum content and acaricide treatments
as well as genetic studies in larger series of patients
with severe SD are needed.
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