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Background: Demodicosis is a parasitic skin disease caused
by Demodex mites, and the determination of mite density per
square centimeter is important to diagnose demodicosis.
Standardized skin surface biopsy (SSSB) and direct micro-
scopic examination (DME) are commonly used to determine
Demodex mites density (Dd). However, no study has pre-
viously compared these two methods with respect to clinical
types and distribution patterns of demodicosis. Objective:
The aim of this study was to compare the value of SSSB and
DME findings in reference to the clinical types and dis-
tribution patterns of demodicosis. Methods: The medical re-
cords of 35 patients diagnosed with demodicosis between
December 2011 and June 2015 were retrospectively reviewed.
Demodicosis was classified according to four clinical types
(pityriasis folliculorum, rosacea type, acne type, and perioral
type) and three distribution patterns (diffuse pattern, U-zone
pattern, and T-zone pattern). Two samples, one for SSSB and
one for DME, were obtained from a lesion of each patient.
Results: In all patients, mean Dd and the proportion with a
high Dd (>5D/cm?) by DME (14.5+ 3.3, 80.0%, respec-
tively) were higher than by SSSB (5.5+1.3, 37.1%, re-
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spectively; p<0.01, p=0.02, respectively). In terms of clin-
ical types, for rosacea type, mean Dd and proportion with a
high Dd by DME (12.4 + 3.5, 84.6%, respectively) were sig-
nificantly greater than those determined by SSSB (3.6 + 1.2,
23.1%; p=0.04, p=0.04, respectively). In terms of dis-
tribution pattern, for the diffuse pattern, mean Dd and the
proportion with a high Dd by DME (17.5+3.7, 100%, re-
spectively) were significantly higher than those determined
by SSSB (6.0+2.7, 26.7%; p<0.01, p<0.01, respectively).
Conclusion: The results of our study revealed that DME is a
more sensitive method for detecting Demodexthan SSSB, es-
pecially in patients with diffuse pattern and suspected rosa-
cea type. Further research is needed to confirm this finding.
(Ann Dermatol 29(2) 137~142, 2017)
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INTRODUCTION

Demodicosis is a parasitic skin disease caused by Demodex
folliculorum and/or Demodex brevis. D. folliculorum re-
sides in hair follicles, and D. brevis in the infundibulum of
sebaceous glands. These mites both routinely inhabit hu-
man skin with a prevalence of up to 100%, and are con-
sidered to be pathogenic when present in excessive num-
bers'? or when they penetrate dermis™’.

Demodex has various clinical manifestations, that is, pap-
ulopustular rosacea®®?, pityriasis folliculorum®'°, granulo-
#1112 berioral dermatitis-like demodicosis'?,
, and pustular folliculitis'”'®.

matous rosacea
... 14-16
blepharitis
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Demodex mite densities can be measured in different
ways and the presence of >5 mites per cm’ is required
for a diagnosis of demodicosis. Two methods are com-
monly used to determine Demodex mite densities—a stand-
ardized skin surface biopsy (SSSB) and direct microscopic
examination (DME). A recent study found SSSB is more ef-
fective than DME for detecting Demodex'®, but no study
has previously compared the two methods with respect to
the clinical types and distribution patterns of demodicosis.
Accordingly, the aim of this study was to compare meas-
ures of Demodex mite densities obtained using SSSB and
DME in terms of their relations with clinical types and dis-
tribution patterns.

MATERIALS AND METHODS

Patients

Thirty-five patients with demodicosis attending the Depart-
ment of Dermatology, Gachon University Gil Medical
Center, Gachon University School of Medicine, Incheon,
Korea, between December 2011 and June 2015, were ret-
rospectively studied. Institutional review board approval
was obtained from the institutional review committee of
the Gachon University Gil Medical Center (IRB no. GAIRB-
2015-288).

Classification of demodicosis

Demodex has various clinical features, and in the present
study, demodicosis was classified into four clinical types
based on the literature and clinical experience, as follows:
(1) Pityriasis folliculorum is observed as erythema of the
face with follicular plugging and discreet fine, whitish
scale?®?'; (2) rosacea type consists of papulopustules in-
volving the face in patients with or without pre-existing in-
flammatory dermatoses, such as, rosacea”"*%; (3) acne type
is described as localized follicular pustules without scale
clinically mimicking acne vulgaris'®; and (4) perioral type
is described as papulopustules involving the perioral area
with or without pre-existing inflammatory dermatoses®’.
We also classified demodicosis into three distribution pat-
terns: (1) the diffuse pattern exhibits lesions evenly dis-
tributed over the entire face; (2) the U-zone pattern has le-
sions mainly on the cheeks, jawline, and chin; and (3) the
T-zone pattern has lesions dominantly distributed on the
forehead, nose, and the central portion of the chin.

Methods for detecting Demodex mites

SSSB and DME were used to measure Demodex mites
density (Dd). For SSSB, a standard area of 1 cm” was
drawn on a slide with a waterproof pen. A drop of cyanoa-
crylic adhesive was then placed on the other side of the
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slide and the adhesive-bearing surface was applied to the
skin for one minute. After allowing the adhesive to dry,
the slide was removed gently with surface skin, clarified
with one to two drops of immersion oil, and covered with
a cover slip. For DME, a 1 cm” sized affected skin area
was squeezed using a comedo extractor. The sample ob-
tained was transferred to a 10% potassium hydroxide drop
and covered with a cover slip. Samples obtained using
both methods were studied under an optical microscope
(x40, x 100).

Diagnosis of demodicosis

The diagnosis of demodicosis was made when compatible
clinical manifestations of demodicosis was combined with
a high Dd (>5D/cm?) by SSSB®* or DME "%,

Statistical analysis

The collected data were analyzed by using SPSS ver. 15.0
(SPSS Inc., Chicago, IL, USA). Results for qualitative varia-
bles are expressed as numbers and percentages, and for
quantitative variables as means and standard deviations
and standard error. Data normality was evaluated using the
Kolmogorov-Smirnov test. Fischer’s exact test was used for
intergroup comparisons of qualitative data, and the
Mann-Whitney test and the Kruskal-Wallis test were used
for intergroup comparisons of quantitative data. McNemar’s
test and Wilcoxon’s signed rank test were used determine
the significances of differences between DME and SSSB
results. For all statistical tests, significance was accepted
for pvalues<0.05.

RESULTS

Demodicosis was more prevalent in women (28, 80.0%)
than in men (7, 20.0%). Overall mean patient age was 43.5
years and ranged from 19 to 60 years. Most of the 35 pa-
tients (88.6%) were aged between 31 and 60 years (Table 1).

The most common clinical type was pityriasis folliculorum
20 (57.1%), followed by rosacea type 13 (37.1%), perioral
type 1 (2.9%), and acne type 1 (2.9%). The prevalence dis-
tribution patterns were: diffuse 15 (42.9%), U-zone 13
(37.1%), and T-zone 7 (20.0%).

Mean ages of patients with pityriais folliculorum or rosa-
cea type were 42.8 years (range, 19~ 60 years) and 46.5
years (range, 25~ 57 years), respectively, and ages were
not significant different (p=0.3; Table 2). No significant
differences were observed between the ages of patients
with one of the three distribution patterns: U-zone pattern
(mean=42.8 years; range, 19~58 years), T-zone pattern
(mean=45.0 years; range, 25~ 60 years), and diffuse pat-
tern (mean=43.3 years; range, 25~ 58 years; p=0.9).



In the 35 patients, DME identified >5D/cm” mites in 28
patients (80.0%) and SSSB in 13 patients (37.1%; p=0.02).
Mean Dd by DME (14.5 +3.3) was greater than mean Dd
by SSSB (5.5 +1.3), and this difference was statistically sig-
nificant (p<0.01; Table 3).

Of the patients diagnosed with pityriasis folliculorum or
rosacea type, mean Dd values by DME (16.8+5.3 and
12.4+ 3.5, respectively) were higher than for SSSB (6.8 +2.1
and 3.6+ 1.2, respectively), but the difference was statisti-
cally significant only for rosacea type (p=0.1, p=0.04, re-
spectively). The numbers of patients with pityriasis folli-
culorum or rosacea type diagnosed by DME (15 and 11
patients, respectively) were greater than numbers diag-
nosed by SSSB (9 and 3 patients, respectively), and again
the difference was significant only for rosacea type
(p=0.2, p=0.04, respectively).

Preference of the Measurement of Demodex Mites

In terms of distribution patterns, mean Dd values were
higher for DME than for SSSB, but the difference was sig-
nificant only for the diffuse pattern: 17.5+3.7 by DME
and 6.0+2.7 by SSSB for the diffuse pattern (p<0.01),
9.5+3.0 by DME and 3.4+1.1 by SSSB for the U-zone
pattern (p=0.1), and 17.0+13.9 by DME and 8.1+ 1.7 by
SSSB for the T-zone pattern (p=0.6). With the exception
of the T-zone pattern, the number of cases with a Dd of >
5D/cm” was greater for DME. However, the difference
was significant only for the diffuse pattern: 15 by DME
and 4 by SSSB for the diffuse pattern (p<0.01), 10 by
DME and 3 by SSSB for U-zone pattern (p=0.1), and 2 by
DME and 6 by SSSB for the T-zone pattern (p=0.2).

Comparing pityriasis folliculorum with rosacea type, no
significant difference was observed between mean Dd val-
ues of the proportions with a high Dd (p=0.3, p=0.3, re-
spectively; Table 4). In terms of distribution patterns, the
mean Dd by DME for the diffuse pattern was significantly
than mean Dd values for the U-zone and T-zone patterns

Table 2. Comparisons of ages by clinical types and distribution
patterns

Table 1. Numbers of cases according to clinical parameters
(n=35)
Characteristic Description ;::znbt(:r ( :/Zf)

Age (yn) 11~20 1 (2.9
21~30 3 (8.6)
31~40 (20.0)
41~50 (42 9)
51~60 9 (25.7)

Gender Male 7 (20 0)
Female (80.0)

Clinical types Pityriasis folliculorum (57 1)
Rosacea type 3 (37.1)
Acne type 1 (2.9)
Perioral type 1 (2.9)

Distribution patterns  Diffuse pattern 15 (42.9)
U-zone pattern 13 (37.1)
T-zone pattern 7 (20.0)

Age (yr)
Characteristic Description
Mean+SD  p-value
All patients 43.5+10.9
Clinical types Pityriasis 42.8+11.8 0.3
folliculorum
Rosacea type 46.5+8.5
Acne type 23
Perioral type 38
Distribution patterns Diffuse pattern  43.3+10.3 0.9
U-zone pattern  42.8+11.2
T-zone pattern  45.0+13.4

SD: standard deviation.

Table 3. Comparisons of DME and SSSB results by clinical types and distribution patterns

Cases of high Demodex mites density

Demodex mites density

Variable
DME SSSB p-value DME SSSB p-value

All patients 28 (80.0) 13 (37.1) 0.02 14.5+3.3 55+1.3 <0.01
Clinical types

Pityriasis folliculorum 15 (75.0) 9 (45.0) 0.2 16.8+5.3 6.8+2.1 0.1

Rosacea type 11 (84.6) 3 (23.1) 0.04 12.443.5 3.6+1.2 0.04

Acne type 1 (100) 0 (0) - 6 2 -

Perioral type 0 (0) 1 (100) - 4 6 -
Distribution patterns

Diffuse pattern 15 (100) 4 (26.7) <0.01 17.5+3.7 6.0+2.7 <0.01

U-zone pattern 10 (76.9) 3 (23.1) 0.1 9.5+3.0 34+1.1 0.1

T-zone pattern 2 (28.6) 6 (85.7) 0.2 17.0+13.9 8.1+1.7 0.6

Values are presented as number (%) or mean + standard error. DME: direct microscopic examination, SSSB: standardized skin surface

biopsy.
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Table 4. Comparision of DME and SSSB between clinical types
and between distribution patterns

Differences

Cases of high Dd Dd

DME SSSB DME  SSSB

Pityriasis folliculorum 0.7 0.3 0.7 0.3
vs. rosacea type

Diffuse pattern vs. 0.09 1.0 0.04 0.9
U-zone pattern

Diffuse pattern vs. 0.001 0.02 0.02 0.09
T-zone pattern

U-zone pattern vs. 0.06 0.02 0.4 <0.05

T-zone pattern

Values are presented as p-value. DME: direct microscopic
examination, SSSB: standardized skin surface biopsy, Dd:
Demodex mites density.

(p=0.04, p=0.02, respectively), and the proportion with a
high Dd by DME was significantly higher for the diffuse
pattern than for the T-zone pattern (p=0.001). Mean Dd
by SSSB was significantly higher for the T-zone pattern
than for the U-zone pattern (p<0.05), and the proportion
with a high Dd by SSSB was significantly greater for the
T-zone pattern than for the U-zone pattern (p=0.02) or the
diffuse pattern (p=0.02).

DISCUSSION

Demodicosis is a skin disease of pilosebaceous units
caused by the human Demodex mites D. folliculorum
and/or D. brevis’. D. folliculorum and D. brevis are obli-
gatory parasites of the pilosebaceous units in human
skin'®. D. folliculorum is usually found in the infundibular
portion of hair follicles, whereas D. brevis thrives in seba-
ceous ducts, Meibomian glands, and in the deeper parts of
hair follicles.

The pathogenesis of human demodicosis is largely unknown.
It is supposed to be pathogenic role when follicles be-
come heavily infested or mites penetrate dermal tissue'”.
It is considered that Demodex proliferation is related to
age, sebum production, hypervascularized ground, hy-
giene, immune status, and genetic factors.

Demodex mites are found on the skins of demodicosis af-
fected and healthy individuals, and thus, diagnosis re-
quires the presence of compatible clinical manifestations
and a high Dd (>5/cm?. Various methods have been
used to detect Demodex mites, for example, SSSB, skin bi-
opsy, hair epilation, DME, cellophane tape, and reflectance
confocal microscopy. Sampling methods can influence
Demodex infestation results. Of these methods, SSSB and
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DME are commonly used because they are convenient
and allow mite densities to be easily measured.

SSSB is non-invasive and also enables analysis of an im-
portant part of the D. folliculorum biotope in a reprodu-
cible manner”. However, some limitations of SSSB have
been reported in the literature®*°. In particular, it is con-
ducted on the superficial portions of the horny layer and
follicles, but does not include entire follicles. Furthermore,
false-negative or suboptimal results can occur in patients
with elongated and hyperkeratotic follicles or seborrheic
skin due to poor adherence of mites to slides””. Quality of
sampling is dependent on the preconditioned status of
skin, for example, whether or not skin is cleaned with
ether”. This process is usually repeated twice to avoid
false-negative results. However, a second SBBB at same
sites would probably induce bleeding in patients with thin
skin®’.

DME requires samples from follicular papules or pustules
by squeezing, and is more invasive and painful than SSSB.
Thus, DME can be dependent on examiner’s skill and pa-
tient compliance. However, it allows the collection of su-
perficial portions of follicles, and also samples sebaceous
glands, deeper portions of hair follicles, and intact papules
and pustules. Hence, SSSB can detect only D. folliculorum,
whereas DME can detect both D. folliculorum and D.
brevis.

According to Askin and Segkinw, mean Dd by DME in pa-
tients with a diagnosis of demodicosis was lower than that
obtained by SSSB, and the proportion of patients with a
high Dd by DME was comparatively low. However, our
data show DME (80.0%) was more sensitive than SSSB
(37.1%) for all 35 patients and for patients of the rosacea
type (84.6% by DME and 23.1% by SSSB) and patients
with a diffuse pattern (100% by DME and 26.7% by
SSSB).

In contrast to previous study'’, we consider DME is prob-
ably better at detecting mites than SSSB. First, DME is not
influenced by skin types like hyperkeratotic follicles or se-
borrheic skin, because it obtains samples by squeezing.
Second, SSSB can detect mites at small follicular scales,
ruptured papules or pustules, but hard to detect mites at
intact papules and pustules. However, DME can detect
mites regardless of skin lesions. Third, SSSB can fail to de-
tect mites in sebaceous glands and in the deeper parts of
hair follicles where D. brevis resides. DME allows exami-
nation of deeper skin regions, which increases opportunity
for D. brevis detection.

For the rosacea type, DME was significantly more sensi-
tive than SSSB. We believe this difference between DME
and SSSB in rosacea type is probably due to the lower de-
tection rate of SSSB. Forton et al.?’ supposed that older



age and the consequential decline of immune response in
pityriasis folliculorum leads to a larger proliferation of the
mite, and the more severe immune response in rosacea
type resists the mite proliferation. However, in the present
study, ages between the two clinical types were not sig-
nificantly different.

We believe two possible reasons, which differ from those
suggested by Forton et al.?’, for this result. The first is that
pityriasis folliculorum is usually caused by the more su-
perficially living D. folliculorum, whereas rosacea type is
commonly associated with the deep living D. brevis™.
The second is that measurements are usually performed
using severe lesions. When dermatologists examine De-
modex, measurements at usually made using severe fol-
licular scale, papules, or pustules regardless of clinical
types. The size of papules and pustules depends on depth
of infiltration?®, and thus, the severe papules or pustules
are probably more related to the proliferation of Demodex,
which penetrates deeply into hair follicles or dermis. This
means that the test on severe lesion in patients with sus-
pected rosacea type may affect mites detection by SSSB.
Therefore, SSSB, which analyzes only superficial skin, has
a lower detection rate for rosacea type than pityriasis
folliculorum.

Interestingly, SSSB was significantly more sensitive for the
T-zone pattern than other distribution patterns. One possi-
ble explanation is that increased sebum secretion and di-
lated follicles in lesions of the T-zone result in the pro-
liferation of D. folliculorum. Demodex infestation is re-
lated to sebum secretion®®, and sebum secretion levels are
positively correlated with follicular dilation®®. The fore-
head and nose regions secrete more sebum than other fa-
cial regions and follicles are more dilated®'. Aylesworth
and Vance® revealed follicular dilation is not associated
with D. brevis proliferation, but that it does affect D. folli-
culorum survival. They also found higher prevalences of
D. folliculorum infestation in the forehead and nose re-
gion than on the cheeks and chin region. This finding con-
curs with those of Akilov et al.**, who concluded D. folli-
culorum is more likely to cause demodicosis in the facial
T-zone. These results indicated that the development of
sebum secretion and the dilation of follicle in the T-zone
are attributable to the proliferation of D. folliculorum, and
that this increases the detection rate of SSSB.

This study has several limitations. In particular, it was con-
ducted using a retrospective design based on medical re-
cords, and D. folliculorum and D. brevis were not diffe-
rentiated. Another limitation of this study was the small
sample size ant it was probably responsible for some of
our non-significant results. And because of the limited
number of patients with acne type or perioral type, statisti-

Preference of the Measurement of Demodex Mites

cally analysis was not performed.

Finally, we propose that DME is the more appropriate
method for measuring Demodex densities, especially in
patients with diffuse distribution pattern and or suspected
of having rosacea type. Further controlled comparative
studies on a large number of cases, possibly prospective,
are needed in order to confirm the results of the present
study.
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