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Abstract: Purpose: The aim of the study was the evaluation of the role of Demodex infestation in acne/rosacea,

folliculitis, perioral dermatitis.

Patients and Method: One hundred and forty-eight outpatients were enrolled and the direct microscopic examination of

the lesions was done.

Results: 83% of patients were women. The mean age was 31.21 years (SD=14.2). 84% of patients had positive results
for Demodex folliculorum. The presence of pets could be a risk for infestation, but 33% of patients had no contact with
animals. Oral metronidazole for 10 days and a month of topical benzyl benzoate mixture (6.5%-12.5%) added with a
metronidazole mixture had significant favorable effects. The treatment was repeated for another month. Negative
microscopic exams were obtained after two months. There was a low risk of recurrence or re-infection.

Conclusion: Demodex folliculorum infestation has to be considered in resistant acne/folliculitis, in lower face and cervical
acne lesions or in rosacea. It is important to clean the parasitic infection for a better effect of classical therapy of acne.
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INTRODUCTION

Demodex mites (demodex folliculorum and
demodex brevi) are common, spread in the
pilosebaceous unit, especially on the human face.
Their potential role is often underestimated or ignored
[1-3]. Demodex mite is feeding with sebum [4]. A report
from 1976 describes different habitats for the two types
of Demodex (D. folliculorum in the hair follicles and D.
brevis in the sebaceous glands). D. folliculorum was
found aggregated and plugging the follicular orifices
and D. brevis was usually solitary [5].

The highly infected sites by these mites are:
forehead, area around the orbit, nose and mouth or
chin. A survey in China mentioned a prevalence of
Demodex infestation of 21, 2% of 565 urban and rural
residents. Farmers and service employees showed a
higher prevalence than other occupations [6].

Infection of the skin with D. folliculorum seems to
appear more frequent among females, elderly people
[6, 7], people with oily skin [6] or people with acne
[6, 8].

METHOD AND PATIENTS

The study was conducted between June 2010 and
June 2011 in Cetatea Histria Polyclinic in Bucharest.
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The polyclinic is attended by out-patients (both children
and adults) from a large area of the city (around
500.000 inhabitants) and surroundings.

Figure 1: rosacea with demodex.

Figure 2: rosacea with demodex after six weeks of therapy.
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There were included 148 patients with rosacea
(papulo-pustular form) (Figures 1, 2), perioral dermatitis
(Figure 3), demodecidosis (Figures 4, 5), recurrent
folliculitis with no result of oral antibiotics, recent
episodes of acne in persons who had no acne before,
some of them treated topically for a short time (a few
weeks) with no improvement, resistant acne to usual
therapy (at least 4 months of treatment), acne with
lesions mostly in the lower part of the face and neck
(Figure 6).

R
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Figure 3: Perioral dermatitis with demodex.

Figure 5: Demodecidosis after 6 weeks of therapy.

Figure 6: Acne of the lower part of face and neck, demodex
present.

Direct microscopic examination was requested.
There were also done additional bacterial cultures of
the pustules and Helicobacter pylori antigen.

We started the treatment with oral metronidazole
(250mg, 3 times per day for 10 days or 250mg, 2 times
per day for 15 days). As topical therapy we added a
combination of mixtures. First mixture was with benzyl
benzoate (6.5%, 10% or 12.5%), for maximum 2 hours
application. Then, there was an application of a mixture
with metronidazole (2%) +/- clindamycin (2%) for the
whole night. Clindamycin was added in the mixture only
in patients who had other bacteria associated in the
pustules (as appeared on antibiogram). The topical
treatment was used for a month. If it was necessary,
we have extended the same procedure for the next
month. Most of the patients have come for the first
control after a month. Thirty-eight patients (25%) have
not come in the next two months. Some of them had
another visit over a period of time with other skin
problems.

We have to mention that oral Ivermectin is not
approved yet in Romania for human usage, only for
veterinary one, so, we could not take it in
consideration.

RESULTS

In the clinical observation were included 123 women
(83.1%) and 25 men (16.9%). The mean age of the
group was 31.21 years (SD= 14.2), age ranged from 14
to 80 years old. Data regarding clinical and
epidemiological aspects are presented in Table 1. The
acne patients (91cases) were as follows: recent lesions
of acne (forehead, cheeks-49 patients, lower part of the
face and neck-20 patients) in patients with no history of
acne and with a self-administered topical treatment (a



Association of Demodex Folliculorum in Acne/Rosacea

Global Journal of Dermatology & Venereology, 2014, Vol. 2, No.1 15

Table 1: General Data about the Group
Females Males Total
a. Age distribution
1. 14-19 years old 18 3 14.2%
2. 20-29 years old 52 9 41.2%
3. 30-39 years old 28 5 22.3%
4. 40-49 years old 11 4 10.1%
5. 50- 59 years old 7 2 6.1%
6. > 60 years old 7 2 6.1%
b. Types of lesions
1. rosacea (topical steroid induced) 23(9) 6(2)
2. folliculitis 3 5
3. demodecidosis 3 0
4. perioral dermatitis 15 2
5. acne 79 12
socio-professional data
- pupil/student 44 7 34.5%
- high level 23 6 19.6%
- average level 40 9 33.1%
- low/housewife/ 16 3 12.8%
unemployed/retired

few weeks) with no improvement, resistant acne at
usual therapy (at least 4 months of treatment-7 pati-
ents) or acne episodes, long time after an oral isotretin-
oinum therapy (at least 1 year after — 13 patients).

In 124 patients (84%), Demodex folliculorum was
found in direct microscopy examination. The rest did
not make the examination and wanted a treatment
without a confirmation. In a few cases there were some
associations in the bacterial cultures of the pustules: 4
cases - Enterobacter, 3 cases -Staphylococcus aureus,
1 case- Proteus, 1 case - E.coli. In 5 cases there was
also an infection with Helicobacter pylori. A lot of
patients had pets at home (40 had dogs, 15 had cats, 3
had dogs and cats, 4 had guinea pigs). But, 49 patients
(33%) had mentioned no contact with animals at all.
The others could not deny the contact with pets
(relatives, at job, etc).

In a month, from the patients coming for a control
visit, only one got no improvement, the others had
significant clinical changes. Less than 20% improved in
2-3 months. Besides the clearance of lesions, about
40% of patients had repeated the direct microscopic
examination for Demodex. In 2-3 months they got a
negative parasitologic exam. Only a few (5 cases) had
positive results in 2 months, with absence of the
parasite in 4 months, after an extension of topical
treatment. Five patients had a recurrence in 3-6
months. One patient had a re-infestation after 1 year.
25% of patients did not come for a control in the next
two months.

DISCUSSION AND CONCLUSION

The studies are showing that Demodex prevalence
increases with age and Demodex appears in nearly all
human adults [8]. There were papers on homogenous
populations such as students and they revealed at
least 30% rate of infection, with a higher prevalence for
the students sharing washing materials with family
members or living in a humid environment [9, 10].
Students aged over 18 years had 22.1 times higher
odds of Demodex infestation compared to those under
16 years. Students aged 16-18 years also had 2.1
times higher odds compared to those aged 13-15 years
[11]. Even higher scores are shown in a study on 2200
medical students, with a prevalence of Demodex in
51%, with the same tendency of increasing with age
[12]. In their results, the males are more affected than
females [12], contrary to other publications or our
results [6, 7]. In Brasil, from 100 studied individuals, 72
had Demodex (51% D. folliculorum, 2% D. brevis and
19% both species) [13]. It seems to be a high
prevalence of Demodex also among workers in
hospitals (almost 75%) [14], in rural residents [6] and
people sharing public toiletries [6]. In couples, only in
20% of cases there are both partners infested [6].

Sebaceous hyperplasia with oily or mixed skin
seems to favor Demodex proliferation [8]. The
prevalence was two times higher in oily skin than in dry
skin (47% vs. 26%) [10]. For the mixed skin the
prevalence was 34% [10].
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Demodex mites could be examined through
potassium hydroxide examination, skin biopsy or
dermatoscopy [15, 16]. The new tool of dermatoscopy
shows a specific picture consisting of Demodex “tails”
and Demodex follicular openings. In patients with an
inflammatory variant of demodecidosis, reticular hori-
zontal dilated blood vessels were also visualized [16].

Demodex mites could be involved in pityriasis
folliculorum, rosacea-like  demodicosis, perioral
dermatitis- like, folliculitis, acne vulgaris, seborrhoeic
dermatitis, blepharitis, facial pruritus, demodecidosis
gravis [8, 15, 17].

It was suggested that demodecidosis could be prim-
ary or secondary. The primary one is due to D. follicu-
lorum causing an erythemato-squamos eruption in the
facial T-zone. The eruption is itchy and has seasonal
exacerbations. The secondary type is usually caused
by D. brevis and appears as symmetrical malar papulo-
pustular eruption, covering 30-40% of the face [18].

Students with a facial skin disease had 3.0 times
higher odds of being infested with Demodex compared
to those without cutaneous lesions [11]. Demodex acari
were found in 42% of follicles with inflammation, but in
just 10% of the ones without inflammation, Demodex
being associated with histologic folliculitis (spongiosis
and lympoid inflammation), even minor one [19, 20].

First mention of the association rosacea—demodex
folliculorum was in 1952 [21]. Most of the reports are
discussing the potential role of demodex in the
pathogenesis of rosacea [22-25]. The prevalence of
Demodex mites is much higher in subjects with
previous history of blushes, facial pruritus, acne or
rosacea [8, 10, 14]. The infestation varies from 38% up
to 90% (controls from 10% to 27%) [26-30]. The
prevalence was also higher in patients with rosacea
comparing with allergic diseases, and especially for
those over 20 years old [3]. Another study found higher
rates of demodex prevalence in rosacea (38%)
comparing with discoid lupus (21%) or actinic lichen
planus (10%) [27].

The highly infested site was the cheek [31-33], than
the area around the orbit, nose, chin and lastly area
around the mouth [31]. Another study found forehead
and than cheeks as most infested areas, with higher
prevalence in males than in females [29]. A statistically
significant increase in mites was found in all subgroups
of rosacea, being most marked in those with steroid-
induced rosacea [33].

Demodex folliculorum represents a significant
cofactor that may contribute to the transition of the
disease from a vascular to an inflammatory, papulo-
pustular stage [22, 34]. This increased mite density
may play a role in the pathophysiology of rosacea by
triggering inflammatory or specific immune reactions,
mechanically blocking the follicles, or acting as a vector
for bacteria [35]. Antigenic proteins related to a
bacterium (B. oleronius), isolated from a D. folliculorum
mite, have the potential to stimulate an inflammatory
response in patients with papulopustular rosacea [36].
Hair follicle infestation was associated with intense
perifollicular infiltrate [29] of predominantly (90-95%)
CD4 helper/inducer T cells [30]. There was observed
an increased number of macrophages and Langerhans
cells only in those subjects with a positive D.
folliculorum finding. Immunohistochemical findings
suggest that a delayed hypersensitivity reaction,
possibly triggered by antigens of follicular origin,
probably related to D. folliculorum, may occur,
stimulating progression of the affection to the
papulopustular stage [30]. Other mechanisms
proposed for Demodex could result from mechanical
blockage of follicles or by acting as vectors for
microorganisms [33].

As for perioral dermatitis, the presence of Demodex
varies from 27% [26] up to 58% [37]. Another
observation refers to perioral dermatitis in patients who
received previous topical steroid therapy. They had a
significantly higher mite density, increasing with the
length of treatment with topical steroids, suggesting the
presence of Demodex as a secondary phenomenon
due to steroids [38].

There are studies concluding that acne vulgaris is
associated with Demodex infestation [8]. This indicates
that when regular treatments for acne vulgaris are
ineffective, examination of Demodex mites and neces-
sary acaricidal therapies should be considered [8].

As regarding children, Demodex infestation is rare,
mostly in those with leukemia or HIV-infection [39-41].

Papulovesicular rosacealike lesions and spiny
blepharitis often respond to agents that reduce
Demodex numbers [1]. The recommended treatment
includes: systemic metronidazole [2], topical metroni-
dazole [2], crotamiton [2, 43, 44], gamma benzene
hexachloride [2], oral ivermectin [42-44], permethrin
cream 5% [42, 43], hexachlorocyclohexane 0.25% [37].
There is one mention of the acaricidal activity of topical
benzyl benzoate (BB) 10% [46]. There is a study of the
in vitro effect of sodium dodecylbenzene sulfonate that
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reports the killing of Demodex, being highly effective as
treatment [47]. Another substance that seems to be
safe and effective on Demodex is di-n-butyl phthalate-
OP emulsion [48]. Freshly prepared camphor oil with or
without glycerol dilutions gave complete cure with
concentrations of 100%, 75% and 50% [49, 50].
Incomplete cure but marked drop in infestation density
was achieved with diluted camphor oil at
concentrations of 25-20%. Camphor oil application
proved to be safe with no side effects [49].

The dosage used for oral ivermectin was 200
microg/kg [45]. Metronidazole was given orally for 500
mg daily for 15 days [50]. There is a study comparing
the oral ivermectin to the combined therapy (iver-
mectin-metronidazole), showing a superior efficacy in
decreasing the D. folliculorum count to the normal level
in rosacea and in anterior blepharitis, but the same
effect in in acne and perioral dermatitis lesions [44].

5% permethrine cream was applied twice daily for
15 to 30 days [51]. The treatment for permethrine
cream was 7 weeks for rosacea and 5 weeks for
perioral dermatitis [37]. There is a study showing that
the effect of permethrin 5% cream on Demodex was
superior to that of metronidazole 0.75% gel. The effect
was mostly on erythema and papules and less on
pustules [52, 53].

Our study could answer to the some of the
questions of “what to do with resistant acne or
folliculitis” and “what to do to neck acne lesions”. As
Zhao et al. [8] concluded, we have to take in
consideration first the cure of Demodex and then the
classical individual approach of acne. The simple
treatment with benzyl benzoate (BB), together with oral
metronidazole is very efficient and there is only one
mention of BB use in the literature. We consider that
we have to keep in mind this possible Demodex
infestation, especially for lesions located perioral, on
the neck or in the inferior part of the face.
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