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Abstract
Demodex mites are common ectoparasi-

tes of the human pilosebaceous units. Most
adults are infested with Demodex mites
without clinical symptoms. Demodex mite
will only become a pathogenic organism
when there is an abnormal increase in the
number of Demodex mite density. This
situation happens when the equilibrium
between Demodex mites, skin microenvi-
ronment and human immunity system chan-
ges. Demodex infestation can cause multi-
ple skin disorders, which are grouped under
the term demodicosis or demodicidosis.
Clinical manifestations of demodicosis can
mimic other known skin diseases such as
folliculitis, rosacea, perioral dermatitis,
which is why it is often misdiagnosed.
Diagnosis criteria consists of relevant corre-
lation of suspected clinical skin lesions,
confirmed by the presence of abnormal pro-
liferation of Demodex mites and by clinical
cure after acaricidal treatment together with
normalization of Demodex mite density.
Dermatologists should be aware that demo-
dicosis is not an uncommon skin disease,
and there are still many unknowns about it
that should be researched further. 

Introduction
Humans do not live alone on this planet,

as there are many types of microorganisms
living together with humans. Some of these
microorganisms have been associated with
the skin and mucous membrane of humans
since birth, much like a close friend. Most
of these are bacteria, but there are also
fungi, intestinal worm and mite. Demodex
mites are common ectoparasites of the
human hair follicles and usually do not
cause any clinical symptoms. However, on
some occasions, Demodex mite may be the
main cause of many skin disorders, turning
it from a close friend into the worst enemy.

Demodex mite
Demodex is a genus of mites that live in

the pilosebaceous unit of mammals. They
are highly host specific and obligate com-
mensals. Different species of animal hosts
has different species of Demodex mites.
Only two species of Demodex mite lives on
the human skin, D. folliculorum is found in
hair follicle and D. brevis lives in sebaceous
gland connected to hair follicles (Figure1).
Demodex mites have a tendency to reside in
vellus sebaceous follicles that have more
sebum producing cells. Both species are pri-
marily found in the face, paranasal area,
eyelashes, or eyebrows, but D. brevis has a
wider distribution on other parts of the
body.1 Demodex mites cannot be found in
newborn skin. Sebaceous follicles will colo-
nize during the late childhood and early
adulthood via transmission from adult
family members. The adult mites are only
0.3-0.4 mm in length, with D. folliculorum
being slightly longer than D. brevis.
Demodex mite has semitransparent elonga-
ted body composing of two segments, short
eight legs protruding from the upper seg-
ment and the lower segment which addres-
ses genital organs and gastrointestinal
organs (without anus). Its body surface is
covered with scales for anchoring itself in
hair follicle or sebaceous gland. The mite
has pin-like mouth part for eating oils in
hair follicle and using lipase enzymes for
digestion.2 There are also a lot of bacteria on
the surface of Demodex mite that can stimu-
late an inflammatory response in patients.3
Female mites are larger and rounder than
males. Mating takes place in the hair follicle
opening, and eggs are laid inside the hair
follicle. The six-legged larvae hatch after 3-
4 days, and develop into adults in about 7
days. Spickett studied about Demodex mite
and presented that the life cycle of D. folli-
culorum was about 14.5 days.4 The dead
mites decompose inside the hair follicles or
sebaceous glands. The total lifespan of a
Demodex mite is several weeks (Figure 2). 

Demodex mites can be transmitted from
one person to another via direct skin con-
tact. Makeup cosmetics used by different
persons at short intervals (from several
hours to several days) can also be a source
of transmission of Demodex mites.5

Prevalence
Demodex mites are common ectoparasi-

tes in human skin, the number of mites
increases with age. Demodex mites are
found in about one third of children and
young adults, half of adults, and two-thirds
of elderly people.6 The lower rate in chil-
dren is probably caused by immature seba-
ceous glands. Demodex mites is found to be
significantly more prominent in obese, high

blood sugar levels, end stage chronic renal
failure and immunocompromised patients.7-

9 Increased numbers of Demodex mites have
been reported following repeated facial
application of topical steroids and other
immunomodulators.10 Facial skin microen-
vironment, moisture, pH levels, types and
quantities of skin surface lipids and epider-
mal barrier function may facilitate
Demodex mite proliferation.11 Study by
Thoemmes in 2014, using DNA-detection
method for Demodex mite detection, found
that 100% of adults (over 18 years of age)
and 70% of children and young adults car-
ried Demodex mites.12 Surprisingly, human
cadaver study has found Demodex mites on
facial skin up to 100% of all findings except
for newborns.13 This study suggested that
previous studies might have underestimated
the prevalence of Demodex mites. Demodex
mites are transmitted between hosts with
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high host specificity. There are few reports
showing transmission of dog mites to their
owners, but non definite evidence has con-
firmed that the Demodex mite species was
D. canis.14 Differentiation of Demodex mite
species is usually based on morphology, but
within the same species, different morpho-
logies can occur. DNA polymerase chain
reaction has been used as a definite method
to identify and differentiate Demodex mite
species.15 In addition, the research study
also found that D. canis can survive and
reproduce in dog skin engrafted onto SCID
mice but did not spread to the surrounding
mouse skin.16

Immune response
There is a correlation between the fre-

quency of HLA Cw2 and Cw4 haplotypes
and the incidence of demodicosis. The risk
of developing clinical symptoms of this
disease is 5 times higher for people with the
Cw2 phenotype and 3 times higher for those
with the Cw4 haplotype. This study also
found an association between Cw2 and
Cw4 alleles in the phenotype of patients
with demodicosis and a decrease in the
number of natural killer cells.17 From
another research study, it was found that the
absolute number of CD3+, CD4+, CD8+
and CD16+ cells, the ratio CD3+/CD20+
and the functional activity of leukocytes
were significantly lower in individuals infe-
sted with Demodex mites. On the contrary,
no significant differences were found in the
percentage and absolute number of CD20+
cells, circulating immune complexes, acti-
vity and index of phagocytosis and the
levels of IgA, IgM and IgG antibodies
between individuals infested
with Demodex mites and the control
group.18

Genetic and human cellular immunity
played a major role in protection against
demodicosis. Demodex mites have the abi-
lity to modify human immunity so that they
can survive and live on the human skin
without being destroyed by human immu-
nity system.17-19

Pathogenesis
Pathogenesis of demodicosis is not well

established and is still a controversial topic.
Demodex mites live in balance with the
human immune system in the appropriate
microenvironment. Human immune system
has an inhibitory effect on Demodex mite
proliferation, keeping numbers under con-
trol without inducing an inflammatory reac-

tion or any clinical symptoms. On the con-
trary, Demodex mites can also cause local
immunosuppression, which allows them to
survive in human skin.18 This balancing
system consists of microenvironment,
Demodex mites and human immunity
system. Whenever this equilibrium chan-
ges, it can cause clinical symptoms of
demodicosis. Reduction of local immune
system as previously reported in patients
who have been repeating facial application
of topical steroids and other immunomodu-
lators resulted in an increased number of
Demodex mites on their faces.19,20 Changes
in microenvironment of the facial skin can
also change the number of Demodex mites.
Studies have shown that rosacea patients
have an increase in facial pH and a decrease
in skin surface hydration levels, together
with an abnormal fatty acid composition of
their skin surface lipid layer.21,22 All of these

reasons could be the cause of why rosacea
patients have high density of Demodex
mites on their facial skin.23 Balancing
between Demodex mites and another com-
mensal microorganism inhabiting the pilo-
sebaceous unit such as Malassezia yeast
and Propionibacterium acnes may change
sebum components in hair follicle and
affect the proliferation of Demodex mites.22

The abnormal proliferation of demodex
mites can cause inflammation. Demodex
mites use lipase enzymes to digest lipid
material from sebum. This lipase enzymes
also play a role in digesting bacteria or other
microorganisms in hair follicles.24 This pro-
cess can cause degradation of the follicular
epithelium, elevated numbers of Demodex
mites which cause greater hair follicular
destruction and perifollicular
inflammation.25 Demodex mites act as a car-
rier of Bacillus oleronius bacteria, which
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Figure 2. Life cycle of Demodex mite.Figure 1. Demodex mites. 

Figure 3. Pathogenesis of Demodicosis.
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probably functions as a co-pathogen in the
development of inflammatory process in
rosacea by neutrophil induction and activa-
tion.18,26 It was also found that Demodex
mites can cause mechanical blockage of
hair follicles and sebaceous glands by an
increased number of mites, resulting in
cutaneous barrier disruption and tissue
damage. Dying mites release chitinous exo-
skeletons and internal mite contents, inclu-
ding bacterial antigens cause an increase in
TLR-2 expression, trigger an inflammatory
reaction27-29 resulting in an immune respon-
se followed by neutrophil and macrophage
activation.30-32 During this time, Demodex
mite acts as a pathogenic organism. This
situation will start the inflammatory pro-
cess, cytokine secretion may initiate a
humoral immune inflammatory response
that causes demodicosis.33 The clinical
symptoms and severity of demodicosis can
vary from nonspecific dry sensitive skin,
papulopustular lesions, nodular lesions to
granulomatous lesions, depending on num-
ber of demodex mites, skin microenviron-
ment and immunity response of the patients.

Pathogenesis diagram of demodicosis is
presented in Figure 3.

Clinical presentation
Demodex infestation can cause multiple

skin disorders, which are grouped under the
term demodicosis or demodicidosis.
Demodicosis has various clinical features
based on the literature. Pityriasis folliculo-
rum type (Figure 4) manifests as erythema-
tous patch with dry, rough skin due to the
increased scale within hair follicle on the
face.34,45 Rosacea-like type (Figure 5) consi-
sts of dry, itchy, burning erythematous skin
with papulopustular lesions involving the
face of patients with or without pre-existing
rosacea.36 Folliculitis-like type (Figure 6) is
described as localized follicular pustules
clinically mimicking acne or folliculitis.35,37

Perioral dermatitis-like type (Figure 7)
showed the appearance of papulopustular
lesions involving the perioral area like
perioral dermatitis.38 The most common cli-
nical type was pityriasis folliculorum, fol-
lowed by rosacea-like type and perioral der-
matitis-like type.38 Demodicosis can also be
presented with dry scaly, itchy, hypersensi-
tivity skin,39 burning sensation, unexplained
eczema, papulopustular lesions,34,40 scalp
pruritus, dandruff, scalp folliculitis,41,42

seborrheic dermatitis-like lesion,35

Demodex folliculitis,43 Demodex abscess,44

granulomatous rosacea- like lesion,45 eosi-
nophilic folliculitis-like lesion46, otitis
externa- auricular demodex47 and vulvar

democidosis48. It was also found that there
is a significant correlation between demodi-
cosis and long-term inappropriate usage of
topical steroid on the face.49,50 Demodex
mites play a major role in many eye disea-
ses such as, blepharitis, eyelid dermatitis,
madarosis (loss of eyelashes), dry eye, mei-
bomian gland dysfunction and chalazion.51-

53 Demodicosis patients have higher num-
bers of eyelash mites, and significantly
higher rates of blepharitis than the control
group. Therefore, all demodicosis patients
should also be examined for eyelash mites
to prevent possible chronic blepharitis.21

Demodicosis is a common skin disease with
multiple clinical presentations but is usually
underdiagnosed.49,54 The definition and
classification of demodicosis are still being
debated.55,56 In particular, patients with a
history of long-term inappropriate usage of
topical steroid on their face, shows clinical
symptoms as steroid-induced dermatitis or
steroid addiction dermatitis should be eva-
luated for demodicosis.49,50
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Figure 5. Rosacea-like type.

Figure 4. Pityriasis folliculorum type. 

Figure 6. Folliculitis-like type.

Figure 7. Perioral dermatitis-like type.

Figure 8. Superficial needle-scraping
method with Gram stain.
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Diagnosis
High density of Demodex mites is con-

sidered to play a pathogenic role in demodi-
cosis. Therefore, the method used to deter-
mine the mite density per square centimeter
is important for diagnosing demodicosis.
Standardized skin surface biopsy (SSSB)
and direct microscopic examination (DME)
are commonly used to determine Demodex
mite density. Standardized Skin Surface
Biopsy is the most widely used method,
starting with drawing a square shape mea-
suring 1 cm2 area on one side of slide, drop-
ping cyanoacrylic glue on the other side of
the slide and then applying adhesive-bea-
ring surface to the lesional skin. After
allowing the adhesive to dry, the slide is
removed, add one drop of oil and covered
with a cover slip.23,38 Direct microscopic
examination (DME) will be performed by
selecting 1 cm2 sized lesional skin area and
squeezing with a comedone extractor. The
sample obtained is then transferred to a
10% potassium hydroxide drop and covered
with a cover slip.38 Samples obtained from
both methods will be studied under an opti-
cal microscope for Demodex mite counting.
Demodicosis is diagnosed when there is a
high density of demodex mites (>
5D/cm2).23 Forton suggested a new method
for facial Demodex mite density detection
by 2 consecutive standardized skin surface
biopsies. The cut-off value of 2 consecutive
SSSB is >10 D/cm2 and >15 D/ cm² for
combination single SSSB and 2 consecutive
SSSB. The depth of 2 consecutive SSSB
method is deeper than SSSB method. This
also explains why Demodex mite density
from this method were much higher than
those detected with only one SSSB, sugge-
sting that the majority of the D. folliculorum
are located deep in the hair follicles.57

Huang proposed a method for assessing
Demodex mite density in papulopustular
rosacea (PPR) called “superficial needle-
scraping” (SNS) method, performed by
gently scraping off 5 small pustules with the
convex surface of the tip of number 18
needle for examination. Demodex density
was reported as “mites per 5 pustules” for
SNS. Demodicosis is diagnosed when there
is a high density of demodex mites ≥3
Demodex mites per 5 pustules.58 The author
proposes to use superficial needle-scraping
method with Gram stain combine with
Standardized Skin Surface Biopsy for eva-
luation of Demodex-associated facial papu-
lopustular eruptions. This combined method
can increase the ability of Demodex mite
detection and rule out other causative orga-
nisms at the same time (Figure 8).

There are also two new Demodex mite

detection and quantification methods.
Dermoscopy is a non-invasive real time
method which directly contacts with lesio-
nal skin, typically shows gelatinous fila-
ments protruding out of follicular openings
known as “Demodex tails” and “Demodex
follicular openings” identified as dilated
follicular openings containing round,
amorphic, grayish plugs surrounded by
erythematous halo.59 Confocal laser scan-
ning microscope (CLSM) is an efficient
method for detecting facial Demodex, and is
advantageous as it is a noninvasive, real-
time detection.60 Both methods can be use-
ful in diagnosing and monitoring treatment
of Demodicosis. Demodicosis is a multifac-
torial disease, it is not only the abnormal
proliferation of Demodex mites, but also
changes in skin microenvironment and host
immunity. In general, demodicosis patients
will have more severity of clinical symp-
toms when the number of Demodex mite
density is high, but does not happen in all
severe cases.38 In contrast, persons with nor-
mal skin may have a high number of
Demodex mite density without any clinical
symptoms of Demodicosis.6 From research
study, a significant clinical healing of
demodicosis and density of D. folliculorum
at <5 D/cm2 was not determined in all
patients after treatment.34 All of these hap-
pened primarily by host immunity response
of the patients.

Erbagci and Ozgoztasi suggested that a
certain density might not be an appropriate
criterion in the diagnosis of rosacea;
nevertheless, large numbers of D. folliculo-
rum may have an important role in the
pathogenesis of rosacea, together with other
stimulating factors.33

The specific number of Demodex mite
density should not be a determinant, becau-
se Demodex mites can leave the hair folli-
cles and walk around on the skin surface at
the speed of 8-16 cm per hour,61 and most of
Demodex mites are located deep in the hair
follicles, but SSSB can only detect demo-
dex mites on the skin surface.57 This could
give rise to false negative results regarding
the measurement of Demodex mites.62

Many studies have shown that there were
also differences in the number of Demodex
mites found from different testing
methods.38,63

Diagnosis criteria should therefore con-
sist of relevant correlation of suspected cli-
nical skin lesions, confirmed by the presen-
ce of abnormal proliferation of Demodex
mites and by clinical cure after acaricidal
treatment, together with normalization of
Demodex mite density. 

Treatment
Treatment with acaricides for demodi-

cosis is aimed at reducing the excessive
number of Demodex mites, and in order for
patients to recover from the clinical symp-
toms. These treatments include topical
metronidazole, permethrin, benzoyl ben-
zoate, crotamiton, lindane, and sulfur.54,65

Tea tree oil are also found to be effective in
Demodicosis, possible effects include lowe-
ring Demodex mite counts, relieving clini-
cal symptoms, and modulating the immune
system.66 Topical ivermectin 1%, showed
excellent clinical improvement and none of
the patients were still positive for demodex
SSSB after 16 weeks of treatment.67 Topical
metronidazole 2% have been recommended
for demodicosis blepharitis and conjunctivi-
tis.68 Permethrin cream 5% was also effecti-
ve in reducing the number of demodex
mites and blepharitis symptoms.69 All of
topical treatments should be used with cau-
tion, because of sensitive skin in demodico-
sis patients and many topical therapies were
associated with mild to moderate irrita-
tion.64,65 In severe cases or immunocompro-
mised host such as those with HIV infec-
tion, treatment with oral medication should
be considered. Oral metronidazole has
shown efficacy in reducing Demodex mite
density and improving clinical symptom of
demodicosis.70 Ivermectin and fluralaner
can inhibit overlapping molecule pathways
regulating neuron activity, causing paraly-
sis, lack of feeding and indirect killing 

effect on Demodex mite.71,72

Conclusions
Demodex mites can be found in healthy

humans without causing any clinical symp-
toms. Under appropriate circumstances,
when there is an increase in the number of
Demodex mite density, it can cause demodi-
cosis. Nevertheless, its role as the primary
causative agent of the pathogenic condi-
tions in humans is still being
debated. Demodex mites, like other cuta-
neous microflora,73 may change to opportu-
nistic pathogens. They have the potential to
change status from commensals if the host
immunity and cutaneous environment faci-
litates their proliferation.73-75 Clinical symp-
toms and severity of Demodicosis depends
on these circumstances as well. In addition
to the well-known symptoms of demodico-
sis such as, pityriasis folliculorum, rosacea-
like, folliculitis-like, perioral dermatosis-
like, there are also many other clinical
symptoms that have been reported.39,49

Demodicosis can be presented with nonspe-
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cific facial symptoms such as unexplained
itching, dry patchy skin, hypersensitive
skin, non-specific papulopustular and nodu-
lar lesions. All of these symptoms were
found to be strongly associated with abnor-
mal proliferation of Demodex mites.34,40

Demodicosis is a challenging disease,
which can be presented as a variety of
symptoms mimicking many other dermato-
ses. It will be greatly beneficial to the
patients if dermatologists became more
aware of this disease. In addition, there are
many unknowns about demodicosis that
should be researched further. 
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