Reviews Science & Healthcare, 2022 (Vol. 24) 5

Received: 05 April 2022 / Accepted: 17 September 2022 / Published online: 31 October 2022

DOI 10.34689/SH.2022.24.5.024
UDC 616-002.9

FEATURES OF THE PATHOLOGY DEVELOPMENT
OF HUMAN DEMODICOSIS. REVIEW

Marina N. Lemishenko, https://orcid.org/0000-0001-6596-2305
Zaituna A. Khismetova, https://orcid.org/0000-0001-5937-3045
Zhibek R. Asarbekova2, Kassym Zh. Yermekpayevs3,

' NCJSC “Semey medical university”, Semey, Republic of Kazakhstan;
ZMmuU "Pobeda", Semey, Republic of Kazakhstan;
3 NCJSC « Semey medical university», resident, Semey, Republic of Kazakhstan.

Abstract

Relevance. Demodex is the most common parasite found on humans, and yet little is known about its pathogenicity in
relation to the ocular surface. The growing interest in demodex over the past 20 years has expanded our understanding of
this tick and its pathogenetic role. Despite the growing interest in demodex in the literature, numerous obstacles remain for
future research, so the section of this review is devoted to identifying and proposing for future consideration. The lack of
uniformity in terms of terminology, diagnostic methods and approach to the treatment of demodex remains an obstacle to
future comparisons of studies. This review summarizes current knowledge about demodex and hopes to offer some
recommendations for future directions in the study of demodex in humans.

Search strategy. The study examined full-text publications in English and Russian, which are devoted features of the
pathology development of human demodicosis. In the process of searching for literature, the following search engines were
used: Pubmed, Web of science, Cyberleninka, Google Scholar by keywords. The time period was designated 2007-2022.
299 publications were identified on this topic. Of these, 61 publications corresponded to the purpose of our study. Inclusion
criteria: Publications of the level of evidence A, B: meta-analyses, systematic reviews, cohort and cross-sectional studies.
Exclusion criteria: summary reports, newspaper articles and personal messages.

Results and conclusions. Papulopustular rosacea and demodecosis are common facial skin diseases that can be
difficult to diagnose clinically. In addition to well-known clinical signs such as vascular signs and papules, in our study of
patients with known papulopustular rosacea or demodecosis, we have shown that other clinical signs are also often present
(inconspicuous follicular scales on the face, dandruff, folliculitis on the scalp, itching of the face or scalp). Therefore, the
presence of these signs and symptoms should encourage dermatologists to conduct further diagnostic tests (for example,
the recently described test based on the high density of demodex mites observed in these conditions) to ensure an accurate
diagnosis.
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AxtyanbHocTb. [lemoaekc sBnsieTcs Hanbornee pacnpocTpaHeHHbIM NapasnToM, BCTPEYAIOLLMMCS Y TIOAeN, 1 BCe Xe
Mano 4To W3BECTHO O €ro MaToreHHOCTW MO OTHOLUEHWKO K MasHOW MOBEpXHOCTW. PacTylimii MHTepec K Aemogekcy 3a
nocnegHne 20 NeT paclMpun Halle MOHWMaHWe 3TOro KMewa 1 ero naToreHeTU4eckon ponu. HecMoTps Ha pacTylumin
WHTEpeC K AemofeKkcy B nuTepatype, Ans Gyaylmx MCCMeLoBaHMIA OCTATCH MHOTOUMCIIEHHbIE MPENSTCTBUS, NOITOMY
pasgen 9Toro 063opa MOCBALLEH BbLISBMNEHWIO W NPEANOXEHW AN AanbHelwero paccMoTpeHus. OTcyTcTBue
eanHoobpasnst ¢ TOYKW 3PEeHUs TEPMMHOMOMM, METOAOB AMArHOCTUKA M MOAXOAA K NeYEHMI0 AemMopeKkca OCTaeTcs
npensTcTBuem Ans OyaywwWx cpaBHEHWN uccrepgoBaHuid. OToT 0630p 0600WwaeT CoBpeMeHHbIE 3HaHUS O JEeMOfeKce W
HafeeTCs NPEANOXMTb HEKOTOPbIe pekOMeHAALMM Ans ByayLumux HanpaBrneHuin B 3yYeHnn AeMogekca y niogen.

Ctpaterua nomcka. B uccnenoBaHuW u3yyeHbl MOMHOTEKCTOBblE MyONMKALMKM HA aHIMMACKOM U PYCCKOM A3blKax,
KOTOpble NOCBSILLEHbl OCOBEHHOCTAM Pa3BUTWS MaToreHesa AemMOAeko3a uernoseka. B npouecce moucka nutepatypbl
1CMONb30BaHb! cneaytoLne nouckosble cuctembl: Pubmed, Web of science, Cyberleninka, Google Scholar no kntouesbim
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cnosam. BpemeHHoit nepuog 6bin 0bosHaueH 2007-2022 rogamu. Mo gaHHoN Teme BbisiBneHO 299 nybnukauuit. M3 Hux
Lenn Hallero uccrefoBaHus cooTBeTcTBoBano 61 nybnukaumin. Kpumepuu exmodeHus: [lybnukauum ypoBHs
AokasatenbHocTn A, B: meTa-aHanusbl, cuctemaTtuyeckne o063opbl, KOropTHble M NonepeyHble ncenegosaHus. Kpumepuu
UCKITIOYEHUS: KpaTKNE OTYETbI, ra3eTHbIE CTaTby M NINYHbIE COODLLEHNS.

Pe3ynbTatbl 1 BbIBOABI. [lanynonycTynesHas posalea 1 AEMOAEKO3 SABMAKTCSA pacnpoCTpaHEHHbIMI 3a00NeBaHNAMM
KOXM U@, KOTopble TPYAHO AMArHOCTUPOBATh KIMHUYECKN. B 4ONONHEHME K XOPOLIO N3BECTHBIM KIMHUYECKM NMpU3HaKaMm,
TaKUM KaK COCYAMCTbIE NPU3HAKW M Nanynbl, B HALLEM WUCCIEA0BaHMA NALMEHTOB C M3BECTHO NanynonycTyne3Hon posalea
UNK AEMOAEKO30M Mbl NOKa3anu, YTo YacTo NPUCYTCTBYIOT W Apyrie KIUMHUYECKE NPU3HaKM (He3aMeTHble onnmuKynspHbIe
YeLLYWKM Ha nuLue, NepxoTb, MONMMKYNUT HA KOXE rOMOoBbI, 3y4 NuLa unu KoXu ronossl). CnegosaTensHo, Hannyme aTnx
MPU3HAKOB M CUMMTOMOB [OSMKHO MOOYAMTb AEpMaTONOroB NPOBECTU AanbHelne AWarHoCTUYecke TecTbl (Hanpumep,
HEeJaBHO OMUCAHHBIA TECT, OCHOBAHHBIA Ha BbLICOKOWA MIOTHOCTW KMELlen Aemopekca, HabnogaeMblx B 3TUX YCIOBMSX),
4T0ObI 06ECNEYUUTDL TOUHBIA AMArHO3.

Knroyeenie crosa: kel demodeKc, ana3Hasi NOBEPXHOCMb,80CNaNeHUE.

Ty#ingeme
AQAM OEMOAOEKO3bIl NATOJNIONUACDBLIHbIH AAMY EPEKLUENIKTEPI.
OAEBUETTIK LLONy
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Tywin. [emopekc - Oyn apampgapga Ke3meceTiH eH, ken TapanfaH napasut, 6ipak OHblH ke3 OeTiHe KaTbICTbl
natoreHainiri Typanbl a3 manimet 6ap. CoHfbl 20 Xbinaarbl AEMOAEKCKE LEreH Kbi3bIFYLLbINbIKTbIH, apTybl OCbl KEHE XaHe
OHbIH MaToreHeTUKanbIK peni Typanbl TYCiHiriMi3ai keHenTTi. ©aebueTTeri AeMOAEKCKe AereH Kbi3bIFyLbIbIKTbIH, apTyblHa
KapamacTaH, Oonaluak 3epTTeynepre kentereH kegeprinep 6ap, CoOHabIKTaH ocbl LonyablH 6eniMi aHbiKTayFa xoHe api
Kapawn KapacTblpyFa apHanfaH. TepMUHOMOrus, A1arHoCTUKanbIK SAiCTep XaHe AeMOLEKCTI emaey Tacingepi TyprbiCbiHaH
GipkenkiniktiH, 6onmaybl Gonalak 3epTTeynepgi canbicToipyFa kegepri 6onbin kana 6epeai. byn wony aemogekc Typansi
Kasipri 3amaHfbl OiniMai XMHaKTangbl XeHe ajamiapha AeMofekcTi 3epTTeyaiH 6onawak OafFbiTTapbl YLLiH Keibip
YCbIHbICTAp YCbiHaab! Aen YMITTEHe .

Isgey cTtpaterusicbl. 3epTTey agaM [AEMOAEKO3bIHbIH, NATOrEHesiHiH [JaMyblHa apHanfaH afFbifllbiH XOHE OpbIC
TingepiHgeri Tonblk MOTiHAI GacbinbiMaapabl 3epTTeni. ©pebuetTepdi ismey OapbicbiHAa Keneci isgey Kymenepi
kongaHbingpl: Pubmed, Web of science, Cyberleninka, Google Scholar kinT cesgep. YakpIT keseHi 2007-2022 xbingapmeH
Benrinenai. Ocbl Takbipbin BoMbiHWa 299 xapusnaHbiM aHbikTanabl. OnapabiH, iwinge 6i3giH, 3epTTeyiMisgiH MakcaTbl 61
BacbinbiMFa caiikec kengi. Kocy kpumepulinepi: A, B genenginik AeHreniHiH, xapusnaHbiMgapsl: MeTa-Tangaynap, Xxyneni
LIonynap, KOropTThlK XoHe kenaeHeH, 3eptreynep. Lbirapy kpumepulinepi: Kbickalla ecentep, raseT Makananapbl xaHe
Xeke xabapnamanap.

Hatuxenep MeH KopbITbiHAbINAp. ManynonycTynsapnbl po3ales XaHe AeMOoAeko3-0yN KNWHUKambIK AMarHo3 Kot
KubIH 6T TepiCiHiH Xui ke3geceTiH aypynapbl. Tambipnbl Genrinep MeH nanyna cuskTsl 6enrini KnuHukanslk benrinepgeH
Backa, benrini nanynonyctynspnbl posales Hemece Aemopekosbl 6ap nauueHTTepdi 3epTTeyae 6i3 Gacka KMMHWKAmbIK
BenrinepaiH xui kesgeceTiHiH kepceTTik (BeTiHgeri kepiHOenTiH donnukynanblk Tapasbinap, kambisrak, 6ac TepiciHgeri
chonnukynut, Bet Hemece 6ac TepiciHiH, Kpiwybl). CoHAbIKTaH, ockl BenrinepaiH, 6onybl 4on gnarHosabl KamTamachI3 ety
YWiH Jepmatonortapgsl KOCbIMLA AWarHoCTMKanblK ChlHaKTapFa wTepmeneyi kepek (Mbicanbl, OCbl XaFpannapga
GaiikanFaH AEMOLEKC KEHENEPIHIH, XOFapbl ThiFbI3AbIFbIHA HETi3AeNTeH KakbiHaa cunaTTasFaH TecT).

Tyliindi ce3dep: deModekc keHeci, ko3 6emi, KabbIHy.
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Introduction

Demodex, a genus of small parasitic mites infecting
mammals, was first identified in 1841, but only recently
attracted  the attention of clinicians, including
ophthalmologists, dermatologists and other specialists.
Among the various types of mites, Demodex folliculorum
and Demodex brevis are the only two that affect human
skin. Because the eye is surrounded by protruding body
parts such as the nose, eyebrow and cheek, it is not as
accessible for daily hygiene as the rest of the body.
Therefore, after infection with demodex occurs on the skin
of the face, it is likely to spread and grow in the eye, which
will lead to ocular demodecosis [34]. The morphology and
habitats of the two demodex mites are different. The larger,
D. folliculorum, about 0.3-0.4 mm long, is collected as a
group in the hair follicle, while the smaller, D. brevis, about
0.2-0.3 mm long, is located separately in the sebaceous
gland [8, 34]. Therefore, when sampling eyelashes, the
probability of detecting D. folliculorum is much higher than
the probability of detecting D. brevis in the general
population and in patients with blepharitis [33]. The lifespan
of demodex mites is about 3-4 weeks from the egg stage to
the adult stage.Females can live another 5 days after
oviposition [36].

The incidence of demodecosis infection increases with
age, observed in 84% of the population aged 60 years and
100% of the population aged over 70 years. There are
some risk factors that may predispose patients to the
development of demodecosis of the eyes, such as rosacea,
skin phototype, exposure to sunlight, alcohol consumption,
smoking, stress, hot drinks, spicy food, sudden changes in
temperature, and systemic immune status [28].

In the dermatology literature, demodex mites have been
proposed as the causes of some skin diseases, such as
follicular pityriasis, perioral dermatitis, rashes similar to
scabies, facial pigmentation, rashes on bald scalp,
demodicosis gravis and even basal cell carcinoma. In
addition to skin diseases, ocular demodicosis is associated
with a number of diseases of the external eyes, such as
eyelash loss, improper alignment of eyelashes, blepharitis,
conjunctivitis and blepharoconjunctivitis [15, 29-31, 34].
Interestingly, demodicosis was also associated with
pterygium, meibomian gland dysfunction (MGD), vision-
threatening keratitis, and basal cell carcinoma of the eyelid
[19, 23].

Search strategy. The study examined full-text
publications in English and Russian, which are devoted
features of the pathology development of human
demodicosis. In the process of searching for literature, the
following search engines were used: Pubmed, Web of
science, Cyberleninka, Google Scholar by keywords. The
time period was designated 2007-2022. 299 publications
were identified on this topic. Of these, 61 publications
corresponded to the purpose of our study.

Results and discussion

Pathogenesis

The pathogenesis of demodex mites has been
discussed for a long time [27]. This is partly due to the fact
that demodecosis has a high prevalence depending on age
and is often found on the skin of asymptomatic people. In
the eye, a similar debate has been raised regarding
blepharitis. It is assumed that demodex mites become

pathogenic when they multiply and cause or worsen ocular
symptoms and changes in the edge of the eyelid. However,
none of the previous studies has convincingly demonstrated
whether a minimum number of ticks should be present for
symptoms to appear. Since humans are the sole host of
demodex mites, no animal model of ocular demodecosis
has been successfully created. A prospective cohort or
controlled study on young patients in whom demodecosis
infection is considered rare would confirm their pathogenic
role in demodecosis. A possible causal relationship
between demodex infection and eye inflammation can be
further confirmed if the inflammation passes after tick-killing
therapy [12].

The probable mechanism of action in case of demodex
infection includes causing direct damage, acting as a
bacterial carrier and inducing hypersensitivity. Firstly,
demodex mites, especially D. folliculorum, absorb epithelial
cells of the hair follicle, which leads to the expansion of the
follicle. Microabrasions caused by tick claws additionally
cause epithelial hyperplasia and reactive
hyperkeratinization [3]. Meanwhile, D. brevis usually
penetrates deep into the meibomian glands. In addition to
mechanically blocking the openings of the meibomian
glands, its chitinous exoskeleton can act as a foreign body
and cause granulomatous reactions. Thus, demodex mites
can be a potential cause of chalasia and MGD
[15].Secondly, demodex mites carry associated bacteria
such as streptococci and staphylococci on their surface, as
well as Bacillus oleronius inside their abdomen [3, 30].
Thirdly, proteins inside ticks and their debris or waste can
cause inflammatory reactions of the host through delayed
hypersensitivity or innate immune responses [3].

Demodex and eye disease

Although demodex infection manifests itself with almost
no symptoms, there are concomitant diseases that have
been associated with its presence, such as blepharitis [54,
61], meibomian gland dysfunction (MGD) [32, 35], keratitis,
blepharokeratoconjunctivitis [59], chalazion [33], dry eye [2],
and pterygium [55]. The risk of demodex in patients with
blepharitis is 2.5 times, while the risk in patients with
rosacea is three times higher than in the general population
[25]. Demodicosis can also contribute to general
inflammation of the ocular surface, including blepharitis,
MGD and keratitis. Elevated levels of cytokines,
chemokines and other biomarkers of inflammation are
significantly reduced after the start of therapy. Tear
cytokines, in particular interleukin-17, which plays an
important role in inflammation of the ocular surface and the
edge of the eyelid, positively correlate with demodicosis
[26]. Demodex mite has also been implemented as a
potential carrier of bacteria transferred to its surface,
transporting streptococci and staphylococci, which can
cause further inflammatory reactions of surrounding tissues.
In addition, since the male demodex has no anus, the
digested material remains in the intestine and penetrates
into the surrounding tissues at the end of its life cycle [43,
57]. Bacillus oleronius, a bacterium isolated from the gut of
D. folliculorum, produces antigens capable of provoking an
immune response [16, 25, 30, 44]. Demodicosis in skin
lesions, especially the face, is well documented in
dermatology [20, 50]. It is well established that a strong
correlation exists between acne rosacea and Demodex,
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whereby a seven- to eight-fold increased risk of having
Demodex in acne rosacea patients exists [60]. As D. brevis
resides in sebaceous glands, it can be found in many areas
of the body including the face, particularly the cheek and
nasal-labial folds10 as well as the meibomian glands of the
eyelid, establishing a strong correlation between acne
rosacea and MGD [45]. What was not evident, until
recently, was the correlation between eyelash and facial
demodicosis. A positive correlation between the severity of
eyelash infestation by D. folliculorum and facial
demodicosis was demonstrated in non-rosacea patients [1].
In addition, the presence of demodex has been shown to
affect changes in the microstructure of the meibomian
glands (acinar size, severity of fibrosis, reflectivity of the
meibum, and more), especially in patients with MGD. As
support for the coexistence of dermatological and ocular
demodicosis grows, the possibility of joint patient
management between ophthalmology and dermatology is
likely to become more obvious. Other predisposing factors
to demodicosis include immunodeficiency and those
suffering from depression. It was also revealed that those
who wear contact lenses have a higher number of demodex
mites, and this may be a factor in intolerance to contact
lenses and subsequent rejection of them. Clinicians should
consider Demodex as part of their differential diagnosis
when a contact lens user complains of discomfort. Other
factors that can affect the immune system and,
consequently, predisposition to demodicosis include
emotional stress, poor nutrition, poor sleep, ultraviolet
phototherapy, skin tumors and concomitant diseases [16].

Diagnosis

The diagnosis of demodicosis is mainly based on
clinical evaluation and is confirmed by microscopic
detection of demodex mites in epilated eyelashes. Thus, the
clinical diagnosis is inaccurate. Symptoms such as
blepharitis, blepharoconjunctivitis, rosacea of the eyes,
eyelash diseases and chalasia may be suspected of
infection with demodex. CD is a reliable diagnostic feature.
When examined with a slit lamp, CD has the appearance of
hardened exudative secretions around the base of the
eyelashes.

Detection of demodex can be easily performed by
ophthalmologists or technicians. In short, two eyelashes per
CD per eyelid are removed with thin forceps under a slit
lamp. Sampling eyelashes with CD is more likely to give
good results than random hair removal [24]. Under a light
microscope, one drop of saline solution is pipetted to the
edge of the cover glass before examination. For those who
still have a CD, adding one drop of a solution of fluorescein,
peanut butter or 75% alcohol can help the built-in demodex
migrate outwards. The biggest question is the maximum
number of ticks detected. Since demodex mites can be
found in asymptomatic populations, it remains unclear how
many eyelashes should be selected and how many mites
are capable of causing pathological changes.

Recently, confocal laser scanning microscopy in vivo
(CLSM) was used to detect demodex infection [49].
Demodex ticks are presented in the form of rounded or long
cone-shaped structures with CLSM. However, in most
cases it is difficult to distinguish between the two types of
demodex mites with CLSM. In addition, the patient's
cooperation is extremely necessary.

Diagnosis of demodicosis in children is a difficult task, if
not problematic, because of their poor interaction during
epilation. CD in children is not as obvious as in adults. In
addition, the number of demodexes in children is generally
lower than in adult patients, presumably due to the relatively
shorter period of infection. Therefore, to establish the
diagnosis of demodecosis of the eyes, it may be justified to
take a sample of a much larger number of eyelashes in
children than is recommended in adults, especially when
CD is not manifested. However, given that demodecosis is
considered zero or very rare among the general pediatric
population, the detection of any number of ticks is of great
importance.

Treatment

Demodex mites are resistant to a wide range of
antiseptic agents, including 75% alcohol, 10% povidone-
iodine and erythromycin [15]. By microscopic observation in
vitro for 150 minutes, Gao et al. found that D. folliculorum
can be killed by TTO depending on the dose. TTO not only
cleanses the CD from the roots of the eyelashes, but also
stimulates the penetration of mites on the skin. In addition
to destroying demodex, TTO has antibacterial, antifungal,
and anti-inflammatory effects.

Patients with demodicosis of the eyes are
recommended to use Cliradex®, which contains TTO as an
active component, as an eye scrub twice a day for 3 months
to destroy demodex mites. In particular, after washing the
face and eyelids with baby shampoo or soap and rinsing
with warm water, Cliradex® is applied to the roots of the
eyelashes both along the upper and lower edge of the
eyelid with closed eyes.

Thus, demodex mites are the most common
microscopic ectoparasites found in human skin and eye.
Demodex infection is often overlooked in clinical studies of
inflammatory diseases of the ocular surface and may be the
cause of the ineffectiveness of antibacterial and antiviral
treatment. Although its pathogenesis has been discussed
for a long time, more and more evidence suggests that
demodex infection is a potential cause of inflammation of
the ocular surface in blepharitis, blepharoconjunctivitis,
MHD, pterygium, chalasia, basal cell carcinoma of the
eyelid and keratitis, threatening vision.

Treatment of demodicosis is not aimed at eradication,
but rather at reducing the number of ticks to restore the
balance of the ecology of the ocular surface [14]. Thus, the
role of demodex as a parasite-commensal is still recognized
by some authors [9, 42]. A limited number of antiseptics
have demonstrated the ability to destroy the tick in vitro,
including tea tree oil (TTO) [22, 41], cumin and dill oil, sage
and peppermint oil and pilocarpine gel. Much attention has
been paid to TTO, as it attracts the demodex mite from the
eyelash follicle in a dose-dependent way, keep in mind that
100% TTO is excessively irritating to the skin. TTO is
obtained from the leaves of the Australian native tree
Melaleuca alternifolia and contains known ingredients, of
which the most common is terpinene-4-ol (T40), which has
a strong demodectic affinity [56]. An increasing number of
eyelid hygiene products are available to combat infection
with demodex [4, 58], containing either TTO or T40 in
various concentrations [6, 38]. Linalool, alcohol, which is the
main component of rosewood (Aniba rosaeodora) and
camphor tree (Cinamomon camphora) oils., they have also
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been found to have strong antimicrobial properties,
including leishmanicidal effects. Eyelid hygiene products
containing TTO, T40, linalool or a combination thereof
reduce the survival time of demodex, although the
effectiveness of linalool alone requires further study [37].
Although most eyelid cleansers are well tolerated, it has
been reported that some of them cause discomfort when
applied, from a few seconds to a few minutes [40]. Trial
testing of products in the office, combined with patient
education, can help curb patient anxiety once at home [48].
Another  problem in  compliance with treatment
recommendations occurs in those patients who do not have
symptoms. Combination therapy also reduces the number
of ticks. The combination of treatment in the office with 50%
TTO with daily homemade eye scrubs TTO112 or eyelid
wipes with microblefaroexfoliation in the office (the method
of mechanical treatment and exfoliation of the edge of the
eyelids) showed effectiveness in reducing the number of
mites and eye symptoms. New substances to combat
demodex include New Zealand Manuka honey
(Leptospermum  scoparium) containing methylglyoxal
(MGO), free of peroxide, with increased resistance to
enzymatic inactivation [7]. MGO Manuka Honey has shown
comparable effects with 50% TTO in reducing the viability of
demodex in vitro [13], and has good tolerability and safety
profile as an eye cream formulation, but this has not yet
been commercialized. Other emerging substances
exhibiting antimicrobial properties include hypochlorous
acid [51] and okra-based polysaccharide (Abelmoschus
esculentus) [47]; however, their demodectic properties have
yet to be demonstrated [21]. In most studies, the
effectiveness of therapy is measured only on D.
folliculorum, since ticks are more accessible than D. brevis.
The effectiveness of therapy is measured as a reduction in
the number of ticks or a reduction in survival time,
measured as the absence of movement of the legs or
mouth. As mentioned earlier, observing the decreasing
autofluorescence of propidium iodide dye determines the
point of death 11 with greater accuracy and may be more
suitable for assessing demodectic activity. Oral medications
have also been considered in refractory cases of ocular
demodicosis. Oral ivermectin is a broad-spectrum
antiparasitic agent that effectively reduces demodex
infection [17, 52, 53]. Combination therapy with ivermectin
and metronidazole proved to be more effective than
ivermectin alone in reducing the number of D mites.
infection with follicle and gives hope for future therapeutic
options for refractory cases. Additional therapy and
recommendations may include cleansing the face twice a
day, avoiding oil-based cleansers and oily cosmetics, as
well as regular exfoliation of the skin to remove dead cells
[50]. One study of demodex on the face showed that the
use of makeup appears to be protective, as it can prevent
the formation of skin follicles and prevent the transmission
of ticks. It is also assumed that those who use cosmetics,
they can clean their face more often [18]. In case of any
concomitant facial abnormalities, it is also recommended to
consult a dermatologist. It has been suggested that
excessive use of creams/moisturizers should be avoided,
as this may be an additional lipid nutrition for demodex. The
rejection of lipid-based eye drops during demodicosis
infection has not been documented; however, it has been

reported that the survival time of demodex increases with
oil-based immersion, for example mineral oil, which is part
of several artificial tears and ointments. Further research
will be required to confirm this thesis. A recent meta-
analysis evaluated the effectiveness of both local and
systemic treatments for demodex blepharitis. Although all
treatments reduced the number of ticks and reduced
symptoms, stratified meta-analysis did not reveal any
significant  difference between local and systemic
treatments [39]. Given the potential side effects of systemic
medications, it may be recommended to start treatment with
local therapy and reserve systemic options for more
complex cases. Intense Pulsed light (IPL) is used for
various medical and aesthetic skin diseases [46]. He has
shown promising results in the treatment of demodicosis [5,
10], including in patients with rosacea and with eye
damage. In one study, during which IPL was performed
three times (initially, after 30 and 90 days), the level of
elimination of demodex was 55% with IPL for one month
and a significant improvement in lacrimation. time,
evaluation of the quality of meibum and the Ocular Surface
Diseases Index (OSDI) after three months in favor of IPL. At
present, the exact mechanism explaining the effect of IPL
on Demodex has not yet been fully elucidated; However, it
has been suggested that demodex mites may be sensitive
to the energy supplied during the IPL and/or the heat
generated, which may raise the temperature to critical
levels for their destruction. Real-time video recording in vitro
IPL showed that the temperature of the microscope slide
reaches 49°C with complete immobilization of the tick
(retraction and lack of leg movement) within 25 seconds
after IPL [11]. This phenomenon requires further clinical
investigation.

Conclusion.

Papulopustular rosacea and demodecosis are common
facial skin diseases that can be difficult to diagnose
clinically. In addition to well-known clinical signs such as
vascular signs and papules, in our study of patients with
known papulopustular rosacea or demodecosis, we have
shown that other clinical signs are also often present
(inconspicuous follicular scales on the face, dandruff,
folliculitis on the scalp, itching of the face or scalp).
Therefore, the presence of these signs and symptoms
should encourage dermatologists to conduct further
diagnostic tests (for example, the recently described test
based on the high density of demodex mites observed in
these conditions) to ensure an accurate diagnosis.
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