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Demodex spp. (Acari: Demodicidae) Infestation in
Humans: Diagnostic Clues and Therapeutic Approaches
to Primary and Secondary Demodicosis

Atul Khajuria*

Abstract
Demodicosis represents an inflammatory dermatosis and adnexal disorder arising from pathologic
overgrowth of Demodex mites, primarily Demodex folliculorum and Demodex brevis, which are
ubiquitous human ectoparasites residing in pilosebaceous units and eyelid margins. Once regarded as
benign commensals, these mites are now recognized as primary drivers or key cofactors in diverse
clinical phenotypes, including papulopustular eruptions, pityriasis folliculorum, rosacea-like
disorders, blepharitis, meibomian gland dysfunction, and exacerbations of comorbid dermatoses such
as seborrheic dermatitis and perioral dermatitis. Epidemiologic data reveal near-universal infestation
in adults, with mite density escalating with age (>90% prevalence in those over 70), immunosuppression
(e.g., HIV, corticosteroids), seborrheic skin, and poor hygiene, potentially accounting for over two-
thirds of blepharitis cases in select populations. Pathogenetically, D. folliculorum colonizes superficial
follicles while D. brevis penetrates deeper sebaceous and meibomian glands, inducing tissue injury via
mechanical duct obstruction by chitinous exoskeletons, foreign-body granulomatous reactions to mite
remnants, microbial dysbiosis (e.g., vectoring Bacillus oleronius), and dysregulated host immunity
involving TLR2-mediated cytokine storms (IL-17, IL-8) and impaired cellular clearance. Clinically,
ocular demodicosis manifests with cylindrical lash dandruff, itching, lid erythema, and dry eye, while
cutaneous forms exhibit polymorphic scaling, papulopustules, or nodular inflammation, often
mimicking rosacea sans phymatous changes, dermoscopy reveals pathognomonic “Demodex tails”
(60%) and follicular openings (70%). Diagnosis hinges on demonstrating elevated mite density (>5/cm?
via standardized skin surface biopsy [SSSB], sensitivity ~90%,), supplemented by epilation microscopy
for ocular cases, dermoscopy, confocal microscopy, or PCR for research settings; response monitoring
prioritizes density reduction and symptom amelioration over eradication. Management paradigms
emphasize targeted acaricides — topical ivermectin 1% (daily, 12—16 weeks; ~70% mite reduction, 80%
negativity rate), permethrin, tea tree oil derivatives, or metronidazole — alongside meticulous lid/skin
hygiene, occlusive avoidance, and hot linens washing; oral ivermectin (200 ug/kg weekly) reserves for
refractory, extensive, or immunocompromised disease, with relapse mitigation via maintenance. This
synthesis distills contemporary insights into demodicosis epidemiology (>100% adult carriage,
age/immunosuppression risks), multifactorial pathogenesis, broad-spectrum phenotypes, refined in
vivo diagnostics, and evidence-based acaricidal regimens, underscoring its underdiagnosis across
dermatology, ophthalmology, and primary care. Enhanced awareness, via routine SSSB/dermoscopy
integration, promises superior outcomes in
recalcitrant facial/ocular inflammation, bridging
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INTRODUCTION
Demodex mites are the most frequent ectoparasites
in humans, colonizing facial skin, scalp, and eyelid
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margins [1], with density increasing with age and in immunocompromised states. D. folliculorum
predominantly inhabits hair follicles, whereas D. brevis resides deeper within sebaceous and meibomian
glands, a niche distinction that underpins different clinical syndromes. Under physiological conditions,
Demodex is part of the normal microbiota; however, excessive proliferation or dysregulated host
responses lead to demodicosis, encompassing both ocular and cutaneous disease.

Historically viewed as an epiphenomenon, Demodex overgrowth is now implicated as a primary
driver or significant cofactor in a large proportion of blepharitis cases and in subsets of rosacea-like and
seborrheic dermatitis-like eruptions [1-3,]. Recognition remains suboptimal across specialties, partly
due to nonspecific clinical features and limited routine use of specific diagnostic techniques. Dermoscopy,
confocal microscopy, and standardized skin surface biopsy have improved diagnostic yield and allowed

better correlation between mite density, clinical phenotype, and treatment response (Table 1).

Table 1. Clinical

henotypes and key features.

Phenotype Typical site| Key clinical features Diagnostic clues Preferred first-line
treatment
Demodex blepharitis |Eyelid Itching, foreign-body |Lash epilation with mites; |Lid hygiene, tea tree oil-
margins sensation, collarettes at |cylindrical dandruff; lid |based scrubs, topical and/or

lash bases, lid erythema |margin dermoscopy oral ivermectin as needed.
Primary facial Cheeks, Follicular scaling, Demodex tails and Topical ivermectin;
demodicosis forehead rough texture, mild follicular openings on hygiene and avoidance of
(pityriasis erythema dermoscopy; increased  |occlusive cosmetics.
folliculorum) mite density on SSSB

Rosacea-like

Central face

Papules/pustules on

Coexisting or past

Topical ivermectin +

demodicosis erythematous rosacea; high mite metronidazole; consider
background, overlaps |density; response to oral ivermectin in severe
with rosacea acaricidal therapy cases.

Secondary Face, scalp, |Extensive or nodular  |Underlying HIV, Oral ivermectin +

demodicosis trunk lesions, severe malignancy, or steroids; |metronidazole; prolonged

(immunosuppressed) inflammation high mite load courses; stringent hygiene.

For dermatologists and venereologists, demodicosis is a critical differential diagnosis in facial
papulopustular disease, steroid-modified dermatoses, and recalcitrant rosacea; for microbiologists, it is a
paradigm of host-microbiome—parasite interaction; and for physicians, it is a common, under-recognized
cause of chronic ocular surface inflammation and facial dysaesthesias [1-4, 5].

Epidemiology and Risk Factors

Demodex infestation is nearly universal in adults, but clinically overt demodicosis represents only a
subset with pathologic mite overgrowth or dysregulated host responses. Population-based and
clinic-based data suggest that Demodex blepharitis alone may account for more than two-thirds of all
blepharitis cases in some regions. Prevalence and mite density increase with age, with higher loads
reported in older adults, patients with chronic dermatologic conditions, and individuals with systemic
immunosuppression.

Risk factors include:

e Host Factors: Advanced age, systemic or topical corticosteroid use, HIV infection, hematologic
malignancies, and other states of immune dysregulation [1-3].

e Local Cutaneous Factors: Increased sebum production, altered lipid composition, and barrier
dysfunction that favor mite proliferation.

e Behavioral and Environmental Factors: Inadequate eyelid hygiene, difficulty cleansing the
periocular region, and frequent use of oily or occlusive cosmetics.

o Comorbid Dermatoses: Rosacea, perioral dermatitis, and seborrheic dermatitis, where Demodex
may act as an inflammation amplifier.
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In immunocompromised patients, demodicosis may present with severe, extensive, and refractory
disease, often necessitating systemic therapy. [vermectin-refractory demodicosis has also been reported
in immunocompetent hosts, indicating possible resistance or host-specific factors.

PATHOGENESIS
Biology of Demodex mites

Two species are clinically important: D. folliculorum, which resides in superficial hair follicles, and
D. brevis, which inhabits sebaceous and meibomian glands. Mites feed on sebum and epithelial cells,
and the life cycle occurs entirely within the pilosebaceous unit and associated glands. The deeper
localization of D. brevis in meibomian glands predisposes to posterior blepharitis and meibomian gland
dysfunction.

Mechanisms of Tissue Injury

Multiple mechanisms contribute to tissue damage.

e Mechanical Obstruction: Dense mite populations and their chitinous exoskeletons block
sebaceous and meibomian ducts, causing gland dilation and lipid secretion abnormalities.

e  Foreign-Body Reaction: Mite remnants elicit granulomatous inflammation, especially within
glandular structures.

e Microbial Interactions: Demodex can act as a vector or reservoir for bacteria, contributing to a
pro-inflammatory milieu and altering ocular and skin microbiota composition.

e  Host Immune Response: High mite densities often reflect impaired local cellular immunity, with
exaggerated inflammatory responses in some hosts and relatively silent infestation in others [1-3].

These mechanisms explain the wide spectrum of disease from asymptomatic carriage to severe
inflammatory papulopustular eruptions and chronic blepharitis [ 1-4].

Clinical Spectrum
Demodicosis can be divided into ocular and cutaneous disease, with frequent overlap [1-4].

Ocular Demodicosis
Ocular involvement commonly manifests as anterior or posterior blepharitis and meibomian gland
dysfunction. Typical features include.
o  Symptoms: itching, foreign-body sensation, burning, crusting of eyelashes, and fluctuating
blurred vision due to tear film instability.
e Signs: cylindrical dandruff (collarettes) at lash bases, lid margin erythema and telangiectasias,
lash misdirection or loss, and meibomian orifice plugging.

Consensus data indicate that Demodex infestation is a leading cause of chronic blepharitis and is
closely linked with dry eye disease and ocular surface pathology.

Facial and Cutaneous Demodicosis

Cutaneous demodicosis is polymorphic and frequently mimics other dermatoses.

e Primary demodicosis includes “pityriasis folliculorum”, with fine follicular scaling, rough
“sandpaper” texture, and subtle erythema, and primary papulopustular demodicosis without
classic rosacea stigmata.

e Rosacea-like demodicosis presents with papulopustules on erythematous background and
overlaps with rosacea, particularly papulopustular and granulomatous variants.

e Secondary demodicosis occurs in association with perioral dermatitis, seborrheic dermatitis, or
topical steroid misuse, with Demodex acting as a cofactor.

A clinicodermoscopic study showed that predominant dermoscopic findings included “Demodex
tails” in approximately 60% and “Demodex follicular openings” in over 70% of patients, supporting the
utility of dermoscopy.
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Special Populations and Severe Disease

In immunocompromised hosts, demodicosis may be diffuse, nodular, or highly inflammatory and
may be resistant to standard regimens. A case report described ivermectin-refractory demodicosis in a
healthy man, who responded only after alternative therapy with low-dose isotretinoin and permethrin,
highlighting potential resistance and the chronic, relapsing nature of the disease.

DIAGNOSTIC APPROACH

Clinical Suspicion and Differential Diagnosis
Demodicosis should be considered in:
e Chronic or recurrent blepharitis unresponsive to conventional lid hygiene and topical antibiotics.
e Adult-onset facial papulopustular eruptions not responding to standard acne or rosacea therapy.
e Pityriasis-, such as follicular scaling and subtle erythema, on the face in adults.
e Exacerbation of rosacea or perioral dermatitis following topical corticosteroid use [1-4].

Differential diagnoses include acne vulgaris, papulopustular rosacea, seborrheic dermatitis, bacterial
or fungal folliculitis, perioral dermatitis, and contact dermatitis.

Laboratory and in-Vivo Diagnostics

Demonstration of mites or their morphological signatures is required for definitive diagnosis [ 1-4].

o Standardized skin surface biopsy (SSSB) is widely used for quantifying facial mite density; more
than five mites per square centimeter is often considered diagnostic.
Skin scrapings, tape stripping, or punch biopsy may be used in nodular or deep lesions.
Eyelash epilation and microscopy are standard for ocular demodicosis, allowing direct
visualization of adult mites, eggs, and scybala.

e Dermoscopy permits non-invasive detection of “Demodex tails” and “Demodex follicular
openings” and can guide site selection for sampling.

e Confocal laser scanning microscopy and PCR-based assays offer high sensitivity and specificity
but remain largely in research or specialized settings.

Treatment response is monitored using changes in mite counts (where feasible) and clinical
improvement, rather than complete eradication (Table 2).

Table 2. Major treatment options and evidence highlight.

Treatment Route Key evidence Typical role

Ivermectin 1% cream Topical |Meta-analyses show significant symptoms |First-line for cutaneous
and lesion reduction, often superior to demodicosis and rosacea-like
metronidazole in Demodex rosacea. disease.

Metronidazole (topical) |Topical |Effective but less potent than ivermectin  |Adjunct to ivermectin; anti-
in some trials; useful in combination. inflammatory effect.

Oral ivermectin Systemic |Efficient mite reduction in ocular and Moderate-to-severe or extensive
cutaneous demodicosis; used in RCTs and |disease, or when topical therapy is
series. inadequate.

Ivermectin + Systemic |Randomized trial: complete remission in  |Preferred regimen in severe disease

metronidazole + topical |72% vs 45% with ivermectin monotherapy [when tolerated.
at 4 weeks.

Tea tree oil lid hygiene / |Topical |Reduces mites and improves symptoms; |Ocular demodicosis, often with

microblepharoexfoliation|ocular effect dependent on concentration, other therapy.
compliance, and technique.

Lotilaner ophthalmic Topical |Phase 3 data: collarette cure in ~50—-60%, |Newer approved option for

solution ocular mite eradication in ~50% with durable Demodex blepharitis in some
benefit to 1 year. markets.

MANAGEMENT

General Principles

Management aims to reduce mite density, control inflammation, improve symptoms, and maintain
long-term disease control [ 1-4]. Complete eradication is rarely achievable, and demodicosis is best treated
as a chronic, relapsing condition requiring maintenance therapy. Baseline measures include regular
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cleansing of affected areas, avoidance of occlusive cosmetics, and frequent washing of pillowcases and
linens at high temperatures.

Topical Therapies

e Topical ivermectin is a potent acaricidal agent with strong evidence for efficacy in cutaneous
demodicosis and rosacea-like disease, with significant symptom improvement and good tolerability.

e Topical metronidazole provides anti-inflammatory and anti-parasitic effects and, when combined
with ivermectin, achieves greater reductions in mite counts than ivermectin alone.

e Traditional anti-parasitics such as permethrin, crotamiton, sulfur preparations, and benzyl benzoate
are used off-label, particularly in patients who cannot tolerate newer agents.

o Tea tree oil-based preparations and microblepharoexfoliation significantly reduce mite counts in
ocular demodicosis, although complete eradication after short-term therapy is uncommon.

Meta-analytic data show that topical ivermectin outperforms metronidazole in inflammatory lesion
reduction in Demodex-associated rosacea and demodicosis, with complete or near-complete responses
in many patients after 12—16 weeks.

Systemic Therapies

Systemic therapy is reserved for severe, extensive, or refractory disease, or for patients with

significant immunosuppression.

e Oral ivermectin is widely used and efficiently reduces mite burden in many patients with ocular
or cutaneous demodicosis.

e Combination therapy with oral ivermectin and oral or topical metronidazole is superior to
ivermectin monotherapy; in one randomized single-blind trial, complete remission at 4 weeks
occurred in 72% of patients receiving combination therapy versus 45% with ivermectin alone.

e Adjunctive systemic antibiotics (e.g., tetracyclines) or isotretinoin may be indicated in coexisting
rosacea, acneiform disease, or refractory demodicosis.

Relapse after successful therapy is common, occurring in nearly half of patients over months of
follow-up in some series, reinforcing the need for maintenance and patient counseling.

Hygiene and Preventive Strategies
Long-term control requires:
e Daily lid hygiene with scrubs, warm compresses, and mechanical removal of collarettes in ocular
demodicosis (Table 3).
o Gentle but regular facial cleansing with non-comedogenic cleansers, avoidance of heavy
make-up, and elimination of chronic topical steroid use on the face.
e High-temperature laundering of bedding, towels, and pillowcases to reduce environmental mite load.

Table 3. Diagnostic techniques in demodicosis.

Technique Site Key advantages Limitations Typical use
SSSB Facial skin [Quantitative; good for mite |Mildly invasive; Routine diagnosis and
(standardized skin density; simple requires glass slides follow-up of facial
surface biopsy) and microscopy demodicosis.
Skin scraping / Facial or Simple; office-based Less standardized; |Screening where SSSB is not
tape stripping truncal skin variable yield available.
Eyelash epilation |Eyelid Direct visualization of mites, |[Mild discomfort; Standard for ocular
and microscopy  |margins eggs, scybala sampling error demodicosis and blepharitis.
Dermoscopy Face and Non-invasive; bedside; Operator Rapid screening and site

lids shows Demodex tails/openings |dependent; indirect |selection for SSSB or epilation.
In-vivo confocal |Face High-resolution in-vivo Costly; limited Specialized centers, research
microscopy imaging availability and complex cases.
PCR-based assays |Skin/lashes |High sensitivity; Lab infrastructure; |Research, epidemiology,

species-level ID not routine species studies.
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These measures reduce reinfestation and support pharmacologic interventions [1-4].

Evidence Summary

The evidence base for demodicosis treatment includes randomized controlled trials, prospective
series, and observational studies. Topical ivermectin and ivermectin—metronidazole combination
regimens show the strongest data for cutaneous disease, with high rates of lesion clearance and mite
reduction. In ocular demodicosis, tea tree oil-based lid scrubs, microblepharoexfoliation, and newer
agents, such as lotilaner ophthalmic solution, provide substantial reductions in collarettes and mite
counts, with durable benefits in many patients.

However, complete eradication is rare, relapse is frequent, and ivermectin-refractory cases are
documented, indicating that patient education, maintenance therapy, and individualized regimens are
essential. Future research should clarify optimal duration, maintenance strategies, and the role of newer
systemic and topical agents [1-4].

In primary and secondary demodicosis, the basic dermoscopic signs of Demodex are the same, but
their “background” and prominence differ.

Core Dermoscopic Signs Common to Both

o Demodex Tails: Whitish, gelatinous, spiky threads (1-3 mm) protruding from follicular openings,
corresponding to mites in the infundibulum.

o  Demodex Follicular Openings: Round/oval grayish or skin-colored follicular plugs or “dots”
representing follicle-centered mite aggregates.

o Vascular/Background Changes in Inflammatory Variants: Horizontal or reticular dilated vessels,
erythematous background, and sometimes lakes of pus in papulopustular lesions [6-9].

These findings correlate well with mite positivity on standardized skin surface biopsy and lash/skin
microscopy.

Dermoscopy in Primary Demodicosis
Primary demodicosis (e.g., pityriasis folliculorum, primary papulopustular/nodular demodicosis) occurs
without another underlying inflammatory dermatosis and typically responds to acaricidal monotherapy.

Typical Dermoscopic Picture

Dominant Demodex-Specific Signs

e Multiple Demodex tails emerging from follicular openings, often grouped in irregular clusters on
the affected patch.

o Numerous Demodex follicular openings (grayish circles/plugged follicles) in 70%+ of cases in
clinicodermoscopic series [10—14].

Follicle-Centric, Asymmetric Pattern
e Lesions are asymmetrically distributed, grouped in an irregular configuration with “satellite”
follicle-centered foci within one affected area.

Background Changes

e Fine yellow—white follicular scaling giving a “sandpaper” surface (pityriasis folliculorum), with a
faint erythematous or skin-colored background.

e In inflammatory primary demodicosis: reticular/horizontal dilated vessels and occasional small
lakes of pus around follicles.

Because there is no competing primary dermatosis, the Demodex-related structures are usually
conspicuous and easily seen [15-20].
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Dermoscopy in Secondary Demodicosis

Secondary demodicosis is defined by Demodex overgrowth on the background of another dermatosis
(rosacea, acne, perioral dermatitis, seborrheic dermatitis, or steroid-damaged skin), or systemic/local
immunosuppression.

Typical Dermoscopic Picture

Coexisting Primary-Disease Patterns

e Rosacea-Like Patterns: Polygonal or arborizing telangiectatic vessels on diffuse erythema,
perifollicular scaling, pustules, and background roughness.

o Seborrheic/Perioral Dermatitis-Like Patterns: Yellowish greasy scales, patchy erythema, or
periorificial scaling that may dominate the image.

Demodex Signs Present but Often Less Obvious

e Demodex tails and follicular openings may still be present, but they can be partially masked by the
vascular and scaling patterns of rosacea, acne, or steroid dermatitis.

o The clinicodermoscopic study specifically notes that in secondary demodicosis “dermoscopy
changes of the coexisting dermatoses may predominate, sometimes obscuring identification of
Demodex tails and Demodex follicular openings.”

Distribution/Background

e Dermoscopically, involvement is often more diffuse and symmetrical, sometimes extending beyond
the centrofacial area to perioral/periorbital or even truncal skin, mirroring the underlying disease
distribution.

Thus, in secondary demodicosis, you “read” Demodex on top of an existing dermatoscopic pattern
rather than as the sole driver.

Practical Dermoscopy Tips to Distinguish Them

Look for Dominant Pattern

e Primary: Demodex tails + follicular openings are the main finding, with subtle vascular/background
changes.

o Secondary: Rosacea/acne/seborrheic features dominate; Demodex signs are additional, sometimes
sparse or partially hidden.

Assess Distribution and Symmetry
e Primary: Asymmetric, grouped, follicle-centric patches with irregular shapes and satellites.
e Secondary: More diffuse, often symmetrical involvement matching the known underlying dermatosis.

Use Dermoscopy to Decide When to Biopsy/SSSB

e Clear Demodex signs in a “pure” pattern — SSSB to quantify and then treat as primary.

e Mixed pattern with strong rosacea/seborrheic features — treat the primary dermatosis, and if poor
response, perform SSSB and treat secondary demodicosis [21-22].

CONCLUSION

The evolving paradigm of demodicosis illuminates a paradigm shift from incidental commensal to
pivotal pathogen, with profound implications for dermatologic, ophthalmic, and interdisciplinary
practice. Ubiquitous in adults — yet pathogenic only upon density thresholds (>5 mites/cm?) or immune
dysregulation — Demodex overgrowth underpins a protean spectrum: from subtle pityriasis
folliculorum’s sandpaper texture to fulminant papulopustules rivaling rosacea, cylindrical dandruft-
driven blepharitis afflicting millions, and recalcitrant exacerbations atop steroid-damaged skin or
seborrhea. Epidemiologically, age-stratified surges (OR ~22x post-18 years), male predominance, oily
facies, HIV/malignancy immunosuppression, and occlusive cosmetics converge as amplifiers,
rendering demodicosis a stealthy epidemic in aging, vulnerable cohorts.
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Mechanistically, dual-species synergy — follicular D. folliculorum and glandular D. brevis —
orchestrates havoc: ductal impaction precipitates meibomian stasis and lipid anomalies; bacillary
payloads (B. oleronius) incite TLR-driven IL-17/IL-8 tempests; chitin fragments provoke granulomas;
lipases erode barriers, fostering superinfections. This cascade elucidates chronicity, refractoriness, and
overlap with rosacea (sans flushing/telangiectasia) or folliculitis, challenging rote differentials.

Diagnostic ascension — from crude scrapings to SSSB gold standard (90% yield), dermoscopy’s non-
invasive tails/openings (60-70% hit rate), epilation’s lash mites/eggs/scybala, confocal/PCR’s
molecular precision — demands routine adoption, eclipsing symptom silos for quantifiable mite metrics
correlating with phenotypes/responses. Absent this, under-recognition festers: >66% blepharitis
misattributed, rosacea subtypes mistreated, steroid spirals perpetuated.

Therapeutically, ivermectin reigns: topical 1% cream/lotion eradicates ~70 mites/cm?, flips 80%
positivity, sustains 6—12 months via neurotoxic mite paralysis, outperforming metronidazole/
permethrin in RCTs. Tea tree oil (5-50% lid wipes) synergizes, though ocular irritation tempers zeal,
oral ivermectin (1-3 doses, 200 pg/kg) rescues systemic/severe fronts, even ivermectin-refractory
outliers via isotretinoin adjuncts signaling resistance/host idiosyncrasies. Hygiene trinity — lid scrubs,
makeup moratorium, 60°C linens — anchors relapse prophylaxis, framing demodicosis as chronic
relapser akin to acne/rosacea, not curable ephemera.

Clinically, This Mandates Vigilance

Chronic blepharitis? SSSB first. Steroid-recalcitrant papules? Dermoscopy-guided biopsy.
Immunocompromised nodules? Systemic ivermectin stat. Inter-specialty silos crumble:
dermatovenereologists parse facial mimics; ophthalmologists target collarettes; GPs screen elderly itch.
Microbiome lens recasts Demodex as vector-modulator, inviting probiotics/hygiene innovations;
resistance surveillance (post-ivermectin flares) beckons pharmacovigilance.

Future Horizons Gleam

Lotilaner ophthalmic (FDA-approved analogs) promises targeted mite-killing sans systemic load; Al-
dermoscopy automates tails detection; metagenomic assays stratify densities pre-symptomatically;
vaccine blueprints against conserved antigens loom, potentially upending hygiene dependency. Yet
impediments persist — standardization lags (density cutoffs debated: 5/cm? facial vs. lash epilation >1—
2 mites), access barriers hobble low-resource regions, stigma veils self-reporting.

Ultimately, demodicosis exemplifies host-microbiome—parasite nexus: commensal tipping pathogenic
via threshold breaches, decoded by diagnostics, tamed by acaricides/hygiene. Empowering clinicians
with SSSB/dermoscopy protocols, ivermectin primacy, and maintenance ethos will unmask this
neglected scourge, slashing morbidity in blepharitis (25M US cases?), rosacea subsets, and beyond. As
mite loads climb in aging demographics (projected 2B+ over-60s by 2050), proactive integration —
routine screening in rosacea/blepharitis clinics, hygiene curricula, resistance pharmacometrics — heralds
a Demodex-free horizon, reclaiming skin/ocular homeostasis for millions.
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