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EDITORIAL ATOPIC DERMATITIS AT A GLANCE

topic dermatitis (AD), or eczema, is a chronic, relapsing inflammatory skin disorder
marked by intense pruritus'2.

" Atopic dermatitis is one of the most
common chronic inflammatory skin

EPIDEMIOLOGY
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' 7% diseases, with a significant impact on
o patients’ daily skin comfort and quality Approximately 129 million people worldwide
. : . were affected by AD in 2021 according to a
‘ d i of life, particularly due to persistent ‘ y‘ , d
) \\ . . systemic analysis®, while another even
{ pruritus, dryness and sleep disturbance. estimated to 204 million*, considering the

Skin barrier dysfunction plays a central heterogeneity of regions, countries, type of
or  role, with alterations in epidermal lipids diagnoses and age strata. Moreover, this
/ p—Y tight junctions number is in constant rise due to population

matologist, Prc
ergology an
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growth?, together with an increased

. . . . . prevalence of allergic and inflammatory
This structural impairment increases transepidermal water diseases hypothesized to be linked to lifelong

loss and facilitates the penetration of irritants and allergens, exposure to the external exposome, including
contributing to a vicious circle of dryness, inflammation, climate change, pollutants, chemicals, and
microbiome dysbalance and barrier damage. In this context, ifestyle changes that may disrupt the epithelial
restoring and protecting the skin barrier has become a key
component in the management of atopic dermatitis alongside
medical treatments. "

barrier of the skin and mucosa®.

A recent meta-analysis of studies from 2012
to 2022 found a global pooled prevalence of
111% in children (16% from O- to 5-year-old) ’
and 6.3% in adults, with a slightly higher rate
in females®.

AD affects all racial and ethnic groups,
though its presentation can vary, which has
clinical implications’. For example, in darker
skin types, reduced visible erythema may I
lead to underestimation of AD severity. \
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CLINICAL EVOLUTION

AD presents with varying clinical features,
severity, and course, with diagnosis based on
clinical assessment2. The disease most
commonly begins early, from birth to age 2
(early onset), with 60% of cases resolving by
age 12; less commonly, it starts after puberty
(late-onset) or, rarely, after age 60 (senile-
onset)®. In a meta-analysis, about 20% of
childhood AD persisted beyond 8 years and
under 5% by around 20 years after onset®.

In infants, it often begins with seborrhoeic
scalp scales, while toddlers may experience
lesions on the face, trunk, and extensor
surfaces, often causing crusting and intense
itch. As children age, the flexures, neck, and
hands are commonly affected, leading to dry
skin and scratching that can result in
lichenification. Adolescents and adults often
experience diffuse eczema, and frequent head
& neck and hand dermatitis'2.

Genetic factors play a key role, with AD
often running in families with AD and/or
other atopic conditions such as food
allergies, asthma, or allergic rhinoconjunctivitis,
which are common comorbidities’.
Experimental and human studies support
epicutaneous sensitization as a key
mechanism linking AD to systemic atopy'o".
Barrier dysfunction in AD skin facilitates
allergen penetration and type 2 immune
activation, potentially leading to loss of
immune tolerance in distant organs such as
the lungs and gut.

Clinically, early AD with allergic sensitization
strongly predicts later asthma, with a
sevenfold increase in risk (RR 7.0)2. Food
allergy affects 30-50% of children with AD,
with significantly increased odds of food
sensitization compared with non-AD children
(OR 6.2)1314,
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BURDEN OF DISEASE

AD ranks as the top skin disorder in terms of disease burden measured by disability-
adjusted life years (DALYs), which reflect the loss of healthy life years'™™. AD and its key
symptom, pruritus, are associated with stress, anxiety, depression, and even suicidal
thoughts, especially in severe or treatment-resistant cases'®V. Social stigma and lack of
support are key predictors of AD burden'®,

In adults, flare-ups, itching, and pain disrupt daily life, including work, social interactions,
and sleep?2°-22, Caregivers of children with AD face significant challenges in managing
symptoms and providing ongoing careZ°.

Childhood and adolescence are particularly sensitive periods when visible chronic skin
conditions like AD can lead to bullying and exclusion; healthcare professionals may be
attentive to the mental health of pediatric AD patients'?23, In adolescents, stigmatization
can lower self-esteem, leading to isolation, while sleep disturbances and school
absenteeism may impact academic performance2°. Social media can worsen unrealistic
beauty expectations, contributing to body dysmorphic disorder?4.

The greatest disease burden occurs during
flares, typically starting with pruritus and
progressing to erythema, papules, cracking
skin, and infiltration’. The frequency,
duration, and severity of flares predict long-
term AD outcomes and quality of life?>. In
a global study, adolescent and adult
patients experienced an average of 4.7
flares in mild AD to 7.6 in severe AD over
six months, with each flare lasting an
average of 15.3 days?°. In this study, pruritus
mean scores ranged from 3.3 (mild AD) to
7.0 (severe) on a 10-point scale, sleep
disturbances ranged from 2.0 to 4.6 nights
per week, and activity impairment affected
21.4% to 53.7% of patients?6. Additionally,
1.5 to 6.1 hours per week were missed from
work on average.
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BIOLOGY OF ATOPIC DERMATITIS

is characterized by a genetically and inflammation-driven disruption of the
A Dskin permeability barrier in the stratum corneum and of tight junctions in the
granular layer. Barrier disruption leads to increased trans epidermal water loss, skin
dryness, scratching, and enhanced penetration of allergens, pathogens, and irritants,
which in turn promotes a hyperactive, predominantly type 2-skewed immune response.
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Figure 1: Key structural differences between healthy skin (left side) and AD skin (right side).

LIPID DEFICIENCY OF THE SKIN BARRIER

A healthy skin barrier relies on lipids from
biosynthetic pathways and sebaceous glands,
forming a matrix of free fatty acids,
triglycerides, wax esters, squalene, cholesterol,
and sphingolipids (mainly ceramides)?7-29,
Together, these lipids lubricate the skin,
protect against environmental insults, and
support the skin microbiota.

Recently, a lipidomic study on AD patient’s
lesional and non-lesional skin from different
body and face areas (co-published by NAOS
Research with a public research institute),
showed that skin barrier disruption was

linked to lipidome dysregulation, with
reduced lipids in sebum-rich areas correlating
with AD severity3°.

Sebum and stratum corneum analyses
showed markedly lower squalene, fatty acids,
fatty alcohols and wax esters in AD compared
with healthy controls. The global analysis of
lipid profile and ratio between lipids indicated
compromised lipid cascade processes in AD
skin3%. The authors hypothesized that this
lipid depletion may result from inefficient lipid
machinery and/or its interaction with
commensal bacteria and fungi.
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PROTEIN DEFICIENCY OF THE SKIN BARRIER

The FLG gene, coding for filaggrin, plays
an essential role in skin barrier integrity,
and loss-of-function mutations in some
patients increase risk of severe AD, early
food sensitization, and progression to
asthma3!. Even without mutations, all
patients show reduced expression

TIGHT JUNCTIONS’ DEFICIENCY

Tight junctions, located beneath the
stratum corneum, in stratum granulosum,
regulate paracellular permeability to water,
ions, and water-soluble molecules and are
primarily composed of claudins, a family
of 27 transmembrane proteins3334. In AD,
reduced expression of claudin-1 and
claudin-23 impairs bioelectric barrier
function and correlate inversely with
type 2 inflammation33. Both inherited and
acquired defects in claudin-1 have been
associated with AD susceptibility.

Tight junction dysfunction in AD appears
to be driven mainly by cutaneous
inflammmation33. This defect disrupts
stratum corneum maturation by altering
pH regulation, lipid processing, and
keratohyalin granule formation, resulting
in increased permeability to allergens and
microbial products. The barrier failure is
further amplified by penetration of tight
junctions by Langerhans cell dendrites,
perpetuating a vicious cycle of barrier
disruption and skin inflammation3>36.

of filaggrin and other epidermal barrier
proteins (filaggrin-2, hornerin, and certain
claudins), including in non-lesional skin,
suggesting epigenetic mechanisms
negatively regulating keratinocyte
differentiation32.
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HYPERINNERVATION

Since Urashima (1998)%, pruritus in AD
has been linked to an increased density
of cutaneous free nerve endings.

In normal skin, epidermal nerves are
contained beneath keratinocyte tight
junctions, with nerve endings rapidly

junctions to maintain this barrier. Defects
in the epidermal barrier disrupt this
pruning, allowing nerves to extend into
the upper epidermis and even the stratum
corneum, causing abnormal activation
and itch sensitization®8°.

pruned at intersections with newly forming

INFLAMMATION

Cutaneous inflammation is central to AD, with systemic
type 2-mediated mechanisms predominating'. Type 2
lymphocytes, including Th2 cells, a subset of CD4+ T
lymphocytes, and ILC2 (innate lymphoid cells 2), orchestrate
type 2 immunity, facilitate tissue repair but drive chronic
inflammatory conditions, including asthma and allergies.

In lesional AD skin, T-cell infiltrates are accompanied by
activation of skin-resident dendritic cells, innate lymphoid
cells, and Langerhans cells235. Barrier disruption triggers
the release of keratinocyte- and mast cell-derived alarmins,
including the cytokine thymic stromal lymphopoietin (TSLP),
IL-33 and IL-25, which activate dendritic cells and promotes
Th2 differentiation and expansion. Type 2 cytokines IL-4
and IL-13 drive IgE class switching and production in B cells
via STAT signalling?4!, while IL-5 promotes eosinophil
recruitment and activation. Besides, dendrites from dendritic
cells extend beyond the stratum granulosum and sense
antigens across the compromised barrier33,

Severe AD patients often exhibit IgE reactivity to environmental allergens, microbes, food
proteins, or autoantigens, which can trigger or exacerbate flares242. Contact allergy affects
40%-65% of patients, exacerbating AD lesions'. These mechanisms create a pathogenic
cycle in which barrier impairment and type 2-driven inflammation, potentiated by alarmins

and environmental triggers, sustain chronic skin inflammation.
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PRURITUS

Itch is the hallmark of AD and may become
intractable. It is triggered by diverse
pruritogens and mediated by cutaneous
pruriceptive sensory neurons that transmit
signals via afferent fibers to the spinal
cord?

Dry skin and epidermal barrier dysfunction,
including impaired tight junctions, lead
to cutaneous hyperinnervation and
facilitate the penetration of irritants and
allergens?3°. This plays a central role in
initiating and perpetuating the itch-scratch
cycle by triggering epithelial alarm signals
that activate immune and neural pathways.
Type 2 cytokines, notably IL4, IL13, IL3]1,
and TSLP, are major mediators linking
barrier disruption to pruritus23943,

TSLP is produced by keratinocytes and
mast cells in response to barrier damage
and allergen exposure and is markedly

DYSBIOSIS

In AD, epidermal barrier dysfunction and
microbial dysbiosis are tightly linked.
Epidermal barrier defects, including FLG
mutations and reduced production of
antimicrobial peptides, allow
Staphylococcus aureus to penetrate the
skin, triggering cytokine imbalances that
promote inflammation and worsen AD?'.
On the other hand, reduced microbial
diversity with predominance of S. aureus
promotes inflammation, pruritus, and

upregulated in AD, where it promotes
type 2 inflammation“©444 TSLP can also
directly activate cutaneous sensory
neurons involved in itch, independently
of immune cells, and increase neuropeptides
such as substance P, further amplifying
pruritic signalling444, In animal models,
keratinocytic TSLP promotes allergen
sensitization in barrier-defective skin and
drives progression to allergic asthma“°.
IL31, mainly produced by activated Th2
cells, directly stimulates sensory neurons
through IL31 receptor subunit a, activating
JAK/STAT signalling and enhancing
neuronal excitability and nerve growth,
which correlates with itch severity in AD241,
Clinical efficacy of IL31RA blockade with
nemolizumab and of IL4Ra inhibition with
dupilumab underscores the relevance of
neuroimmune interactions in AD-related
pruritus?.

barrier damage through toxin, protease,
and biofilm-mediated mechanisms24748,

Cutaneous yeasts such as Malassezia may
further exacerbate inflammation in
susceptible individuals249.

In contrast, commensals such as S.
epidermidis support barrier repair by
enhancing ceramide production,
underscoring the importance of a balanced
skin microbiome in AD?8,
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EXTERNAL FACTORS TRIGGERING FLARE-UPS

Irritants and allergens are major triggers of
AD flares, making avoidance strategies
essential. They include irritants like alkaline
detergents and allergens such as food,
inhalants, contact and microbial antigens
(e.g. dust mites, pollen), particularly in
sensitized patients with elevated IgE-
mediated reactivity'2. In infants, foods like
eggs or cow’s milk can trigger flares, though
most food allergies resolve in childhood, and
dietary prevention is unproven. In children,
exposure to unfamiliar pets, chlorinated
pools, and textiles like wool and nylon can
exacerbate AD'2,

Environmental factors contribute
significantly to AD, with second-hand smoke
and air pollution associated with increased
prevalence and flares through oxidative stress
and inflalnmation®°°". Climate change-related
factors, including extreme temperatures and
increased humidity, may further aggravate
disease burden®'.

Stress is another key trigger for AD,
exacerbating inflammation and skin barrier
dysfunction through activation of the
hypothalamic-pituitary-adrenal axis and
neuroendocrine-immune pathways®2.
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ATOPIC DERMATITIS MANAGEMENT

management aims to relieve
A symptoms and achieve long-
term control through patient-centred care,
focusing on trigger avoidance, skin barrier
restoration with emollients/moisturizers,
and step-up/step-down anti-inflammatory
treatment according to disease severity'2
Topical corticosteroids (TCS) and
calcineurin inhibitors are commonly used
for visible lesions and proactive treatment
of relapsing areas, though concerns persist
regarding corticosteroid use'2°, Severe
disease may require phototherapy or
systemic treatments, including effective
biologics such as dupilumab, while

antihistamines provide limited benefit!2,
Adjunctive approaches (dietary
modifications, allergen-specific
immunotherapy, psychological support,
and patient education) may further
improve outcomes'253,

Patient satisfaction remains suboptimal,
with up to 30% of patients with frequent
flares reporting dissatisfaction22. The
treatment landscape is rapidly evolving:
the EuroGuiDerm living guidelines provide
up-to-date recommendations for non-
systemic®* and systemic therapies®s.
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TOPICAL CORTICOSTEROIDS

Anti-inflammatory TCS are used in response to pruritus, sleep disturbance, or to prevent
flares, and are available in potencies from mild to super-potent'®456, Their lipophilicity and
low molecular weight enable effective skin penetration and binding to cytoplasmic receptors.
Selection depends on potency, formulation, patient age and condition, and application site'.
While TCS have demonstrated their efficacy in managing flares, adverse effects have also
been documented and include cutaneous and systemic reactions, particularly with long-
term or recurrent use. Prolonged application of potent TCS on face and other sensitive areas
can cause barrier alteration, skin atrophy, striae, perioral dermatitis, rosacea, purpura, and
telangiectasia, with adolescents and older patients at higher risk'*657. A Cochrane network
meta-analysis confirmed an increased risk of skin thinning with long-term use®s.

EMOLLIENTS AND EMOLLIENTS PLUS

Basic emollient therapy is fundamental to Emollients have a favourable safety profile

AD management at all disease severities
and stages, including prevention, pregnancy,
and in combination with topical or systemic
treatments®54°5 Emollients, including
emollients ‘plus’ (topical formulations with
vehicle-type substances plus additional active,
non-medicated substances), improve barrier
function, promote microbial diversity and
alleviate AD severity, symptoms,
inflammation, and itch>4°6.,

A Cochrane review demonstrated that
moisturizers and emollients reduce flare
frequency and the need for TCS, compared
with no moisturizer®®.

The role of emollients in preventing other
atopic conditions, particularly food allergy,
by reinforcing the skin barrier is the object of
research06163,

and should be used frequently and
liberallys556:59.60,

Thus, guidelines on atopic eczema
recommend (i) gentle cleansing and bathing
procedures; (ii) daily use of emollients on
the entire skin surface; (iii) to apply emollients
immediately after bathing or showering; (iv)
once the flare-up has subsided, to use
emollients as a basic treatment to prevent
future flare-ups and reduce symptoms34.

KEY TAKEAWAY

Prevalence: 11% in children (16% under 5) and 6%
in adults.

Burden & flares: AD impacts daily activities and sleep
quality. Pruritus drives stress, anxiety, and depression.
Burden peaks during flares.

Triggers: Irritants, allergens, microbes, food, pollution,
extreme temperatures and stress.

Genetlcs&comorbldltles AD runs in families; linked
to asthma, allergies,.and rhlnoconjunctlwtls

Barrier dysfunctlon Stratum corfieum an tight
junctions are impaired. Llpld and protein deﬁcrenmes

(filaggrin) worsen barrier defects. Hyperlnnervatlon

\\\\\

Wi —_ A
Immune dysregulation & mlcroblome Alarmins (TSLP,

IL-25, Tk- 33) promote type 2 Kﬂnﬂammatlon
Microbiome alterations, includi g S. aureus
predominance, contrlbute to flares aqd barrier
damage. S )

increases itch.

Management: Recommendations include baseline
therapy (daily use of emollients, trigger avoidance)
and stepwise anti-inflammatory therapy: TCS,
calcineurin inhibitors in mild AD, and phototherapy,
systemic therapy, or biologics in moderate-severe
disease.
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