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Abstract. Introduction: Itch or pruritus is “an unpleasant sensation that evokes the desire to scratch”; it is
defined as “chronic” if it persists for more than six weeks. Many authors include chronic itching among
allergic-immunological disorders. Chronic spontaneous urticaria, atopic dermatitis, allergic contact derma-
titis, and prurigo nodularis are some of the allergic diseases characterized by itch. This symptom, as well as
being histaminergic, can be supported by specific sensory neuronal circuits and by inflammatory mediators,
epithelial and effector cytokines, and other molecules which, through distinct, interdependent or synergistic
pathways, are involved in chronic itching. Objectives: This work aims to provide an updated consultation and
review of the literature regarding pruritus, in both diagnostic and therapeutic contexts. It also aims to evaluate
the role of topical and active cosmetic ingredients in soothing itch and repairing the barrier damage responsi-
ble for it. Methods: A review of available literature (PubMed, various search terms) was conducted. Indications
and guidelines were analyzed regarding topical ingredients considered effective in addressing itch and skin
barrier repair. Results: A diagnostic-therapeutic algorithm is proposed, based on recent findings on the biology
of pruritus and targeted therapies. The rationale for a dermocosmetic prescription is identified as an alterna-
tive, complementary, or synergistic therapeutic option alongside traditional or innovative drugs. Conclusions:
Recent insights into the biology of pruritus, a debilitating symptom in many allergic diseases, have led to the
development of precise diagnostic-therapeutic algorithms. While new molecules and targeted drugs are be-
ing explored, hydrating topicals have been shown to alleviate symptoms, improve skin barrier function, and
reduce allergen penetration and bacterial contamination.

etiologies, including inflammatory skin conditions,
malignancies, chronic kidney and hepatobiliary disease,

Pruritus is an uncomfortable sensation leading to
a scratch response, evolutionarily conserved to expel
noxious environmental substances in its acute form.

Chronic pruritus is defined as itch lasting greater
than 6 weeks, resulting from several underlying

endocrine, neuropathic and psychogenic disorders.
Chronic itching of unknown origin is restrictive
on the health-related quality-of-life for patients, and a
diagnostic and therapeutic challenge for clinicians. De-
spite limited eflicacious treatments, the understanding
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of novel itch-sensory pathways has lead to the devel-
opment of new, targeted therapies. This paper aims
to underline the importance of correct cleansing and
protection of the skin barrier in allergic skin diseases
characterized by chronic pruritus. Based on data in the
literature, a list of topical ingredients providing relief
from symptoms, improving the functionality of the
skin barrier, and reducing the penetration of allergens
and bacterial contamination is provided.

Biology of itching in allergic skin diseases

Histaminergic itch, typical of acute urticaria, is
a feature of type I hypersensitivity. Mast cells release
histamine after IgE-mediated activation through its
cell-surface high-affinity receptor, FceRI. Degranula-
tion occurs near itch-sensory nerve fibers in the skin,
pruritogens are released and bind their respective re-
ceptors on terminal axons. This triggers the opening
of non-specific cation channels, such as transient re-
ceptor potential A1 (TRPA1), transient receptor po-
tential V1 (TRPV1), or both, resulting in membrane
depolarization and subsequent activation of an ac-
tion potential by voltage-gated ion channels, NaV1.7
and NaV1.8. Itch-sensory signals are relayed through
unmyelinated and slow-conducting C-fibers to their
respective cell bodies in the dorsal root ganglia and
subsequently transmitted to the dorsal horn of the
spinal cord in the central nervous system and ulti-
mately to the brain, where these signals are perceived
as an itchy sensation’. In other allergic, immunologic,
and systemic diseases, pruritus is mediated by non-
histaminergic pruritogens, including tryptase, sub-
stance P, interleukins (IL)-1, -4, -13, and -31, thymic
stromal lymphopoietin (T'SLP), eosinophil cationic
protein, major basic protein, and superoxide anion
(Oy"). These factors act either through direct activa-
tion of epidermal nerve fibers by external mechani-
cal, chemical, or physical stimuli, or via modulation
of opioid pathways and histamine H4 receptors®. The
gastrin-releasing peptide receptor’, Mas-related G
protein—coupled receptor (Mrgpr) family*®, natriu-
retic peptide B (Nppb)®”’, and various itch-mediating
cytokine receptors, represent new and emerging path-
ways to be considered and targeted for the treatment.
Pruritogens induce itching mainly by acting on the

sensory nerves, causing one to scratch the affected area,
further aggravating skin discomfort. This vicious cycle
is called the “itch-scratch cycle™. The somatosensory
sensation of itch, especially chronic itch, is closely as-
sociated with dry skin, either as a clinical manifesta-
tion of dermatoses such as xerosis, atopic dermatitis
(AD), and psoriasis, or of a common cutaneous mani-
festation in pruritic systemic diseases, such as chronic
kidney disease (CKD), chronic liver diseases (CLD),
and diabetes mellitus (DM)’. Thus, aged skin, inflam-
matory skin diseases, and cutaneous xerosis connected
to systemic diseases, could be among the underlying
conditions impairing skin barrier functions such as
trans epidermal water loss (TEWL), stratum corneum
(SC) hydration, and pH™.

Histaminergic itch mechanisms are briefly illus-
trated in Figure 1.

Non-histaminergic itch mechanisms are briefly
illustrated in Figure 2.

Classification of pruritus and diagnostic work up

The International Forum for the study of itch
(IFSI) developed a classification of chronic pruritus
in 2007, which is still considered correct. Three groups
of conditions are proposed: pruritus on inflamed skin
(group I), pruritus on non-inflamed skin (group II),
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Figure 1. Figure created by the author with the aid of AI-based
illustration tools.
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and pruritus presenting with severe chronic second-
ary scratch lesions, such as prurigo nodularis (group
IIT). Underlying diseases are classified: dermatologi-
cal, systemic - including diseases of pregnancy and
drug-induced pruritus - neurological and psychiatric.

Non-Histaminergic ltch Mechanisms

O 0

Keratinocytes  IL-31, TSLP,
proteases,
@9 bile salts, Spinal
O D neuropeptides cord
Immune cell

K/p-opioid

Non-histaminergic
C fiber

Skin

Figure 2. Figure created by the author with the aid of AI-based
illustration tools.

Table 1. Itch classification (IFSI modified)®®.

In some patients more than one cause may account for
pruritus (“mixed”) while in others, no underlying dis-
ease can be identified (“others”)'. Given their impre-
cise definitions, historical terms such as pruritus size
materia, senile pruritus, psychogenic pruritus, should
be avoided®.

Clinically, pruritus can be divided into six types:
itch caused by systemic diseases, caused by skin dis-
eases, neuropathic pruritus, psychogenic pruritus, pru-

ritus with multiple factors, and from unknown causes'’

(Table 1).

A primary skin lesion should be sought or skin
changes secondary to scratching should be character-
ized. When the cause is not dermatological, routine
laboratory tests are carried out, as well as serology for
HIV, hepatitis viruses, heavy metal exposure, hypovi-
taminosis, parasitosis.

In the case of suspected occult neoplasia, espe-
cially hepatobiliary and hematological malignancies,
further radiological and laboratory investigations such

IFSI groups Clinical presentation Etiology Examples

Group I Inflamed, diseased- skin Dermatologic Atopic dermatitis
Psoriasis
Allergic contact dermatitis
Lichen planus

Group II Non-inflamed, non- diseased skin Systemic Cholestatic itch
Uremic itch
Paraneoplastic itch
Diabetes-associated itch

Group III Secondary lesions from chronic Neuropathic Scalp dysesthesia

scratching, rubbing, picking Brachioradial pruritus
Notalgia paresthetica
Anogenital pruritus
Psychogenic

Delusion of parasitosis
Excoriation disorder
Morgellon disease
Substance use disorder

Mixed: more than one cause may account for pruritus

Other: no underlying disease can be identified

I diagnostic step: clinical picture only

IT diagnostic step: histological, laboratory, radiological investigation

General approach to itch based on clinical presentation and underlying etiology. These are not absolute categories but represent

a general scheme.
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Chronic itch (= 6 weeks): Diagnostic algorithm

Primary skin eruption or lesion (+ secondary chronic scratch lesions)?
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Figure 3. Diagnostic workup algorithm of chronic itch!*2°. CBC: Complete blood count; CXR: chest x-ray;
DIF: direct immunofluorescence; Dx: diagnosis; H&E: hematoxylin and eosin; H&P: history and physical
examination; HbAlc: hemoglobin Alc; KOH: potassium hydroxide; LDH: lactate dehydrogenase; MRI: mag-
netic resonance imaging; ROS: review of systems; SPEP: serum protein electrophoresis; UPEP: urine protein
electrophoresis. Figure created by the author with the aid of Al-based illustration tools, based on data and

concepts from the scientific literature.

as chest X-ray, serum or urine electrophoresis and ul-
trasonography are recommended.

Finally, neuropathic and psychogenic causes
should not be overlooked. If a possible systemic etiol-
ogy is not identified, the patient will be given the diag-
nosis of chronic pruritus of unknown origin (CPUO),
which should be correlated with blood eosinophil
levels (Figure 3).

Pruritus in skin allergic diseases

Many authors include chronic itch, both hista-
minergic and nonhistaminergic, among allergic and
immunologic disorders.

1tch in chronic spontaneous urticaria

Urticaria is characterized by pruritic wheals or
hives on the skin that typically last for 24 hours or

less and often migrate. The causes can be numerous,
including allergic reactions, mechanical stimulation,
autoimmunity, or simply idiopathic. In the setting of
acute urticaria, it is well understood that the activation
of IgE by putative antigens results in the activation of
mast cells (and basophils) and the release of preformed
mediators, the most important being histamine. This
process results in the elicitation of hives and associated
histaminergic pruritus that is often responsive to anti-
histamines. However, when urticaria is chronic and oc-
curs for a period greater than 6 weeks, it is described as
chronic spontaneous urticaria (CSU), and its associated
chronic itch becomes more difficult to manage, sug-
gesting the involvement of a histamine-independent
pathway mediating itch’.

Mechanisms of chronic itch in CSU are resumed

in Table 2.
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Table 2. Pathophysiology of itch in CSU.

Table 3. Pathophysiology of itch in AD.

* In acute urticaria, antigens activating IgE induce mast
cells and basophils to release preformed mediators,
the most important being histamine, with consequent
elicitation of hives and associated histaminergic itch
(often responsive to antihistamines).

* Mast cells synthesize and release histamine and other
mediators: eicosanoids, such as prostaglandin D2 and
leukotriene C4, D4, and E4%.

* Well-recognized immunologic stimuli can degranulate
mast cells through the IgE receptor, including IgG
antibodies to IgE (5% to 10% of patients) or FceRI
(30% to 40% of patients) in the context of CSuU%.

* Other cell types have been implicated, as evidenced by the
presence of eosinophils, neutrophils, and lymphocytes in
urticarial skin lesions on histology®.

* Histamine receptor 1 and histamine receptor 4 (H4R) on
sensory neurons have been implicated in itch?**.

* H4R expressed on mast cells indicates additional
indirect mechanisms of mast cells’ stimulation to release
pruritogens. H4 antagonist demonstrated significant
reduction in histamine-induced pruritus with no effect on
wheal formation®.

* Mirgprb2 is a key receptor that mediates IgE-independent
L2729

mast cell activation, thus urticarial itc

1zch in atopic dermatitis

Atopic dermatitis (AD) is a common chronic and
relapsing inflammatory skin disorder characterized by
intense pruritus and scaly red rashes involving classic
locations (cheeks and extensor extremities in infants
and flexural sites in children and adults). It typically
presents during infancy and can persist into adult-
hood®. In contrast to urticaria, it is well established
now that AD-associated pruritus is largely nonhista-
minergic in nature. Indeed, several cytokines, mostly
those associated with the type 2 immune response
(e.g. IL-4,1L-13,IL-31, IL-33 and TSLP), have been
implicated in mediating both inflammation and neu-
rophysiologic pruritus in the context of AD. Recent
advances in our understanding of the neuroimmune
basis of AD-associated itch have emboldened the de-
velopment of new treatments for AD and provoked
the hypothesis that other immunologically related dis-
orders might also be amenable to similar therapeutic
interventions’.

Mechanisms of itch in AD are resumed in Table 3.

» AD is associated with enhanced mast cell activation and
histamine release: the effects of H4 antihistamines for the
treatment of AD and its resulting itch are currently under
investigation.

* IL-31, produced by TH2 cells in the context of AD, is the
first cytokine identified as a pruritogen31.

* Nemolizumab, an anti-IL-31 receptor (IL-31 receptor A)
blocking mADb, has demonstrated antipruritic efficacy in
patients with AD*%

* TSLP and IL-33, epithelial cell-derived cytokines of
type 2 cellular responses directly stimulate itch-sensory

neurons in vivo>>>4,

* Anti-TSLP (Tezepelumab) and anti-IL-33 (Etokimab)
mAbs are being explored in clinical trials for AD%.

* Dupilumab was the first US Food and Drug
Administration (FDA)-approved mAb for the treatment
of AD and targets IL-4 receptor A to block both IL-4
and IL-13 signaling®®.

* Anti-IL-13 mAbs Tralokinumab and Lebrikizumab
significantly improve AD-associated itch®”%,

* Lymphocytic AD-associated cytokines are dependent
on Janus kinase (JAK)-signal transducer and activator
of transcription signaling for their effects on cellular

transcription and activation®.

* Topical Tofacitinib (JAK1/3 inhibitor), JTE-052
(pan-JAK inhibitor), and Ruxolitinib (JAK1/2 inhibitor)
have rapid effects on the resolution of itch**.

+ JAK inhibitors likely have neuromodulatory properties*.

* Oral JAK1-selective inhibitors Upadacitinib for the
treatment of AD demonstrates potent anti-itch effects as
well®.

* Baricitinib, a JAK1/2 inhibitor, was also able to improve
AD rash in addition to AD-associated pruritus in a phase
2 trial®.

Itch in prurigo nodularis

Prurigo nodularis (PN) is classically character-
ized as a neurodermatosis: the underlying itch drives
the development of the rash, typically characterized by
multiple dome-shaped hyperkeratotic nodules. Lesions
are symmetrically distributed on the extensor surfaces
of the extremities and on areas of the torso accessible
to scratching, with the mid-back commonly spared;
the flexural surfaces, palms, soles, face, and groin are
rarely affected. Intense pruritus and chronic repetitive
scratching, rubbing, or picking are observed®’.

PN presents in the context of several systemic dis-
eases, including chronic kidney disease and HIV, but
can also manifest independently***°. Strikingly, 50%
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of patients with PN exhibit atopy as a comorbid en-
tity. Although exhibiting distinct clinical features, even
in the context of AD, PN has demonstrated similar
pathologic features to AD. Thus, it is likely that PN
will respond to drugs currently explored or used in the
setting of AD.

Mechanisms of pruritus in PN are resumed in

Table 4.

Chronic pruritus of unknown origin

Chronic pruritus of unknown origin (CPUO)
presents as generalized pruritus with no clearly defined
cause. These patients typically do not exhibit a rash but
are widely believed to have a type 2 immune proﬁlesg.
Increased eosinophils in the dermis and in the blood,
and mild increases in serum IgE levels are common®.
Additionally, the transcriptional profiling of CPUO
skin demonstrated a distinct but similar profile to
lesional AD skin®. However, unlike atopic dermati-
tis (AD), patients with chronic pruritus of unknown
origin (CPUQ), while exhibiting a type 2 immune
profile, are thought to have milder systemic inflamma-
tion and generally lack a history of atopic disease. No

Table 4. Pathophysiology of itch in PN.

* PN and AD share common pathologic features: both
PN and AD are associated with histologic features of
hyperkeratosis and a mixed dermal inflammatory infiltrate
(lymphocytes, neutrophils, mast cells, and occasional
eosinophils)®".

* AD and PN are associated with increased expression of
IL-31 within the lesions2.

* Both patients with AD and PN have lesions with
increased density of nerve fibers innervating the skin®*,

* Dupilumab demonstrated clinically meaningful and
statistically significant improvements in itch and skin
lesions versus placebo in PN, in a recent phase III tria

* Nemolizumab monotherapy significantly reduced the
signs and symptoms of prurigo nodularis in a recent phase
I trial®.

* Vixarelimab, a human monoclonal antibody binding to
the beta subunit of the oncostatin M receptor, inhibiting
signaling of both IL-31 and oncostatin M, led to a relief
of itch and clearing of skin nodules in patients suffering
from PN*.

* Neurokinin 1 receptor antagonist Serlopitant reduces
pruritus intensity in PN,

1%

FDA -approved medications exist for the treatment of
CPUO".

Mechanisms of pruritus in CPUO are resumed
in Table 5.

1tch in allergic contact dermatitis

Allergic contact dermatitis (ACD) is an itchy ec-
zematous reaction of the skin that occurs hours to days
after encountering an allergen. Unlike irritant con-
tact dermatitis, which results from an irritant chemi-
cal causing a direct toxic effect on the skin, ACD is a
delayed type IV hypersensitivity reaction to a hapten
or antigen®. Although irritant contact dermatitis and

ACD are often difficult to distinguish from each other,

Table 5. Pathophysiology of itch in CPUO.

* Patients with CPUO could have sensory neuronal
dysfunction that potentiates the effects of type 2
inflammation to drive itch®’.

* CPUO has been associated with pruritus in elderly
patients®2.

* Current guidelines recommend the use of several
therapy options, including emollients, antihistamines,
gabapentinoids and antidepressants, for the treatment of
CPUO%,

* Patients with CPUO responded to systemic Tofacitinib®.

Table 6. Pathophysiology of itch in ACD.

* 'The precise mechanisms underlying itch in patients with
ACD remain poorly defined.

* Recent studies are demonstrating novel T cell-
independent mechanisms as key players in ACD-
associated itch.

* Epithelial cell-derived IL-33 can directly stimulate
itch-sensory neurons in a murine model of ACD*,

* Mast cells have been implicated in modulating
ACD-associated inflammation®®.

* Proadrenomedullin peptide, an endogenous activator
of Mrgprb2/X2, is critically upregulated in lesional
human ACD skin. Its activity is entirely independent of
histamine'.

* Mirgprb2-elicited activation resulted in smaller amounts
of histamine release but greater release of tryptase®’.

* Chemogenetic activation of mast cells results in the
release of serotonin, leukotriene C4, and sphingosine-
1-phosphate. Nppb neurons express receptors for these
molecules, which activate itch along the gastrin-releasing

peptide—spinal cord pathway70.
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patch testing is the gold standard test to determine
culprit allergens that favor a diagnosis of ACD. Like
many other chronic itch disorders, histamine is poorly
involved in ACD.

Mechanisms of itch in ACD are resumed in Table 6.

Traditional drugs for chronic pruritus

Underlying cause of pruritus needs to be iden-
tified and treated although etiological treatment is
not always sufficient to improve it, and pruritus fre-
quently remains of unknown origin and a therapeutic
challenge.

Traditional topical treatments for itching are
summarized in Table 7.

Traditional systemic treatments for itching are
summarized in Table 8.

Table 7. Traditional topical treatments for itching”".

Innovative and emerging drugs for chronic pruritus
BoruLinum Toxin

The ability of botulinum neurotoxins (BoNTs) to
attenuate transmitter release from afferent terminals
provides a rationale for studying its effect on pruritus.
A 2018 study demonstrates the long-lasting anti-pru-
ritic effects of two BoNT serotypes (BoNT/A1 and
BoNT/B1), in a murine pruritus model, using two
different mechanistically driven pruritogens and indi-
cates that BoNTs may have a direct effect upon mast
cell degranulation®.

Subsequently, Gazerani P. provides some plausible
mechanisms underlying the anti-itch (both histamin-
ergic and non-histaminergic) effect of BoNTs, among
which the blockade of neurotransmitter release, the
blockade of mast cell degranulation, the downregula-
tion of TRPs (Transient Receptor Potential channels),
and the inhibition of neuroimmune key players, such
as IL-17. Evidence supporting the neuronal, glial, and
immunomodulatory effects of botulinum neurotoxins
(BoNTs) in reducing itch transmission is presented,
and potential future directions are discussed. Further

Drug category Active substance

Indications

Hydrocortisone 1%
Betamethasone valerate 0.1 %

Topical corticosteroids

Recommended for short-term treatment of chronic pruritus
associated with a steroid-responsive dermatosis and secondary
inflammatory scratch lesions.

Topical immunomodulators | Tacrolimus, Pimecrolimus

(Calcineurin inhibitors)

Recommended as second-line treatment for chronic pruritus
associated with atopic dermatitis in patients > 2 years of

age and may be considered off label for other inflammatory
dermatoses and for secondary inflammatory scratch lesions.

Synthetic cannabinoids
N-palmitoyl ethanolamine

Topical PDE4 inhibitor Crisaborole Rapidly relieves atopic dermatitis-associated pruritus and
studies suggested its efficacy in patients with psoriasis.
Coolants Menthol Recommended for topical treatment of chronic pruritus.
Other phenols
Local anesthetics Lidocaine Recommended for topical treatment of chronic pruritus.
Pramoxine
Polidocanol
Capsaicin Cream 0.025 % t0 0.1 % 4 to 6 | In case of brachioradial pruritus and notalgia paresthetica, also
treatment with capsaicin 8 % patch may be considered.
Cannabinoids Anandamide Phytocannabinoids | Recommended for topical treatment of chronic pruritus.
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Table 8. Traditional systemic treatments for itching71.

Drug category Active substance Indications
Non-sedative antihistamines Cetirizine May be considered for chronic pruritus. In case
Loratadine of insufficient response to the standard dose, up dosing
- (up to 4 x the standard dose) may be considered.
Fexofenadine
Levocetirizine
Desloratadine
Ebastine
Systemic glucocorticosteroids Hydrocortisone May be considered as short- term treatment of most severe
Prednisone chronic pruritus with great mental distress.
Prednisolone
Methylprednisolone
Triamcinolone
Dexamethasone
Betamethasone
Deflazacort
Phototherapy UVA and UVB light Anti-inflammatory, immunomodulatory and antiproliferative
effects on the skin with pruritic dermatoses.
Cannabinoid Dronabinol Efficacious in treating generalized pruritus, especially in systemic
diseases such as cholestatic pruritus and uremic pruritus.
Antiepileptic drug Gabapentin Particularly indicated in neuropathic pruritus and in chronic
Pregabalin prurigo (off label)
Antidepressants: Efficacious in refractory pruritus; uremic, cholestatic and
paraneoplastic pruritus and psychogenic pruritus.
* Tricyclic antidepressants Doxepine
Amitriptyline
* Selective 5-HT/serotonin uptake Fluoxetine
inhibitors Paroxctine
Fluvoxamine
* Noradrenaline and 5-HT/serotonin | Mirtazapine
antidepressants
Systemic Immunosoppressants Cyclosporin A Refractory chronic pruritus associated with inflammatory
Methotrexate dermatoses and chronic prurigo.
Azathioprine
Thalidomide
Biologics Dupilumab Approved for the treatment of chronic nodular prurigo.
Opioid receptor agonists and Naltrexone Uremic and cholestatic pruritus.
antagonists Naloxone
Opioid k-receptor agonists Difelikefalin Recommended for adults with moderate to severe
nephrogenic pruritus and hemodialysis.
Neurokinin receptor-1 antagonists Aprepitant May be considered in recalcitrant cases of chronic pruritus.

Serlopitant
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Table 9. Innovative and emerging products for allergic skin disorders with chronic pruritus that are currently being studied according
to clinicaltrials.gov (active-not recruiting studies) at the time of writing (Sept 23%2025).

Disorder Target Therapeutics

CSU JAK 1 Povorcitinib
Bruton Tyrosin Kinase (BTK) Remibrutinib

CIU KIT Barzorvolimab
c-KIT Briquilimab

AD, CHRONIC JAK Delgocitinib cream

ECZEMA JAK1/JAK2 Abrocitinib
Mesenchymal stromal cells ADSTEM
Cannabinoid receptors (CB1 and CB2), serotonin receptors (5-HT1A), | Topical Cannabidiol
and transient receptor potential (TRP) channels

PN JAK1/JAK2 Ruxolitinib cream
1L4-11.13 Dupilumab
1L4-11.13 Stapokibart Injection
1L-31 Nemolizumab
Cannabinoid receptors (CB1 and CB2), serotonin receptors (5-HT1A), | Topical Cannabidiol
and transient receptor potential (TRP) channels

ACD 1L4-11.13 Dupilumab

CPUO None None

CSU (Chronic Spontaneous Urticaria), CIU (Chronic Inducible Urticaria), AD (Atopic Dermatitis), PN (Prurigo Nodularis), ACD (Allergic contact

dermatitis), CPUO (Chronic pruritus of unknown origin)

well-designed clinical trials are needed to establish pa-
tient selection criteria, safe and effective dosing, and

optimal intervals for repeated administration®’.

Biologics

As more evidence points towards type 2 inflam-
mation as a mechanism for CPUQO, with a paradoxi-
cal decrease in type 1 inflammation, there has been a
heightened interest in therapies that target Th2-asso-
ciated cytokines such as IL-4, -13, and -31. For exam-
ple, IL-31 has been found to be significantly increased
in the serum of CPUO patients’. Therefore, mono-
clonal antibodies targeting these Th2 cytokines may
block them from exerting further downstream effects
that lead to CPUO™. At the time of writing, several
studies are examining new biological drugs or drugs
already used for other indications and their outcomes
on itching”.

Janus kinase inhibitors

IL-4, IL-13, and IL-31 and other Th2 cytokines
activate the JAK-signal transducer activator of the
transcription pathway, which leads to the transcription
of proinflammatory cytokines and growth factors that
mediate itch. JAK signaling is increased in pruriceptive
neurons and JAK inhibitors have been found to have
neuromodulatory properties that may attenuate pru-
ritus®!. JAK inhibitors such as Tofacitinib, Baricitinib,
Abrocitinib, and Upadacitinib have potent antipruritic
properties and have demonstrated efficacy in several
pruritic diseases mainly in atopic dermatitis and pso-
riasis””®. In particular, Tofacitinib has been investi-
gated for its therapeutic effects in CPUO and found to
improve pruritus in CPUO patients®’.

Innovative and emerging drugs for allergic skin
disorders with chronic pruritus that are currently be-
ing studied (active-not recruiting studies) according
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to clinicaltrials.gov at the time of writing, are summa-

rized in Table 9.

The role of dermocosmetics in allergic skin conditions
characterized by itch

Moisturizers and emollients function to mitigate
the desiccation of the dermis, diminish the rate of
Trans epidermal Water Loss (TEWL), enhance com-
fort, and alleviate pruritus. In skin allergic diseases, the
use of moisturizers and emollients can facilitate the re-
duction in the necessity for the application of topical
treatments such as corticosteroids®. Additionally, (in
AD) they have been shown to reduce the colonization
of bacteria® and may facilitate the prolongation of the
interval between flares and the reduction in the num-
ber of flares (secondary prevention)®. Successful man-
agement strategies ideally should incorporate into the
chosen treatment regimen the daily use of easily acces-
sible, efficacious topical preparations designed primar-
ily to tackle the itch. The benefits of these products
could conceivably be twofold: physically alleviating the
itch stimulus while helping to overcome the psycho-
logical need to scratch by allowing for the ad /ibitum
application of the product®. Cutaneous dysbiosis may
amplify barrier dysfunction (in patients with AD) and
early-onset barrier dysfunction may facilitate an innate
immune response to commensal organisms and, con-
sequently, the development of allergic sensitization™.

Recent developments have allowed to include
pre- and post-biotics in moisturizers providing ben-
efits in balancing the skin microbiome and immune
response.

Daily use of emollients is recommended by AD
guidelines to restore skin barrier, prevent flares, and
further decrease the need of topical steroids to over-
come their known side effects®.

Because of the heterogeneity of causes, pheno-
types, patients’ age, ethnics, comorbidities, and come-
dications, no general therapy recommendation for CP

can be given®.

General tips for cleansing

Keeping the skin clean is commonly considered
important and a pressing need for patients suffering

from skin conditions characterized by itching. Gentle
skincare routines, neutral or low pH (5,5), fragrance-
free, preservative-free cleanser, and mild non-soap
cleansers are preferable. Avoiding harsh soaps, hot
water, and excessive scrubbing (scrubs, gels with mi-
crogranules and exfoliating products) can help protect
the skin’s natural barrier. It is advisable to bathe daily
(once or twice) and use emollients immediately after
bathing. Recommended water temperature range is
27-32 °C, turning off the shower jet while washing to
avoid even the slightest trauma caused by the jet. Care-
fully rinse off the cleansing agents even while taking a
shower, avoid using sponges and gloves to massage the
skin while washing and rubbing the skin during dry-
ing. When using oily products, opt for mineral rather
than vegetable oils to avoid or minimize allergenic-
ity, and choose dermatological shampoos, specific for
frequent use, making sure to shampoo in the evening
to eliminate any allergens and pathogens before go-
ing to bed. Cleansing oil, mousse, gel or cream, syn-
det (synthetic cleanser), dermatological bread, natural
Marseille soap, treating soothing physio protective
shampoo, make up remover, milk or micellar water
cleanser are some examples of cleansing formulations.

Mozisturizers and emollients

The ideal emollient should be able to replenish
skin lipids and rehydrate the skin, interfere with bilayer
lipids, thus regulating inflammation and an immune
response with anti-inflammatory action and inhibition
of pathogenic skin flora without causing imbalance to
commensal organisms.

A short list of ingredients, fragrances and preserv-
atives is required, to avoid late hypersensitization. It
should be respectful of the needs of patients and easy to
use both by the patient and the caregiver. Single-dose
formulations, airless, Intact Formula Exclusive Device
(D.E.F.I) can guarantee its sterility. It is important
to prescribe it in adequate quantities, use it freely and
frequently, at least 250 g per week in adults, as there
are no contraindications for the ad /ibitum application.
It is recommended for application to occur immedi-
ately after bathing, when the dermis is still slightly hy-
drated, thus improving water retention in the skin. It

should be noted that the degree of dryness of the skin,
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the climate and the type of sporting activity, can alter
the use of emollients, as well as the texture and the pa-
tient’s choice regarding creams, ointments or lotions.
The emollients may be enhanced by the incorpo-
ration of other ingredients, including ceramides and
natural moisturizing factors or plant-derived sub-
stances. These products contain putative active ingre-
dients that do not meet the criteria for classification
or licensing as topical drugs. However, they have been

designated as “emollients plus” by the European guide-
line since 2018°%°1,

The term “prescription emollient devices” (PED)
has recently been introduced in the literature to in-
dicate a class of topical agents developed to “target
specific defects in skin barrier function” in individu-
als with eczema. The PEDs are formulated with a
combination of a variety of lipid, ceramide, fatty acid,

and natural anti-inflammatory agent mixtures, and

Table 10. Moisturizing and emollient ingredientsgo’gz’w’sg.
Component Active ingredient Effect
Humectants * Urea Increase attraction and retention of water by the
¢ Glycerin/Glycerol stratum corneum
Occlusives * Hydrocarbons (petrolatum, mineral oil, paraffin, Forming a layer on the surface of the skin,
squalene) reinforce the natural barrier, prevent water
* Silicones (dimethicone, cyclomethicone, loss and reduce the penetration of natural and
amodimethicone) chemical allergens.
* Animal and vegetable fats (lanolin, shea butter, Lipids (mineral oil, vegetable oil) act as
grape seed oil, avocado oil, hemp oil, jojoba oil, substitutes for reduced natural skin lipids.
sesame seed oil, nut oil) Physiological lipids (ceramides, cholesterol)
* Fatty acids (lanolin acid, stearic acid) play a signaling role in epidermal differentiation
* Fatty and polyhydric alcohols (Ianolin alcohol, cetyl | acting on the structural elements of the stratum
alcohol, propylene glycol, butylene glycol) corneum.
* Wax esters (lanolin, beeswax, stearyl stearate)
¢ Vegetable waxes (carnauba, candelilla)
* Phospholipids (lecithin)
* Sterols (cholesterol)
Emollients * Diisopropyl dilinoleate Forming a strong protective film on the skin
Protective and fatting | * Isopropyl isostearate surface
substances * Castor oil Providing a slightly greasy thin layer with

* Propylene glycol

* Jojoba oil

* Isostearyl isostearate
* Octyl stearate

longer- lasting effect on the skin
Yielding soft and smooth texture of the skin

Emollient plus

May contain saponins, flavonoids and ribo-flavonoids
from protein-free oat seed extracts or bacterial lysates.

Restore and strengthen the skin barrier
Reduce inflammation and pruritus in allergic
skin diseases

Steroid-sparing effect

No contraindication to a long-term application

Hydrophilic matrices | Colloidal oatmeal

Forming a physical protective coating over the
skin Moisturizing

Soothing

Anti-inflammatory

Protecting the skin barrier

Antioxidant

Elements supporting
cellular/lipid

metabolism

Dexpanthenol

They support metabolism, protein synthesis,
and lipid synthesis at the cellular level; they
support normal epidermal differentiation and
skin repair.
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Table 11. A list of anti-itching topical actives.

Active ingredient

Effect

Colloidal oat

Phenolic compound forming a protective film on the skin, acting on its ability
to bind and retain water, and acting as a buffer to maintain the correct surface
pH. It blocks the release of IL-8,inhibits nuclear factor kappa B, arachidonic
acid, and TNF- q, restores skin microbiome balance, thus improving itching,
irritation, dryness and severity of eczema’®*.

Pramoxine hydrochloride

A topical local anesthetic, it blocks voltage-gated sodium channels and

prevent nerve signal transmission®®.

Polidocanol

Non-ionic co-surfactant-emulsifier with recognized anti-itching properties
in concentrations ranging from 1 to 4%. It is a polyethylene glycol ether of
lauryl alcohol inhibiting protease-activated receptor 2 and involved in the
histamine-independent itch”’.

Menthol and derivatives

Cyclic terpene alcohol of plant origin evoking a sensation of cold when
applied to the skin at low concentrations. It is hypothesized that it acts by
activating the cold-sensitive receptor TRPMS8 (Transient Receptor Potential
Melastatin 8) expressed on the skin’s sensory fibers and the opioid k receptors,
alleviating pruritus by means of a counterirritant sensation.

Cryosim is a synthetic TRPMS agonist with cooling and anti-itch effects, at
the moment under investigation®'%.

Capsaicin (cream 0.05% 4 times or a recently
developed 8% capsaicin patch single daily
application)

Natural alkaloid derived from chili peppers, capable of desensitizing the
TRPV1 receptor (crucial role in pain and itch transmission).

It desensitizes and locally ablates the sensory endings that express TRPV1,
thus limiting the transmission over time via these nerve fibers.

It accelerates skin barrier recovery and alleviates AD-like symptoms.

It inhibits the release of pruritogenic neuropeptides substance P and CGRP.
Asivatrep is a topical TRPV1 antagonist that relieves itch and inflammation,
currently in clinical trials for atopic dermatitis'-1%4,

Lycocalcone A

Flavonoid extracted from the root of Glycyrrhiza inflata (Chinese licorice)

inhibiting NF-kB-mediated cytokine release, T cell proliferation, and

attenuating cutaneous neuroinflammation'®%.

N-palmitoylethanolamine

Endocannabinoid-targeting component that can decrease the sensation of
itch by increasing the lipid content in the barrier.
It Inhibits TRPV1 ion channel®®'-1°, Tnizio moduloFine modulo

Postbiotics (Aguaphilus dolomiae extract)

They inhibit the activation of protease-activated receptor 2
and reduce the secretion of cytokines by T helper cells (Th1, Th2, and
Th17)11113,

Non-replicative probiotic fractions (Vitreoscilla
filiformis extract)

It binds to TLR2 (surface of all skin cells), it exerts stimulation on
the cells via the TLRs, and mimics action shared with beneficial skin
microorganismsll4‘115 .

Niacinamide

Vitamin B3 amide may reduce pruritus by stimulating ceramide synthesis and
inhibits NF-«B signaling, thereby reducing pro-inflammatory cytokines

116

(IL-1p, IL-6, TNF-a) and alleviating xerosis-related pruritus' .

Zanthalene and Biomimetic peptides with
neurosensory action

Zanthalene is a CO, extract obtained from the fruit of Sichuan pepper,

a Chinese spice known for its chemestetic properties with a strong anti-
itching action. Its alkylamides reduce skin sensitivity. In vitro tests showed a
transitory synaptic transmission block which seems to be responsible for the
marked anti-itching and anesthetic-like actions observed'”.
Neuromodulatory agents act on neuromuscular synaptic transmission and on
receptors activated by thermal stimuli. If lipophilic in nature, they are also
suitable for a wide range of formulations''®.
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Olea europaea (olive oil), Helianthus annus
(sunflower seed oil), Cocos nucifera (coconut
oil), Simmondsia chinesis (jojoba oil), Avena
sativa (oat oil), and Argania spinosa (argan oil).

disruption

Active ingredient Effect

Bisabolol a-bisabolol is a natural monocyclic sesquiterpene present in the essential oil
with strong, dose dependent, binding affinity to the active site of the pro-
inflammatory proteins''’.

Vegetable oils Compounds with antimicrobial, antioxidant, anti-inflammatory, and anti-itch

properties, making them attractive alternative and complementary treatments

for xerotic and inflammatory dermatoses associated with skin-barrier
120

Vit E (Tocopherols and tocotrienols)

They have lipophilic properties which allow them to travel down to the
deeper stratum corneum layer within the cell membranes through sebaceous
gland secretions and protect them from oxidative damage. Study about
management of AD in young children demonstrated a reduction of pruritus
intensity measured through SCORAD index through the improvement in

terms of TEWL and erythema by tocotrienol enriched moisturizers

121

Beta Glycyrrhetinic Acid

It inhibits 11B-hydroxysteroid dehydrogenase, prolonging the action of
endogenous cortisol in the skin (local cortisone-like effect), and reduces the

release of pro-inflammatory cytokines (IL-18, TNF-0)'2%123,

Abbreviations: TRPMS: Transient receptor potential cation channel subfamily member 8, TRPV1: Transient receptor potential vanilloid 1, CGRP:

Calcitonin gene-related peptide.

ratios, including glycyrrhetinic acid, as well as addi-
tional ingredients designed to alleviate itching and
inflammation®***.

A list of moisturizing and emollient ingredients is

presented in Table 10 5828789,

Anti-itching actives

As skin barrier damage can cause pruritus, topi-
cal therapies that target keratinocytes, nerves and itch
receptors near the stratum corneum may provide sig-
nificant relief for itch®.

Apart from tailoring the underlying cause/disease,
itch severity, body site, lifestyle, climate and age, im-
proved knowledge of the structure of the skin and un-
derlying mechanisms of keratinocyte differentiation
have enabled a more rational dermo cosmetic approach
aiming to reduce pruritus with a good adherence rate
which strongly influence an achievable routine and a
favorable disease outcome. To address the uncontrol-
lable urge to scratch, it may be helpful to recommend
soothing, anti-itch emollient sprays that quickly re-
lieve the itching sensation, require a light massage of
the skin, and distract from the desire to scratch.

A list of supplementary ingredients with anti-itch
properties is summarized in Table 11.

Sun protection

Sun protection must be part of a proper daily
skincare routine, especially if the skin is damaged by
barrier imbalances or actual pathologies. Ideal sun
protection should contain specific sunscreen (micro-
nized mineral filters) with SPF 50+ and specific for
the skin disease, effectively protect against long and
short UVA/UVB rays and be able to prevent post-
inflammatory hyperpigmentation.

It should have creamy, non-greasy texture, easy
application without any white marks.

Water-resistant, fragrance-free sunscreens that
contain no chemical filters, alcohol, or parabens, and
that are metal-tested and formulated for sensitive skin,
are recommended for allergic skin diseases character-
ized by pruritus.

Formulations with photostable UVA and UVB
filters and antioxidant actives to defend against free
radicals generated by IR and UV rays are preferable.
Aiming to promote the natural repair mechanisms of
the barrier function, it should be enriched with Nico-
tinamide and f-Glucan or Vit E.
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Conclusion

Evolutionarily conserved to expel ectoparasites and
aid in the clearance of toxins and noxious environmental
stimuli, pruritus can be a behavioral extension of type
2 immunity by evoking scratching and, in the case of a
disease, can become chronic as well as highly pathologic.

Recent advances in itch biology have provided
critical new insight into a variety of novel therapeutic
avenues for chronic itch in the setting of several al-
lergic disorders.

In chronic pruritus, the correct diagnosis and treat-
ment of the underlying disease are mandatory, as well
as patient education and information on the cause and
course of symptoms. All aspects of the disease must
be addressed, not solely the objective of itch relief it-
self. Meticulous avoidance of allergenic and irritating
agents is advisable, as well as gloves (cotton + rubber),
protective clothing, and sleep hygiene. In some cases,
an individual assessment and treatment of psychiatric or
psychosomatic comorbidities and/or body dysmorphism
related to scratching injuries are necessary. The daily use
of effective and easily accessible topical preparations to
address itching needs to be incorporated into the treat-
ment regimen. It is important to avoid scratching with
fingernails or sharp objects, temperature changes (e.g.
applying ice, cold shower), external triggers such as ex-
cessively hot or cold environments, exposure to uncon-
trolled sun and pollutants, rough fabrics etc., factors that
disturb sleep, create anxiety and stressful situations. On
the contrary, it is recommended to encourage proper
cleansing and drying, moisturizing, emollience, protec-
tion of the skin barrier, cosmetic anti-itch strategies (i.e.
instantaneous emollient spray), photoprotection.

Dermo cosmetic treatments target the epidermal
barrier and interrupt the itch-scratch cycle. It is bene-
ficial in combination with other drugs, it generally has
no side effects and is used as an “interval therapy” or to
“spare” more powerful drugs.

The interesting prospect is that, as with phar-
macological molecules, our understanding of the skin
barrier will lead to the development of even more so-
phisticated formulations capable of acting on specific
targets in different disease phenotypes.

Disclosure of Interest: The authors disclose any commercial inter-
est in the subject of study and any financial or material support.

References

1. Yang TB, Kim BS. Pruritus in allergy and immunology. ]
Allergy Clin Immunol. 2019; 144(2):353-360.

2. Satoh T, Yokozeki H, Murota H et al. 2020 guidelines for
the diagnosis and treatment of cutaneous pruritus. ] Derma-
tol. 2021; 48(9):e399-¢413.

3.Sun Y-G, Chen Z-F. A gastrin-releasing peptide receptor
mediates the itch sensation in the spinal cord. Nature. 2007,
448:700-703.

4. McNeil B, Dong X. Mrgprs as itch receptors. In: Carstens E,
Akiyama T, editors. Itch: mechanisms and treatment. Boca Ra-
ton (FL): CRC Press/Taylor &amp; Francis 2014. Chapter 12.

5. Liu Q, Tang Z, Surdenikova L et al. Sensory neuron-specific
GPCR Mrgprs are itch receptors mediating chloroquine-
induced pruritus. Cell. 2009; 139(7):1353-1365.

6. Liu XY, Wan L, Huo FQ et al. B-type natriuretic peptide
is neither itch-specific nor functions upstream of the GRP-
GRPR signaling pathway. Mol Pain. 2014; 10:14.

7. Mishra SK, Hoon MA. The cells and circuitry for itch re-
sponses in mice. Science. 2013; 340(6135):968-971.

8.IkomaA, Steinhoff M, Stinder S, Yosipovitch G, Schmelz M.
The neurobiology of itch. Nat Rev Neurosci. 2006;
7(7):535-547.

9. Kuraishi Y. Methods for preclinical assessment of antipru-
ritic agents and itch mechanisms independent of mast-cell
histamine. Biol Pharm Bull. 2015;38(5):635-644.

10. Moniaga CS, Tominaga M, Takamori K. Mechanisms and
management of itch in dry skin. Acta Derm Venereol. 2020;
100(2):adv00024.

11. Stiinder S, Weisshaar E, Mettang T et al. Clinical classi-
fication of itch: a position paper of the International Fo-
rum for the Study of Itch. Acta Derm Venereol. 2007;
87(4):291-294.

12. Stinder S, Zeidler C, Augustin M et al. S2k guideline: di-
agnosis and treatment of chronic pruritus. ] Dtsch Dermatol
Ges. 2022; 20(10):1387-1402.

13. Roh YS, Choi J, Sutaria N, Kwatra SG. Itch: epidemiology,
clinical presentation, and diagnostic workup. ] Am Acad
Dermatol. 2022; 86(1):1-14.

14. Roh YS, Khanna R, Patel SP et al. Circulating blood eosino-
phils as a biomarker for variable clinical presentation and ther-
apeutic response in patients with chronic pruritus of unknown
origin. J Allergy Clin Immunol Pract. 2021; 9(6):2513-2516.

15.Larson VA, Tang O, Stinder S, Kang S, Kwatra SG.
Association between itch and cancer in 16.925 patients with
pruritus: experience at a tertiary care center. ] Am Acad
Dermatol. 2019; 80(4):931-937.

16. Johannesdottir SA, Farkas DK, Vinding GR et al. Cancer
incidence among patients with a hospital diagnosis of pruri-
tus: a nationwide Danish cohort study. Br ] Dermatol. 2014;
171(4):839-846.



Aesthetic Medicine 2025; Vol. 11, N. 4: 17992

15

17.Fett N, Haynes K, Propert KJ, Margolis DJ. Five-year
malignancy incidence in patients with chronic pruritus: a
population-based cohort study aimed at limiting unnec-
essary screening practices. ] Am Acad Dermatol. 2014;
70(4):651-658.

18. Patel SP, Khanna R, Belzberg M, Kang S, Kwatra SG.
Elevated blood cadmium and lead levels in chronic pruritic
dermatoses. J Invest Dermatol. 2020; 140(1):238-241.

19. Polat M, Oztas P, Ilhan MN, Yal¢gin B, Alli N. Generalized
pruritus: a prospective study concerning etiology. Am J Clin
Dermatol. 2008; 9(1):39-44.

20. Marziniak M, Phan NQ, Raap U et al. Brachioradial pru-
ritus as a result of cervical spine pathology: the results of a
magnetic resonance tomography study. ] Am Acad Derma-
tol. 2011; 65(4):756-762.

21.de Silva NL, Damayanthi H, Rajapakse AC, Rodrigo C,
Rajapakse S. Leukotriene receptor antagonists for chronic
urticaria: a systematic review. Allergy Asthma Clin Immu-
nol. 2014; 10(1):24.

22. Eckman JA, Hamilton RG, Gober LM, Sterba PM, Saini SS.
Basophil phenotypes in chronic idiopathic urticaria in rela-
tion to disease activity and autoantibodies. ] Invest Derma-
tol. 2008; 128(8):1956-1963.

23.Yang TB, Kim BS. Pruritus in allergy and immunology. J
Allergy Clin Immunol. 2019; 144(2):353-360.

24. Thurmond RL, Kazerouni K, Chaplan SR, Greenspan AJ.
Antihistamines and itch. Handb Exp Pharmacol. 2015;
226:257-290.

25. Schneider EH, Seifert R. The histamine H4-receptor and
the central and peripheral nervous system: a critical analysis
of the literature. Neuropharmacology. 2016; 106:116-128.

26. Kollmeier A, Francke K, Chen B et al. The histamine
H-receptor antagonist, JNJ 39758979, is effective in re-
ducing histamine-induced pruritus in a randomized clini-
cal study in healthy subjects. ] Pharmacol Exp Ther. 2014;
350(1):181-187.

27. Gaudenzio N, Sibilano R, Marichal T et al. Different acti-
vation signals induce distinct mast cell degranulation strate-
gies. J Clin Invest. 2016; 126(10):3981-3998.

28. Meixiong J, Anderson M, Limjunyawong N et al. Activa-
tion of mast-cell-expressed mas-related g-protein-coupled
receptors drives non-histaminergic itch. Immunity. 2019;
50(5):1163-1171.

29. McNeil BD, Pundir P, Meeker S et al. Identification of a
mast-cell-specific receptor crucial for pseudo-allergic drug
reactions. Nature. 2015; 519(7542):237-241.

30. Wollenberg A, Oranje A, Deleuran M etal.; European Task Force
on Atopic Dermatitis/EADV Eczema Task Force. ETFAD
/EADV Eczema task force 2015 position paper on diagnosis
and treatment of atopic dermatitis in adult and paediatric pa-
tients. ] Eur Acad Dermatol Venereol. 2016; 30(5):729-747.

31. Cevikbas F, Wang X, Akiyama T et al. A sensory neuron-
expressed IL-31 receptor mediates T helper cell-dependent
itch: involvement of TRPV1 and TRPAL. J Allergy Clin
Immunol. 2014; 133(2):448-460.

32. Ruzicka T, Hanifin JM, Furue M et al.; XCIMA Study
Group. Anti-Interleukin-31 receptor a antibody for atopic
dermatitis. N Engl J Med. 2017; 376(9):826-835.

33.Liu B, Tai Y, Achanta S et al. IL-33/ST2 signaling excites
sensory neurons and mediates itch response in a mouse
model of poison ivy contact allergy. Proc Natl Acad Sci
USA. 2016; 113(47):E7572-E7579.

34. Wilson SR, Thé L, Batia LM et al. The epithelial cell-
derived atopic dermatitis cytokine TSLP activates neurons
to induce itch. Cell. 2013; 155(2):285-295.

35. Parnes JR, Sullivan JT, Chen L, Dias C. Pharmacokinetics,
safety, and tolerability of tezepelumab (AMG 157) in
healthy and atopic dermatitis adult subjects. Clin Pharmacol
Ther. 2019; 106(2):441-449.

36. Guttman-Yassky E, Bissonnette R, Ungar B et al
Dupilumab progressively improves systemic and cutaneous
abnormalities in patients with atopic dermatitis. ] Allergy
Clin Immunol. 2019; 143(1):155-172.

37. Wollenberg A, Howell MD, Guttman-Yassky E et al. Treat-
ment of atopic dermatitis with tralokinumab, an anti-IL-13
mADb. J Allergy Clin Immunol. 2019; 143(1):135-141.

38. Simpson EL, Flohr C, Eichenfield LF et al. Efficacy and
safety of lebrikizumab (an anti-IL-13 monoclonal antibody)
in adults with moderate-to-severe atopic dermatitis inad-
equately controlled by topical corticosteroids: a randomized,
placebo-controlled phase II trial (TREBLE). ] Am Acad
Dermatol. 2018; 78(5):863-871.e11.

39.Bao L, Zhang H, Chan LS. The involvement of the JAK-
STAT signaling pathway in chronic inflammatory skin dis-
ease atopic dermatitis. JAKSTAT. 2013; 2(3):e24137.

40. Bissonnette R, Papp KA, Poulin Y et al. Topical tofacitinib
for atopic dermatitis: a phase Ila randomized trial. Br J
Dermatol. 2016; 175(5):902-911.

41. Levy LL, Urban J, King BA. Treatment of recalcitrant at-
opic dermatitis with the oral Janus kinase inhibitor tofaci-
tinib citrate. ] Am Acad Dermatol. 2015; 73(3):395-399.

42. Nakagawa H, Nemoto O, Igarashi A, Nagata T. Efficacy
and safety of topical JTE-052, a Janus kinase inhibitor, in
Japanese adult patients with moderate-to-severe atopic
dermatitis: a phase II, multicentre, randomized, vehicle-
controlled clinical study. Br] Dermatol. 2018; 178(2):424-432.

43. Owens S, Howell MD. Ruxolitinib cream suppresses Th2
inflammation in adult patients with atopic dermatitis
[abstract] . J Allergy Clin Immunol. 2019; 143:AB128.

44. Oetjen LK, Mack MR, Feng J et al. Sensory neurons co-
opt classical immune signaling pathways to mediate chronic
itch. Cell. 2017; 171(1):217-228.¢13.

45.Beck L, Hong C, Hu X et al. Upadacitinib effect on pruri-
tus in moderate-to-severe atopic dermatitis; from a phase 2b
randomized, placebo-controlled trial. Ann Allergy Asthma
Immunol. 2018; 121(suppl):S21.

46. Guttman-Yassky E, Silverberg JI, Nemoto O et al. Ba-
ricitinib in adult patients with moderate-to-severe atopic
dermatitis: a phase 2 parallel, double-blinded, randomized
placebo-controlled multiple-dose study. ] Am Acad Derma-
tol. 2019; 80(4):913-921.



16

Aesthetic Medicine 2025; Vol. 11, N. 4: 17992

47. Zeidler C, Yosipovitch G, Stinder S. Prurigo nodularis and
its management. Dermatol Clin. 2018; 36(3):189-197.

48.Tking A, Grundmann S, Chatzigeorgakidis E, Phan NQ, Klein
D, Stiinder S. Prurigo as a symptom of atopic and non-atopic
diseases: actiological survey in a consecutive cohort of 108 pa-
tients. ] Eur Acad Dermatol Venereol. 2013; 27(5):550-557.

49. Matthews SN, Cockerell CJ. Prurigo nodularis in HIV-
infected individuals. Int ] Dermatol. 1998; 37(6):401-409.

50. Lotti T, Buggiani G, Prignano F. Prurigo nodularis and
lichen simplex chronicus. Dermatol Ther. 2008; 21(1):42-46.

51. Weigelt N, Metze D, Stiinder S. Prurigo nodularis: system-
atic analysis of 58 histological criteria in 136 patients. ] Cu-
tan Pathol. 2010; 37(5):578-586.

52. Sonkoly E, Muller A, Lauerma Al et al. IL-31: a new link
between T cells and pruritus in atopic skin inflammation. J
Allergy Clin Immunol. 2006; 117(2):411-417.

53.Liang Y, Jacobi HH, Reimert CM, Haak-Frendscho M,
Marcusson JA, Johansson O. CGRP-immunoreactive
nerves in prurigo nodularis - an exploration of neurogenic
inflammation. ] Cutan Pathol. 2000; 27(7):359-366.

54. Haas S, Capellino S, Phan NQ et al. Low density of sympa-
thetic nerve fibers relative to substance P-positive nerve fib-
ers in lesional skin of chronic pruritus and prurigo nodularis.
J Dermatol Sci. 2010; 58(3):193-197.

55. Yosipovitch G, Mollanazar N, Stinder S et al. Dupilumab
in patients with prurigo nodularis: two randomized, double-
blind, placebo-controlled phase 3 trials. Nat Med. 2023;
29(5):1180-1190.

56. Kwatra SG, Yosipovitch G, Legat FJ et al.; OLYMPIA 2
Investigators. Phase 3 trial of Nemolizumab in patients with
prurigo nodularis. N Engl ] Med. 2023; 389(17):1579-1589.

57.Sofen H, Bissonnette R, Yosipovitch G et al. Efficacy and
safety of vixarelimab, a human monoclonal oncostatin M
receptor B3 antibody, in moderate-to-severe prurigo nodula-
ris: a randomised, double-blind, placebo-controlled, phase
2a study. EClinicalMedicine. 2023; 57:101826.

58. Stinder S, Kwon P, Hirman J et al.; TCP-102 Study Group.
Serlopitant reduced pruritus in patients with prurigo nodu-
laris in a phase 2, randomized, placebo-controlled trial. J
Am Acad Dermatol. 2019; 80(5):1395-1402.

59. Berger TG, Steinhoff M. Pruritus in elderly patients - eruptions
of senescence. Semin Cutan Med Surg. 2011; 30(2):113-117.

60. Xu AZ, Tripathi SV, Kau AL, Schaffer A, Kim BS. Immune
dysregulation underlies a subset of patients with chronic
idiopathic pruritus. ] Am Acad Dermatol. 2016; 74(5):
1017-1020.

61. Oetjen LK, Mack MR, Feng J et al. Sensory neurons co-
opt classical immune signaling pathways to mediate chronic
itch. Cell. 2017; 171(1):217-228.

62. Pereira MP, Farcas A, Zeidler C, Stinder S. Chronic pru-
ritus of unknown origin: clinical profile and disease-related
burden. Acta Derm Venereol. 2021; 101(9):adv00550.

63. Weisshaar E, Szepietowski JC, Dalgard FJ et al. European
S2k guideline on chronic pruritus. Acta Derm Venereol.
2019; 99(5):469-506.

64. Sardana K, Sharath S, Khurana A. Use of tofacitinib in re-
calcitrant cases of chronic pruritus of unknown origin. Arch
Dermatol Res. 2023; 315(10):2955-2957.

65. Kostner L, Anzengruber F, Guillod C, Recher M, Schmid-
Grendelmeier P, Navarini AA. Allergic contact dermatitis.
Immunol Allergy Clin North Am. 2017; 37(1):141-152.

66. Ramachandran R, Marino M], Paul S et al. A study and
review of effects of botulinum toxins on mast cell dependent
and independent pruritus. Toxins (Basel). 2018; 10(4):134.

67. Gazerani P. How does botulinum toxin inhibit itch? Toxins
(Basel). 2022; 14(10):701.

68. Gimenez-Rivera VA, Siebenhaar F, Zimmermann C,
Siiskonen H, Metz M, Maurer M. Mast cells limit the
exacerbation of chronic allergic contact dermatitis in re-
sponse to repeated allergen exposure. ] Immunol. 2016;
197(11):4240-4246.

69. Meixiong J, Anderson M, Limjunyawong N et al. Activa-
tion of mast-cell-expressed mas-related g-protein-coupled
receptors drives non-histaminergic itch. Immunity. 2019;
50(5):1163-1171.

70. Solinski HJ, Kriegbaum MC, Tseng PY et al. Nppb neu-
rons are sensors of mast cell-induced itch. Cell Rep. 2019;
26(13):3561-3573.

71. Stinder S, Zeidler C, Augustin M et al. S2k guideline: di-
agnosis and treatment of chronic pruritus. ] Dtsch Dermatol
Ges. 2022; 20(10):1387-1402.

72.Ingrasci G, Lipman ZM, Hawash AA, Girolomoni G,
Yosipovitch G. The pruritogenic role of the type 2 immune
response in diseases associated with chronic itch. Exp Der-
matol. 2021; 30(9):1208-1217.

73. Salao K, Sawanyawisuth K, Winaikosol K, Choonhakarn C,
Chaowattanapanit S. Interleukin-31 and chronic pruritus of un-
known origin. Biomark Insights. 2020; 15:1177271920940712.

74. https://clinicaltrials.gov

75. Guttman-Yassky E, Thagi D, Pangan AL et al. Upadacitinib
in adults with moderate to severe atopic dermatitis: 16-week
results from a randomized, placebo-controlled trial. J Al-
lergy Clin Immunol. 2020; 145(3):877-884.

76. Eichenfield LF, Flohr C, Sidbury R et al. Efficacy and
safety of abrocitinib in combination with topical therapy in
adolescents with moderate-to-severe atopic dermatitis: the
JADE TEEN randomized clinical trial. JAMA Dermatol.
2021; 157(10):1165-1173. Erratum in: JAMA Dermatol.
2021;157(10):1246

77. Shibuya R, Takimoto-Ito R, Kambe N, Kabashima K. A
new era with the development of cytokine-based therapy
for pruritus. ] Invest Dermatol. 2022; 142(1):47-52.

78. Fowler E, Yosipovitch G. A new generation of treatments
for itch. Acta Derm Venereol. 2020; 100(2):adv00027.

79. Nezamololama N, Fieldhouse K, Metzger K, Gooderham M.
Emerging systemic JAK inhibitors in the treatment of at-
opic dermatitis: a review of abrocitinib, baricitinib, and upa-

dacitinib. Drugs Context. 2020; 9:2020-8-5.



Aesthetic Medicine 2025; Vol. 11, N. 4: 17992

17

80. Maden S. Current approach to moisturizer and emollient
utilization in atopic dermatitis: a review. Explor Asthma Al-
lergy. 2024; 2:441-449.

81. Kim BE, Leung DYM. Significance of skin barrier dysfunc-
tion in atopic dermatitis. Allergy Asthma Immunol Res.
2018; 10(3):207-215.

82.van Zuuren EJ, Fedorowicz Z, Arents BWM. Emollients
and moisturizers for eczema: abridged Cochrane system-
atic review including GRADE assessments. Br ] Dermatol.
2017;177(5):1256-1271.

83. Harrison IP, Spada F. Breaking the itch-scratch cycle: topi-
cal options for the management of chronic cutaneous itch in
atopic dermatitis. Medicines (Basel). 2019; 6(3):76.

84. Hammond M, Gamal A, Mukherjee PK et al. Cutaneous
dysbiosis may amplify barrier dysfunction in patients with
atopic dermatitis. Front Microbiol. 2022; 13:944365.

85. Prakoeswa CRS, Huda BKN, Indrawati D et al. Effective-
ness and tolerability of an emollient “plus” compared to urea
10% in patients with mild-to-moderate atopic dermatitis. J
Cosmet Dermatol. 2025; 24(2):e70051.

86. Zeidler C, Raap U, Witte F, Stéinder S. Clinical aspects and
management of chronic itch. ] Allergy Clin Immunol. 2023;
152(1):1-10.

87.Kang SY, Um JY, Chung BY et al. Moisturizer in patients
with inflammatory skin diseases. Medicina (Kaunas). 2022;
58(7):888.

88. Draelos ZD. The science behind skin care: moisturizers. J
Cosmet Dermatol. 2018; 17(2):138-144.

89. Araviiskaia E, Pincelli C, Sparavigna A, Luger T. The role of a
novel generation of emollients, ‘emollients plus’, in atopic der-
matitis. Clin Cosmet Investig Dermatol. 2022; 15:2705-2719.

90. Wollenberg A, Kinberger M, Arents B et al. European
guideline (EuroGuiDerm) on atopic eczema - part II: non-
systemic treatments and treatment recommendations for
special AE patient populations. ] Eur Acad Dermatol Ve-
nereol. 2022; 36(11):1904-1926.

91. Hon KL, Kung JSC, Ng WGG, Leung TF. Emollient treat-
ment of atopic dermatitis: latest evidence and clinical con-
siderations. Drugs Context. 2018; 7:212530.

92. Eichenfield LF, Tom WL, Berger TG et al. Guidelines of
care for the management of atopic dermatitis: section 2.
Management and treatment of atopic dermatitis with topi-
cal therapies. ] Am Acad Dermatol. 2014; 71(1):116-132.

93. Yosipovitch G, Misery L, Proksch E, Metz M, Stinder S,
Schmelz M. Skin barrier damage and itch: review of mecha-
nisms, topical management and future directions. Acta
Derm Venereol. 2019; 99(13):1201-1209.

94. Sur R, Nigam A, Grote D, Liebel F, Southall MD. Avenanth-
ramides, polyphenols from oats, exhibit anti-inflammatory and
anti-itch activity. Arch Dermatol Res. 2008; 300(10):569-574.

95. Theunis J, Chaussade H, Bourgeois O, Mengeaud V. Effi-
cacy of a Rhealba® Oat extract-based emollient on chronic
pruritus in elderly French outpatients. ] Eur Acad Derma-
tol Venereol. 2017; 31 Suppl 1:1-7.

96. Soliman E, Henderson KL, Danell AS, Van Dross R.
Arachidonoyl-ethanolamide activates endoplasmic re-
ticulum stress-apoptosis in tumorigenic keratinocytes: role
of cyclooxygenase-2 and novel J-series prostamides. Mol
Carcinog. 2016; 55(2):117-130.

97. Reddy VB, Iuga AO, Shimada SG, LaMotte RH, Lerner EA.
Cowhage-evoked itch is mediated by a novel cysteine pro-
tease: a ligand of protease-activated receptors. ] Neurosci.
2008; 28(17):4331-4335.

98. Kamatou GP, Vermaak I, Viljoen AM, Lawrence BM.
Menthol: a simple monoterpene with remarkable biologi-
cal properties. Phytochemistry. 2013; 96:15-25.

99. Liu B, Jordt SE. Cooling the itch via TRPMS. J Invest
Dermatol. 2018; 138(6):1254-1256.

100. Stiinder S, Augustin M, Roggenkamp D et al. Novel
TRPMS agonist cooling compound against chronic itch:
results from a randomized, double-blind, controlled, pilot
study in dry skin. ] Eur Acad Dermatol Venereol. 2017,
31(6):1064-1068.

101. Ferndndez-Carvajal A, Ferndndez-Ballester G, Ferrer-
Montiel A. TRPV1 in chronic pruritus and pain: soft
modulation as a therapeutic strategy. Front Mol Neurosci.
2022; 15:930964.

102. Szolcsanyi J, Pintér E. Transient receptor potential vanil-
loid 1 as a therapeutic target in analgesia. Expert Opin
Ther Targets. 2013; 17(6):641-657.

103. Bartolucci S, Netchiporouk E, Litvinov IV. Recent thera-
peutic advances in pruritus management for atopic der-
matitis patients: a welcome addition of Asivatrep to our
arsenal of future topical treatments. ] Cutan Med Surg.
2019; 23(5):551-552.

104. Park CW, Kim BJ, Lee YW et al. Asivatrep, a TRPV1
antagonist, for the topical treatment of atopic derma-
titis: phase 3, randomized, vehicle-controlled study
(CAPTAIN-AD). J Allergy Clin Immunol. 2022; 149(4):
1340-1347.¢4.

105. Purnamawati S, Indrastuti N, Danarti R, Saefudin T. The
role of moisturizers in addressing various kinds of dermati-
tis: a review. Clin Med Res. 2017; 15(3-4):75-87.

106. Kolbe L, Immeyer J, Batzer ] et al. Anti-inflammatory effi-
cacy of Licochalcone A: correlation of clinical potency and
in vitro effects. Arch Dermatol Res. 2006; 298(1):23-30.

107. Soliman E, Van Dross R. Anandamide-induced endo-
plasmic reticulum stress and apoptosis are mediated by
oxidative stress in non-melanoma skin cancer: receptor-
independent endocannabinoid signaling. Mol Carcinog.
2016; 55(11):1807-1821.

108. Yuan C, Wang XM, Guichard A et al. N-palmitoy
lethanolamine and N-acetylethanolamine are effective in
asteatotic eczema: results of a randomized, double-blind,
controlled study in 60 patients. Clin Interv Aging. 2014;
9:1163-1169.

109. Vaia M, Petrosino S, De Filippis D et al. Palmitoylethanola-
mide reduces inflammation and itch in a mouse model of con-
tact allergic dermatitis. Eur ] Pharmacol. 2016; 791:669-674.



18

Aesthetic Medicine 2025; Vol. 11, N. 4: 17992

110. Lo Verme J, Fu ], Astarita G et al. The nuclear receptor
peroxisome proliferator-activated receptor-alpha mediates
the anti-inflammatory actions of palmitoylethanolamide.
Mol Pharmacol. 2005; 67(1):15-19.

111. Aries MF, Hernandez-Pigeon H, Vaissiére Cet al. Anti-
inflammatory and immunomodulatory effects of Aqua-
philus dolomiae extract on in vitro models. Clin Cosmet
Investig Dermatol. 2016; 9:421-434.

112. Fostini AC, Georgescu V, Decoster CJ, Girolomoni G.
A cream based on Aquaphilus dolomiae extracts alleviates
non-histaminergic pruritus in humans. Eur ] Dermatol.
2017;27(3):317-318.

113. Deleuran M, Georgescu V, Jean-Decoster C. An emol-
lient containing Aquaphilus dolomiae extract is effective
in the management of xerosis and pruritus: an interna-
tional, real-world study. Dermatol Ther (Heidelb). 2020;
10(5):1013-1029.

114. Gueniche A, Liboutet M, Cheilian S, Fagot D, Juchaux F,
Breton L. Vitreoscilla filiformis extract for topical
skin care: a review. Front Cell Infect Microbiol. 2021;
11:747663.

115. Patsatsi A, Vakirlis E, Kanelleas A et al. Effect of a novel
“emollient plus” formulation on mild-to-severe atopic der-
matitis and other dry skin-related diseases as monotherapy
or adjunctive therapy: an observational study on efficacy,
tolerance and quality of life in adult patients. Eur J Der-
matol. 2023; 33(2):137-146.

116. Wohlrab J, Kreft D. Niacinamide - mechanisms of action
and its topical use in dermatology. Skin Pharmacol Phys-
iol. 2014; 27(6):311-315.

117. Artaria C, Maramaldi G, Bonfigli A, Rigano L,
Appendino G. Lifting properties of the alkamide fraction
from the fruit husks of Zanthoxylum bungeanum. Int J
Cosmet Sci. 2011; 33(4):328-333.

118. Skibska A, Perlikowska R. Signal peptides - promising
ingredients in cosmetics. Curr Protein Pept Sci. 2021;
22(10):716-728.

119. Maurya AK, Singh M, Dubey V, Srivastava S, Lugman S,
Bawankule DU. a-(-)-bisabolol reduces pro-inflammatory
cytokine production and ameliorates skin inflammation.
Curr Pharm Biotechnol. 2014; 15(2):173-181.

120. Vaughn AR, Clark AK, Sivamani RK, Shi VY. Natu-
ral oils for skin-barrier repair: ancient compounds now
backed by modern science. Am J Clin Dermatol. 2018;
19(1):103-117.

121.How KN, Chang HW, Lai OM. Open-label, single-
arm, single-center clinical study on the effectiveness
and safety of a moisturizer containing tocotrienol-rich
composition in children with mild to moderate
atopic dermatitis. ] Cosmet Dermatol. 2023; 22(10):
2746-2754.

122. Teelucksingh S, Mackie AD, Burt D, Mclntyre MA,
Brett L, Edwards CR. Potentiation of hydrocortisone
activity in skin by glycyrrhetinic acid. Lancet. 1990;
335(8697):1060-1063.

123. Fatima I, Sahar A, Tariq A, Naz T, Usman M. Explor-
ing the role of licorice and its derivatives in cell signal-
ing pathway NF-kB and MAPK. J Nutr Metab. 2024;
2024:9988167.

Correspondence:

Received: 25 September 2025

Accepted: 5 November 2025

Gioia Di Muzio, MD, Studio Medico Baldovinetti - Via Alessio
Baldovinetti 13, 00142, Rome
Email:dimuziogioia@gmail.com

Phone +393405852948



