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Table 1

Skin barrier—related genes associated with AD/AD-like dermatitis

Gene symbol
Filaggrin system
FLG

Desguamation
SPINK5
KLK7®
CDSN

Others
CSTA
CLDN1P

Gene name

Filaggrin

Serine peptidase inhibitor, Kazal type 5 pH-dependent inhibition of KLKS and KLK7
Kallikrein-related peptidase 7 Digestion of corneodesmaosin

Corneodesmaosin

Cystatin A
Claudin 1

UCCT

Claudins

Functions

Major constituent of keratohyalin granules; bundling
keratin filament to form keratin pattern; degradation
products are reported to have skin-moisturizing activity

Structural protein of corneodesmosomes

Cysteine protease inhibitor of house dust mite protease n
Integral transmembrane protein of TJs

Jadapter proteins (catenin, ZO 1-3) to
the cytoskeleton (actin and cingulin).

s’%ngegulu-

E-Cadherin
Catenin

Cell 2
J ALLERGY CLIN IMMUNOL
MARCH 2011
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BARRIERIA FISICA

The Journal of Clinical Investigation
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.(transitional zone)

 Biophysical and. Possible
structural consequences mechanisms
of filaggrin deficiency - of disease
SRR
Decreased acid -~ /| Enhanced adhesion,
metabolites and . —————— proliferation of
/ eieva;cd pH staphylococci
Enhanced t— . Epithelal
\ protease activity inflammation
Decreased natural Reduced hydration
moisturizing factor - | of stratum corneum
/" e e = and dry skin
Decreased
- X corneodesmosin
density 70
ey Impaired barrier
-.\ Decreased tight- e function and enhanced

N junction expression

@ Impaired maturation
and excretion of
lamellar bodies .

Impaired keratin
filament aggregation

-
Redu.ced pr&pmtein
in keratohyalin granules

T

http://www.jci.org

Volume 122

Number 2

allergen exposure

Impaired barrier
function

——= No known function

February 2012


http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiPyp2Rz6zKAhVB9HIKHWi0DfwQjRwIBw&url=http%3A%2F%2Fmyskin.it%2Fblog%2Fdermatite-atopica-quando-il-muro-non&psig=AFQjCNEl00PX-wrQKpV8j0qWBb2G8q6IWw&ust=1452974759458775

TABLE I. Comparison of clinical and biophysical features of
patients with AD with (ADg ) and without (ADynon-pLe) filag-

grin mutations”

Clinical features

Biophysical features

ADg g
More persistent

T Allergic sensitization

T Risk of asthma

T Severity of AD

T Eczema herpeticum
ADyonrie  No palmar hyperlinearity

Less persistent

Less allergic sensitization

Lower risk of asthma

Palmar hyperlinearity

Severe decrease in NMF

pH

IL-1pB

Type 1 interferon—mediated
stress response

Mild decrease in NMF
pH lower compared with
patients with ADg g
[L-1p low compared with

patients with ADg g

Dysregulation of lipid metabolic
processes

NMF, Natural moisturizing factor.

*Modified with permission from McAleer and Irvine.”

J ALLERGY CLIN IMMUNOL
OCTOBER 2014



LE BARRIERE DELLA CUTE

!

Microbiome barrier

TJ complex

Physical

sc barrier

SG

1 _

Chemical barrier

Peptidi antimicrobici SS

SB

Immunological
barrier

Mast cells NK cells

J ALLERGY CLIN IMMUNOL
OCTOBER 2014



‘.‘Ehh&lh

.-.ﬂ. bar crema

.. Extérna |aud ibdry
canal

.. tare

..Ma nu b riu ™

@-.ﬂiiillaw wauk

wiiah 5 pace

..Inguinal Crem e
"Umhili:u:
’.T::—e watt i s

MICROBIOMA
CUTANEO

Rztroa uricular ..
L=t 1]
e

Bt nebracteria
[ corens tmctermas s
Il Frspicnibacke rcsm e
B Ml icroccocmame
[ <ther Actincbacta ria

Fir mcutes

[] Bactercidetes
[ Cvanobkacteria

Bl ther Firmicutes
[ 5= phybkrocomceme

|:| Protesbacte ria
Divkrms comtributing 1%
]
] uUnckositied
B Sehacecis

O MaEt
@ Dry

Jowal of Drevmatology 2015; 42 15



MICROBIOMA CUTANEO

A

NON
AFFETTI

0 A0 400 Ga0
Average proportion of reads

aao

Clinical Cosretic and Investigational Dermatalogy 20155




Allergy

REViEw ARTICLE

Genetic variations in toll-like receptor pathway genes
influence asthma and atopy
R. Tesse, R. C. Pandey & M. Kabesch

Center for Pedistrics, Clinic for Pedistric Pneurmclogy, Allergelegy and Meonatology, Hannower Medical Schocl, Hannowver, Gerrmamy

-
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6. U ﬂ Uropathogenic naive

Ligands Flagellin ? bacteria APC T8-lymphocyte

TLR5 ’ TLR10 1L R11

Plasma TLR1/6
membrane

toptasm

Nuclous

INFa . p proinflammatory cytokines

[ Atopic sensitization @ others None

B Asthma ) Atopic eczema

Allergy 66 (207171) 307-316 @ 2010
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Extrinsic AD | Intrinsic AD

0)
elevation of total serum IgE 80%
Protein Non-protein
antigens antigens

Normal barrier

Perturbed barrier

KC >

1 without
IL-1a IL-1a Th2
TNF-a Th2/eosinophil TNF-a chemokine
GM-CSF chemokines GM-CSF | production
v I v ; 1
Th2 Inflam- | | Th2/eosinophil Th1/Th2 Inflam-
response mation infiltration responses mation

IL-4,IL-5 IL-13
eosinophil counts Y. Tokura/ Journal of Dermatological Science 58 (2010) 1-7
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ATOPIC ECZEMA/DERMATITIS SYNDROME

Eczema Contact Dermatitis Other forms of dermatitis

Atopic Eczema Nonatopic Eczema Aﬂe/rmnallergic CDh

FIG 2. Under the umbrella dermatitis| eczema is now the agreed term to replace the transitional term atopic
eczema/dermatitis syndrome (AEDS)] Atopic eczema is eczema in a person of the atopic constitution.

N

the intrinsic type is

termed non-allergic AEDS,
which shows

*normal IgE levels,

*No specific IgE,

*no association with respiratory
diseases (bronchial

sasthma or allergic rhinitis),
*negative skin-prick tests to
common aeroallergens or food
allergens



T. Nomura et al./Journal of Dermatological Science 76 (2014) 3-9

Table 2
Subsets of CDAT cells associated with skin.
Subset Inducing Master Effector cytokine  Inhibitors Function Host defense Pathology
cytokine regulator

Thi IFN-y, IL-12 T-bet INF-y IL-4 Activation of MF, Iz Intracellular Granulomatous
class switch to pathogens disease
1gG1/G3 (human)
or lgG2a/G3
(mouse)

Th2 IL-4 GATA3 IL-4, -5, -10, -13 IFN-y Activation of MC, Helminths AD
Bas, Eos, M2MF,
barrier function, Ig
class switch to IgE

Non-pathogenic IL-6, TGF-3 RORyt IL-17, IL-10 IL-2, 4, IFN-y, Recruitment of Undefined Undefined

Th17 Foxp3, T-bet neutrophils (7)
Pathogenic Th17  IL-6, IL-23, RORyt, T-bet  IL-17, IL-22, Ditto and TGF-B1(?)  Recruitment of Extracellular Psoriasis, RA,
IL-1B, TGF-B3 IFN-y, GM-CSF neutrophils bacteria and fungi  MS, AD

Th22 IL-6, TNF-o Undefined IL-22 TGF-B1 Induction of Klebsiella Psoriasis, AD,
defensins preumoniae chloracne

Th9 IL-4, TGF-3 PU.1, IRF4 IL-9 Undefined Activation of skin- Candida albicans Allergy, psoriasis
tropic T cells to
produce [FN-v, IL-9,
-13, and -17

Treg IL-2, TGF-3 Foxp3 TGF-B, IL-10, IL-6, RORyt, Peripheral Tuning of Cancer, chronic

IL-35 HIF1a tolerance, tuning of  inflammation infection

immune response

Trl IL-27, TGF-B c-Maf IL-10 Undefined Ditto Ditto Undefined

Th3 Undefined Undefined TGF-B Undefined Ditto Ditto Undefined

LAG3 Treg Undefined Undefined IL.-10 Undefined Ditto Ditto Undefined

MF, macrophages; M2MF, M2 macrophage; MC, mast cells; Bas, basophils; Eos, eosinophils; AD, atopic dermatitis; Ig, immunoglobulin; RA, rheumatoid arthritis; MS,

multiple sclerosis; Ditto, same as above.
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TABLE Illl. Summary of cytokine effects on the epidermis in
patients with AD

e Induce epidermal hyperplasia (IL-22)

e Induce spongiosis (Ty2 cytokines IL-4/IL-13 and TNF)

e Inhibit keratinocyte terminal differentiation (IL-4, IL-13, IL-31,
IL-25/Ty2, IL-22/Ty22, and TNF) with potential for feedback
hyperplasia

e Inhibit synthesis of AMPs (Ty2 cytokines [L-4, IL-13, and IL-33)

e Inhibit lipid synthesis (Ty2 cytokines [L-4/IL-13, IL-31, and TNF)

e Increase expression of S1I00A7, S100AR8, and S100A9 (IL-22
plus IL-17)

e Induce TSLP production in KCs (IL-4/IL-13 and TNF)

e Promote itch (IL-31 and TSLP)

e Promote antiviral responses (IFN-v, IFN-a, and IL-29)

KCs, Keratinocytes; TSLP, thymic stromal lymphopoietin. J ALLERGY CLIN IMMUNOL
OCTOBER 2014



Interleukin-17, interleukin-23, and interleukin-10 serum levels in children with

AEDSand their relationship with clinical severity

Leonardi Salvatore, Cuppari Caterina, Manti Sara, Filippelli Martina, Borgia Francesco, Briuglia Silvana, Cannavo
Patrizia, Salpietro Annamaria, Arrigo Teresa, SalpietroCarmelo
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HMGB1 levels in children with atopic g
eczema/dermatitis syndrome (AEDS) R o |

Target cells

C. Cuppari, S. Manti, A. Salpietro, S. Valenti, A. Capizzi, T. Arrigo, C. Any cell
Salpietro, S. Leonardi.
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Pediatric Allergy and lmmunology
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Regulation and function of human skin ILC responses

Human skin ILC1 Human skin ILC2 Human skin ILC3
IL-25
IL-33 IL-1p
IL-23

lm

TNF-a@  IFN-y I-17  1-22
(oY) @ o &)

Go 0.0 0.0  +
Allergic Contact Atopic Dermatitis Psoriasis

Dermatitis?



CELLULE LINFOIDI INNATE (ILC)
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314 Immunity 40, March 20, 2014 ©2014 Elsevier Inc.



Protease-inactive allergen A model of barrier disruption and
Protease-active allergen
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Step 1 Step 2
| r | ‘

f ) | |
Anti-cytokine  Anti-receptor  Soluble Anti-cytokine SUDCf kines”
antibody anubodv receptor antibody l: t
Pascolizumab AMG 317 siL-4R Lebrikizumab Pitrakinra
AMG 157 Dupilumab

Variants with
high affinity
binding to
alternate
second choins®

-

Chain 2A

Chain y

« |nhibits interaction between cytokine and
chain 1 (“driver”) of receptor complex.

!

* Inhibits recruitment of chain 2 (“trigger”).
* Favors recruitment of alternate chain 2 to

form a different complex.




/ NICE accredited
wwwnice.org.uk/occreditation
Eczema management algorithm adapted from NICES

= Normal skin = Areas of dry skin = Areas of dry skin = Widespread areas of dry
= No evidence of active = Infrequent itching (with m Frequent itching skin
eczema or without small areas = Redness (with or = Incessant itching
of redness) without excoriation = Redness (with or without
and localised skin excoriation, extensive
thickening) skin thickening,

bleeding, ocozing,
cracking and alteration
of skin pigment)

Mild topical
corticosteroids

* Avoid use on face, neck, genitals or axillae for longer than 7-14 days

** Avoid use on face, neck, genitals or axillae




Recalcitrant, severe AD

Moderate to severe AD

Mild to moderate AD

Dry skin only

TCS = Topical corticosteronds. TCI = Topical calcineurin inhibitors, CyA = Cyclosporine A
* Over the age of 2 years

Diagnosis and treatment of atopic dermatitisin children and adults: European Academy of Allergology and Clinica
Immunology/American Academy of Allergy, Asthma and Immunology/PRACTALL Consensus ReportJ Allergy Clin Immuno
2006;118:152-69



Table 1. Recent randorized clinical trials on the efficacy of probiotics in the treatrent of pediatric atopic dermatitis yield mixed

results
First author  Study population Probiotic Results Country
Wang =1 7 100, ages 2 8 L zstabasiios and Cytokine levels not significanthy Korea
Bifidobacterium differert at weelk § (IL-4, & 0.50;
P 058 ThF-, F 082} Improwed
clinical severity in both intervention
and placebo groups at 6 weeks.
Wickens*® n 425, maternal Lactobpaciius hamnosus or  Decreased curmulative prevalence Mew fealand
supplementation 35 Eifidolbacterdum animalis of dermatitis by 4 years, hazard
weeks gestation to ratio 0.567 [B86% Cl 0.30 0.83} with
B weeks, infart L. rhamnosus. Mon-significant
sUpplermentation reductions in SCORAD soores =110
for first 2 years (HR 074 [85% CI 062 1.05]
Har 7 118 ages 12 months Lactobaciivs SCORAD at week 14 was lower in the Korea
to 13 years Hantzrsr CALF133 probiotic group than placebo
(F 0.044} Eosinophil count, [FM-y
and IL-4 significantly decreased from
baseline in intervention group.
Gore™ 7 208, ages 3 6 months  Bifdobacterdum lactis or Mo significant difference betwesn Lk
actobeciius paracasel SCLRAD in placebo and each
probiotic group.
Wi 7 B0, ages 2 14 years, Lactobaciivs salivadus At & and 10 weeks, treatment (synbiotict Taiwan
moderate to severe group SCORAD scores (274 £ 12.7)
were significantly wer than controls
(prebiotich (363 £ 1401 (P 0.022}
van der Aa™  n 80, ages <7 months Eiidabacterivm breve Mo significant differences between the Metherlands

syrmbiotic and the placebo groups in
cytokine prod uction and circulating
reqgulator Tcell percentage.

LI, confidance intamal; HE, hazard ratic) IFM, interfarch; I, interkuking SCORAD, Scoring Atopic Dermatitis sevarity score TME, tumor necrosks
factor.

Jowal of Drevmatology 2015; 42 15



Vitamin D

1) Control of Effector 2) Promotion of Regulatory 3) Induction of Innate
Immune Responses Immune Responses Immune Responses SISTEMA

g qp IMMUNITARIO
IV | N | VITAMINA D

TLR2and TLR4 Proliferation IL-10 IL-10 Human Cathelicidin Antimicrobial Peptide
MHC land I IL-2 PDL-1 FoxP3 Defensin B4

Dia 1PNy

CDB0,CD86,CD40 IL-4, IL-5, IL-13

1L-12 IL-17

Maintenence of Pulmonary Health

125(0H),VD,

| T~cell activity
{indirect effect)

P e

l | Tykcell response
, 1 Tgl-cell response

&) o

Monocytes and Dendritic cells Effector or memory T cells B cells or ASCs
macrophages | Maturation 4 IL-2, IFNy, IL-17 | Proliferation
(= | MHC class Il | Cytotoxicity 1 1gG, 1gM production
t Proliferation | CD40, CD80, CD86 | Proliferation | Plasma-cell
t Cathelicidin ) IL-12 | CD4*CD8* T-cell ratio differentiation
t VDR, CYP27BI 1 IL-10 ¢ IL-4, IL-10 + VDR

t Tel-cell and T, ~cell 1 CYP24Al

generation

5 Dimeloe et al [ Jourral of Stevodd Biockemistry & Molecular Siology 120720700 86-95
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Table 2. Present and future of immunomodulatory therapy for atopic dermatitis

Present Future

- Transient symptomatic treatment - Long-term clinical remission

- Pharmacological therapy - Biological therapy

- Non-specific immune suppression - Induction of immune tolerance. Correction of immune dysfunction
and hypersensitivity.

- Monotherapy with single immunomodulatory modality - Combinations of multiple antigen-specific and non-specific
immunomodulatory modalities

- Treatment of patients with atopic dermatitis - Prevention of development of atopic dermatitis in high risk subjects

TERAPIA
PERSONALIZZATA

Ann Dermatol  Vol. 27, No. 4, 2015 hetp://dx.doi.org/10.5021/ad.2015.27.4.355
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[1 Recent Considerations in the Use of Recombinant Interferon Gamma for Biological Therapy of
1. Atopic Dermatitis.

Brar K., Leung D'.
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Traditional systemic agents

» Methotrexate
» Cyclosporine
 Acitretin
Topical agents « Other immunosuppressants
Phototherapy Biologic agents
Lifestyle changes - UVB « Etanercept
« PUVA * Infliximab
» Laser * Adalimumab
Small Molon * Ustekinumab
o : mall Miolecule | | . Secukinumab
Limited Disease « Apremilast  otrdin

Lifestyle changes

More Extensive/ Severe Disease

*Choice of therapy depends on individual patient characteristics

Figure 1. Not all treatment options work for every patient.
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TABLE 1: EMERGING TREATMENTS FOR ATOPIC DERMATITIS

Therapy Mechanism of Action Phase of Drug Development
Biologics

CIM331 Antibody against IL-31 receptor 2

ILV-094 Antibody against IL-22 2

Tralokinumab Antibody against IL-13 2

Ustekinumab Antibody against IL-12 & IL-23 2

Dupilumab Antibody against IL-4 receptor 3

Anti-pruritics

CT1327 Tropomyosin receptor kinase A kinase inhibitor 2

VLY-686 Neurokinin 1 receptor antagonist 2

Adapted from the National Eczema Association’s “Eczema Drugs in Development” chart.

J Clin Med. 2015 Apr; 4(4): 593-613.
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Current Perspective

Interleukin (IL)-33: New Therapeutic Target for Atopic Diseases

Takeshi Nabe*

Abstract. Interleukin (IL)-33, a member of the IL-1 family of cytokines, 1s produced when
epithelial and endothehal cells are exposed to stimuli. Hematopoietic cells such as macrophages
also produce IL-33. IL-33 1s considered to function as an ‘alarmin’, activating various immune
cells through 1ts receptor ST2, which leads to the production of various molecules. The IL-33-
induced production of pro-inflammatory cytokines 1s a critical event that aggravates atopic
diseases such as asthma, atopic dermatitis, and pollenosis and suggests that IL-33-blocking agents
could represent new therapeutic drugs. The anti-IL-33 antibody was effective in allergic models.
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