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1. Il pathway infiammatorio
comune a dermatite atopica,

rinite allergica e asma e di tipo
Th1?

1. Si
2. No
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INFLAMMATORY PATHWAY TYPE 2 TYPE 3
Macrophage Th2 ILCz2 Mast cell MNeutrophil
Primary immune cells
Thl ILC1 MK Basophil Eosinophil

Key cytokines

Function

Examples of consequence
of dysregulation and
associated disease

=  Antitumor activity

= Cellular immunity:
antiviral/antibacterial

- Suppression of type 2

= Ankylosing spondylitis
Atherosclerosis
- Autoimmune gastritis

]

= Diabetes mellitus
= Hashimoto thyroiditis
- Inflammatory bowel

disease
- Multiple sclerosis
- Rheumatoid arthritis
- Sarcoidosis
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=  Humoral immunity:

antiparasitic helminths
Meutralizes toxins
Regulates wound
repair and
regeneration

- Suppression of type 1

Allergy

Anaphylaxis

Type 2 asthma
Atopic dermatitis
Chronic obstructive
pulmonary disease
with type 2
inflammation

- Chronic rhinosinusitis

with nasal polyps
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Regulation of
intestinal epithelial
barrier

Responses to
extracellular bacteria
and fungi

Ankylosing spondylitis
Multiple sclerosis
Psoriasis

Rheumatoid arthritis
Liveitis
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LE CITOCHINE INFIAMMATORIE DI TIPO 2 INFLUISCONO SU DIVERSI ORGANI BERSAGLIO

Esofagite Eosinofila (EoE)

Allergie Alimentari

Rinosinusite cronica (CRS)
con e senza poliposi nasale

Rinite Allergia (AR)
' Medicina Interna

Gastroenterologia

A \. =
Allergologia

BPCO eosinofilico

' Pneumologia

DC, dendritic cell; ENT, ear nose throat; ILC2, group 2 innate lymphoid cell; IL,
interleukin; Th=T helper.

Dermatite Atopica (AD) e _
ﬁ = _—  Eosinofil 1l Cellule B ~—
sl 7
k @

DC ILC2

' . 1. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15(1):35-50. 2. Carr S, et al. Allergy
E E Asthma Clin Immunol. 2011;7(suppl 1):58. 3. Steinke JW, Wilson JM. J Asthma Allergy.
2016;9:37-43.
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PATOGENESI MULTIFATTORIALE

e

Gene codificante per: la catena B delle allergeni, dermatophagoides
IgE, IL4, IL13, regione del promotore di pteronyssimus, autoallergeni,
RANTES (CCL5), Filaggrina (20% dei casi), superantigeni batterici (S. Aureus),
SPINK5 stress, sudorazione, tessuti
Disfunzioni di Iper-responsivita Risposta
barriera gt cutanea a stimoli immunitaria di tipo
differenziazione cheratinocitaria) infiammatori 2 anomala

e N —

Etereogenita fenotipica di malattia

'E Weidinger, S., Beck, L.A., Bieber, T. et al. Atopic dermatitis. Nat Rev Dis Primers 4, 1 (2018).
r
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LA DA E GUIDATA DA UNA INFIAMMAZIONE DI TIPO 2

type 2 cytokine
and chemokine levels were
shown to be increased in AD

patients compared with controls
and correlated with disease
activity (SCORAD)2
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1. Nella patogenesi della
dermatite atopica intervengono
sia le cellule Th2 che quelle
dell'limmunita innata?

1. Si
2. No
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SIA LE CELLULE Th2 CHE QUELLE INNATE PRODUCONO LE
CITOCHINE CHIAVE COINVOLTE NELL INFIAMMAZIONE DI TIPO 2

Le cellule Th2 sono mediatori centrali INFIAMMAZIONE DI TIPO 2

della risposta adattativa nell'immunita di
tipo 2 1 ADATTATIVE? INNATE"1-3

Tuttavia, le cellule coinvolte nella

risposta immunitaria innata producono Tth cell Th2 cell ILC2 cell  Mast cell Basophll Eosmophll
anche IL-4, IL-13 e IL-51 l l . l l l l
IL-4 IL-4 IL-4 IL-4 IL-4
Sia le cellule Th2 che quelle innate - - - - -
producono le citochine chiave coinvolte IL-5 IL-5 IL-5 IL-5 IL-5

nell'inflammazione di tipo 2*!

. *The role of individual type 2 cytokines varies depending on the disease.
. FInnate cells, such as mast cells and basophils, also play a role in adaptive immunity given their activation by antigen-bound IgE via the FceRI.

-E Er I 1696 , . Am J Respir Crit Care Med. ; R . 2. Fahy JV. v Immunol. 2015;15:57-65. 3. Ch . g’ ; :
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Dermatol Ther (Heidelb) (2022) 12:1501-1533 Phase 1 Phase 2 Phase 3
https://doi.org/10.1007/513555-022-00737-7 Compromised skin Amplification of Th2 response Lichenification and inflammation
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1. IL-13 partecipa al processo di

differenziazione delle cellule T-naive
in Th2?

1. Si
2. No
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Ruolo patogenetico dell’lL-13 e dell’IL-4

Type 2 Cytokines Type 2 Inflammatory Response

Epidermis
R Th2 expansion
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Allergens, irritants, IgE production
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and microbes
Increased vascular
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1. Palomares O, et al. Immunol Rev. 2017;278(1):219-236. 2. Weidinger S, et al. Nat Rev Dis Primers. 2018;4:1. 3. Rerknimitr P,
et al. Inflamm Regen. 2017;37:14. 4. Brunner PM, et al. J Allergy Clin Immunol. 2017;139(4S):S65-576. 5. Oetjen LK, et al. Cell.
2017;171:217-228.e13. 6. Patel D, et al. Blood. 1998;98:3904-11. 7. Chen et al. Immunol Cell Biol. 2010;88:334-334.
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IL-4 Promotes the Differentiation and Activation of Th2 Cells

Draining Lymph Node

Antigen
presentation IgE* B cell
Th2 cell expansion f
differentiation
and expansion of \\ @@
memoy cells IgE cIass
Th2 ™ N ) SW|tch|ng
differentiation (£ 2 P
IL 4 IgE
.t IL-13 Y Y
‘ThZ ¥
°
IL-4 °® EE FceRl— uz :0.
o °® ‘ . 0%
Release of ®%e ® g‘. X
pro-inflammatory Mast cells Basophils

mediators

IL-4 promotes Th2 cell differentiation, resulting in the release of key type 2 cytokines (IL-4 and IL-13)

thus creating a cycle of systemic inflammation leading to skin signs and symptoms in AD?3

1. Gandhi NA, et al. Nat Rev Drug Disc
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v. 2016;15(1):35-50. 2. Brandt EB, Sivaprasad U. J Clin Cell Immunol. 2011;2:110. 3. Weidinger S, et al. Nat Rev Dis Primers. 2018;4:1.
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IL-13 and IL-4 share receptor structures

Hematopoietic cells
e.g., lymphocytes

Non-hematopoietic cells
e.g., structural cells

STAT6 STAT6 STAT6

Type | receptor

STAT6

Type Il receptors

* Common gamma (yc) sub-chain is mainly *  ThellL-13 receptor al (IL-13Ral) sub-chain is mainly expressed
expressed by lymphocytes and other by structural cells and
hematopoietic cells other non-hematopoietic cells

* Tissue inflammation is mainly mediated by type Il receptors

Humoral immunity is mainly mediated by type |
receptors

yc, common gamma chain; IL, interleukin; JAK, Janus kinase; STAT, signal transducer and activator of transcription; TYK, tyrosine kinase.
Reinhardt RL. Cytokine. 2015;75:25-37; Junttila IS. Front Immunol. 2018;9:888; McCormick SM, Heller NM. Cytokine. 2015;75:38-50; Bieber T. Allergy. 2020;75:54-62
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RUOLO PATOGENETICO DELLIL-13 E DELLIL-4

IL-4 IL-13

Ruolo | prevalentemente “centrale” prevalentemente “periferico”

cellule immunitarie (no espressione di IL- | cellule tissutali (cheratinociti, fibroblasti,

Effett . . . .
eHo 13Raul) e tissutali (in misura minore) cell.endoteliali)

Aumento del segnale IL-13 a livello della cute
lesionale che correla con severita di malattia
(produzione di IL-13 ma non di IL-4 indotta da IL-
25, IL-33in ILC2)

Differenziazione/Attivazione Th2, ILC2, Tc2,

Attivita .
mastociti

aumentati livelli solo nelle fasi acute o prime | Elevati livelli in fase acuta e cronica; espressione

Espressione : L : . .
P fasi della cascata inflammatoria proteica e di mRNA > [L-4

Efficacia come target | No target terapeutico se non in | Target terapeutico anche come unico segnale ma
terapeutico | combinazione con IL-13 non per comorbidita atopiche (vedi asma)

Bieber T. Allergy. 2020;75:54—62; Chiricozzi A, et al. Immuno Targets and Therapy 2020:9 151-156
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LE CITOCHINE DI TIPO 2 SONO IL COLLEGAMENTO TRA IL DANNO DI
BARRIERA E | DIFETTI IMMUNITARI NELLA DA

Lipid components

and metabolism

h Keratins
Dysbiosis in A% Skin pH T i
microbiome 7 Keratin 16
Antimicrobial
peptides \’ Filaggrin J

Type 2
. . Natural
inflammation moisturizing
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S. qureus T

factor
yy Sweat o
duct tight Loricrin 4
Involucrin ¥

junction I

Proteases T
KLks, 771

Claudin 1
and 3 »L

Tight junction
function

= Epidermal proteases
@ 2and their inhibitors

v
A

N v Image adapted from Beck 2022.7

terleukin; KLK5, kallikrein 5; LCFA, long-chain fatty acid; ©<,- .tum corneum; SCFA, short-chain fatty acid.
' 1. Nedoszytko B, et al. Int J Mol Sci. 2020;21(18):6484. 2. Honzke S, et al. J Invest Dermatol 2016136(3):631-639. 3. Gruber R, et al. Am J Pathol. 2015;185(10):2777-2789. 4. De Benedetto A, et al.

E E J Allergy Clin Immunol. 2011;127(3):773-86.e1-7. 5. Kim BE, et al. Clin Immunol. 2008;126(3):332-337. 6. Serezani APM, et al. J Allergy Clin Inmunol. 2017;139(1):142-151. 7. Beck LA, et al. J Invest Dermatol Innovations. 2021. In press. 8. Berdyshev E, et

al. Allergy. 2022. doi: 10.1111/all.15432. Online ahead of print.
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Type 2 Inflammatory Cytokines Have a Role in Itch in AD

ltch in AD is a separate and distinct entity from histaminergic itch. The role for antihistamine therapy in the
treatment of atopic itch is limited?

Itch in AD?

e madaiers Histamine Protease IL-4 IL-13 IL-31 Substance P Capsaicin ROS
(including cytokines)

o

¢ e © :: :

@ 0 ¢

CN
Receptors and .
ion channels H1R H4R Neurons e MRGPRX2 TRPV1
v
Histamine-dependent Histamine-independent

Figure adapted from Paller AS, et al. 2018,2 with data from Kiihn H, et al. 2021.3
Ab, antibody; H1(4)R, histamine 1 (4) receptor; MRGPRX2, Mas-related G protein-coupled receptor X2; PAR, protease-activated receptor; RA, receptor antagonist;
ROS, reactive oxygen species; TRPA1, Transient receptor potentlal ankyrin 1; TRPV1, transient receptor potentlal cation chan nel subfamily vV member 1.
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DUPILUMAB (ANTI-IL-4Ra)- PRIMA TERAPIA BIOLOGICA
APPROVATA PER LA DERMATITE ATOPICA

——Type | receptor————— Ve Type Il receptor N
IL-4 IL-4

* Binding

’ T \ - \
: ‘ Dimerization 4
¥ v IL-4Ra v IL-13Ral IL-4Ra “ :

IL-4 signaling IL-4 signaling IL-13 signaling

Binding
Dupilumab [—

IL-4Ra *

IL-13Ral

E 1. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15(1):35-50. 2. Le Floc'h A, et al. Allergy. 2020;75(5):1188-1204.
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Efficacia e Tollerabilita del Dupilumab nella DA

Studio Chronos— efficacia dimostrata in

» Raggiungimento EASI 75 alla W16 nel 50-70% dei pazienti
» In associazione con corticosteroidi topici incremento dell’efficacia del 60% rispetto al PLC
»  Mantenimento beneficio clinico nel 64% dei pz a 52W
»  Efficacia su prurito, dolore, disturbi del sonno, QolL, ansia e depressione.
» Ben tollerato e buon profilo di sicurezza
1004
904
804 ;
§ o 69%% 65%5
s e
& 60+
Z 0 64%$
£ 504
2 40-
2 30 - 23% N L N R e 22%
a 30 * ->— * + - ¢ —
104
00;2 4 élélllllzll'1'6|'Izlo"lzl4l'l2l8|l'3I2"l3l6lll4loll'4l4lll4'8lllslz
Number of
patients
Dupilumab qw 15 56 106 136 158 171 176 177 188 184 174 182 177 176 177 173
(n=270)
Dupilumab q2w 519 34 51 49 58 63 61 64 60 64 61 61 58 60 58
=89
ph(ebo(;(:.‘264; 6 22 45 61 68 65 62 63 69 64 64 66 67 62 62 57
*Nominal P<0.0001 (FAS). TP<0.0001 (FAS, Week 52).
Dup=dupilumab;EA % i ine in Eczema Area and Severity Index score; FAS=full analysis set; g2w=every 2 weeks; qw=weekly; TCS=topical corticosteroids.
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The rationale of IL-13 targeting
IL-13 producing cells
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Frontiers in Pharmacology 2019
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Dermatol Ther (Heidelb) (2023) 13:1535-1547
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Efficacia e tollerabilita di Tralokinumab

ECZTRA 7
Tralo + TCS:

* raggiungimento EASI 75 nel 64% pazienti a W16 e nel 70% dei pz a W26

* raggiungimento EASI90 nel 41%% dei pz a W26

Buon profilo di sicurezza

(a) so -
70
60
50
40

EASI 75 (%)

30
20
10 4

Week
-# Tralokinumab g2w + TCS (n = 138) -#- Placebo + TCS (n = 137)

EASI 90 (%) L
2
8 8 8 8 8
I L 1 ) |

-
o
1

o

Week
-#- Tralokinumab g2w + TCS (n = 138) -#- Placebo + TCS (n = 137)

Gutermuth J(ECZTRA 7). Br J Dermatol. 2022 Mar;186(3):440-452. doi:
'E 10.1111/bjd.20832. Epub 2021 Dec 22. PMID: 34698371.
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LETTER TO THE EDITOR

Survival, efficacy and safety of tralokinumab after 32 and 52 weeks
of treatment for moderate-to-severe atopic dermatitis in adults: A
multicentre real-world study
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E. Pezzolo et all JEADV 2023Survival, efficacy, and safety of tralokinumab after 32 and

52 weeks of treatment for moderate to-severe atopic dermatitis in adults: a

multicentre real-world study
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Conclusioni
* DA patologia inflammatoria cronica reeseeasenases
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associati come il prurito. : plaplylocossis aireis colonizaton) |
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opportunita di prevenzione e
individuazione di target terapeutici
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Grazie per l'attenzione

dermatiteatopica.gemelli@gmail.com
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