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Pawankar R, Canonica GW, ST Holgate ST, Lockey RF, Blaiss M: (2013) The WAO White Book on Allergy



Cardiovascular and

Neurological system

Haemopoetic system o ADEM
Batten di
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polyangiitis ¥ v dpe
o ITP Inner ear ““0
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A1 oe
W w Narcol
e Narcolepsy
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wﬂ‘\g vo“ : ggssmussen s encephalitis

e Rheumatic fever

vitiligo
e Pemphigus
, and other blistering
diseases Liver
e AIH . .
e PBC Gﬁastromtestlnal system
e PSC £t o CeD
3 o Ulcerative colitis
Pancreas L] AtrophiC gastritis
e T1D
e Autoimmune -
pancreatitis Reproductive system

g

e Autoimmune orchitis

e VKH syndrome

Thyroid and Parathyroid gland
&

Adrenal gland

e Autoimmune
hypoparathyroidism

e GD

e Hashimoto's
autoimmune thyroiditis

«”oAD

Connective tissue diseases

e RA
e SLE
e MCTD

4 eSS

e Scleroderma

e Ankylosing spondylitis
o JIA

e others

e Autoimmune oophoritis

Inpavrikn avénon ta
teAevtaia €tn

1/10 UK

J Intern Med 2015; 278: 369-395

Conrad N,. Incidence, prevalence,
and co-occurrence of autoimmune
disorders over time and by age, sex,
and socioeconomic status: a
po‘pulatlon-based cohort study of 22
million individuals in the UK. Lancet.
2023 Jun 3;401(10391):1878-1890.



Autoimmune disorders

Incidence risk for patients with ARC

alRR (95% Cl)

O Kivouvog avatmTuéng auToavoowyv
OONHATWY gival HEYOAUTEPOG OE
ao0eveig pe aAAepyIKA Voo AT

i

I

I

I

i
SLE : — 1.45 (1.27-1.67)
Sjogren's syndrome | — 1.88 [1.63-2.17)
Vitiligo | —— 1.36 (1.25-1.47)
Rheumatoid arthritis i —— 1.21(1.15-1.28)
Psoriasis | - 1.38 (1.34-1.42)
Pernicious anaemia i —— 1.30(1.20-1.40)
Myasthenia gravis ! + 1.19 [0.93-1.51)
IBD i —— 1.33(1.26-1.41)
Coeliac disease ! —— 1.39 (1.28-1.51)
AIT | —— 1.18 (1.08-1.29)
Multiple sclerosis — 1.03 (0.92-1.15)

|

I
Incidence risk for patients with asthma |
SLE i — 1.44 (1.27-1.62)
Sjogren's syndrome | —— 1.61 [1.41-1.84)
Vitiligo i —— 1.24(1.15-1.34)
Rheumatoid arthritis i —- 1.44 (1.37-1.50)
Psoriasis ' 2 1.39 (1.36-1.43)
Pernicious anaemia i —— 1.30(1.22-1.38)
Myasthenia gravis : A 1.56 (1.29-1.88)
IBD | —— 1.44 (1.37-1.51)
Coeliac disease i —— 1.44 (1.34-1.55)
AIT ! —— 1.23 (1.14-1.33)
Multiple sclerosis —i—b— 1.07 [0.97-1.18)

I

I
Incidence risk for patients with atopic eczema |
SLE | —— 1.86 (1.66-2.09)
Sjogren's syndrome i —— 1.48 [1.30-1.69)
Vitiligo | —— 1.54 (1.44-1.64)
Rheumatoid arthritis i —— 1.28(1.22-1.34)
Psoriasis ! * 2.41(2.36-2.46)
Pernicious anaemia i —— 1.25(1.18-1.33)
Myasthenia gravis — 1.05(0.86-1.27)
IBD | —— 1.53 [1.45-1.61)
Coeliac disease i —— 1.41 (1.32-1.50)
AIT | —— 1.13 (1.05-1.22)
Multiple sclerosis —_ — 1.05 [0.95-1.17)

I

0.6 1.0 1.6 2.5

Decreased risk

Increased risk

M Krisna et all Eur Respir J 2019; 54:



AvooOAOYLKA anmoKpLon Tomnovu 1 ToOmnov 2 ToOmnovu 3
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Makpodayo Baoséd:t}\o Hwowoédo MaotokUt
Thi Th17 ILC3

1 1
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1 1
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1 | 1
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1 1
: 1
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IEN TNF ! :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

Oubetepodho

Baolkég Kuttapokiveg

ILC1 NK Th2 cell ILC2

StdYoL Evbokuttdpla Baktripla, Napaotrta, 507\ﬂfﬁpl0‘ E€wkuttdpla Baktrpla
X ol & mpwtdlwa Kat aAlepyloyova Kat lot
Noornpata QUTO?\VOQG ANAepyika Noorjpata Autodvoca
(Mapadeiypora) eonmAacia Wwplaon

IFNy, interferon gamma; IL, interleukin; ILC2, type 2 innate lymphoid cell; NK, natural killer; Th, T helper; TNF, tumor necrosis factor.



Mnyxaviopol ovarmtuenc auTooVOooLoC

Bone Marrow

Mechanisms of tolerance

v

I

I

I

Central
tolerance

Peripheral
tolerance

others
(Treg Cytokines)

Thymus

Physiological autoimmunity

" \( Auto-antibodies

Q) Auto-reactive T cells

___" ) Auto-reactive B cells

Transient appearance
Long-term existence

No tissue damage
e Maintain homeostasis
e Repairment
e Regeneration

i

I

Dysregulation of innate immunity
Dysregulation of adaptive immunity

Genetic
predisposition
e HLA

e non-HLA loci

e Epigenetic

Environmental
factors

e Infectious agents
o Non infectious agents

Pathological autoimmunity

Tissue Damage

e organ specific
e systemic (multiple organ)

Autoimmune disease




[TeplBaAlovTikol mapyovTeC 0TNV AUTOAVOOLA

Microorganisms Xenobiotics Apoptosis Microbiota Nutrition
@& bacteria / tobacco smoke e gluten
.;E viruses j ultra violet light ¥ ekin e iodine
6/2 parasites ? _ pharmaceuticals resBS SR | barrier e vitamin D
5% fungi @,’% heavy metals

L J [ J

1! 1
[ Molecular mimicry ] [Autoantigens]

| J
¥
l APC - Epitope spreading

¥
Autereactive il o Bicells
Organ-specific J L Systemic
autoimmune autoimmune
diseases diseases
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I Kvidbwaon, atorikn deppatida
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VivovTOoL
duooLakpLTa KvnopOC
(Kowec KAWLIKEC
eKONAWOELC)

Mpwtomabnc xoAlkn Kippwon
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I QoappaKkeUTIKEG aAAepYLEC

'‘Otav Ta opla
VivovTOoL
duooLakpLTa
(Kowec KAWLIKEC
eKONAWOELC)

Autoavoon Bpoppormevia,
ayyeitidec, kpuoodalpvorpia
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AD is caused by multiple dysregulated immune-pathways

« Expression of structural proteins )
- Expression of tight junction proteins |

Healthy skin Non lesional skin
Stratum Skin microbiota
comeum Staphylococcus aureus . . et
L ]
| ° ° . - @ Allergen - " < - o P
C — X e— — . v N
(4_ S —= ‘()( —-)r’ ’i:@(——. . ‘\. — .
- ——— e N = “_/_ —_— — -— )
Stratum i Sc= —— r ‘—_3@ S —~ 2
granulosum Ty —— — S
Stratum P X ol
spinosum \ |
! ® Y X

R J

,'}-— IgE

'B cell

* Eosinophil

Dermis

Blood
vessel

Barrier dysfunction, innate immune system activation and Ty 2-drive en inflammation

Weidinger, S., et al. Nat Rev Dis Primers, 2018 Variable T, and T,17 activation



Autoreactive IgE antibodies to self-peptides within the

epidermis

Ay

Scratching
KC damage

—»

.

Pruritus

: /'YlgE-sensitization

Signals” to KC-derived self-proteins

~_Regional
lymph nodes

Tang TS, et al. J Allergy Clin Immunol. 2012

Roesner LM, Werfel T. Front. Immunol, 2019
Andersen YMF, et al. ] Am Acad Dermatol, 2017
Tang TS, et al. J Allergy Clin Immunol, 2012
Zeller S, et al. J Allergy Clin Immunol, 2009
Altrichter S et al., J Investigative Dermatology, 2008
Mothes N, et al. J Allergy Clin Immunol, 2005
Aichberger K/ et al., ] Immunol, 2005

Seiberler S, Int Arch Allergy and Immunol, 1999
Natter S, et al. FASEB J, 1998

Valenta R, et al. J Investig Dermatol, 1998
Valenta R, et al.. J Investig Dermatol, 1996
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Characterization of autoallergens in patients with atopic dermatitis

Homs 1

Immunoglobulin E Response to Human Proteins in
Atopic Patients

Rudolf Valenta, Dieter Maurer,” Renate Steiner, Susanne Seiberler, Wolfgang R. Sperr,T Peter Valent,T
Susanne Spitzauer,} Stelio Kapiotis,f Josef Smolen,§ and Georg Stingl*

J Invest Dermatol, 1996

Molecular Characterization of an Autoallergen, Hom s 1,
Identified by Serum IgE from Atopic Dermatitis Patients!

Rudolf Valenta,* Susanne Natter,”* Susanne Seiberler,”* Sibylle Wichlas,i Dieter Maurer,i Michael Hess,§
Margit Pavelka,§ Monika Grote,{{ Fatima Ferreira,** Zsolt Szepfalusi,* Peter Valent,{ and Georg Stinglt

J Invest Dermatol, 1998

!
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46> preimmune serum
69»
o ""-. s rabbit « Hom s 1
“.-'..t-“ rabbit « actin
21>

Valenta R, et al. J Invest Dermatol, 1998 1> U —————— caton o Mewns




Characterization of autoallergens in patients with atopic dermatitis

Exploring the repertoire of IgE-binding self-antigens IR L L E o

associated with atopic eczema antigens associated with AE was identified and might serve as
a useful tool to further understand the autoimmune phenome-
Sabine Zeller, MSc,” Claudio Rhyner, PhD,* Norbert Meyer, MD,*® Peter Schmid-Grendelmeier, MD,© non in chronic allergic diseases.
Cezmi A. Akdis, MD,* and Reto Crameri, PhD®* Davos, Davos-Wolfgan

B JACI, 2009

, and Zurich, Switzerland
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I[gE avtoavIlowpoTto otny ATOTIKN
Aeppatitida

Ta IgE autoavTiowpaTa TToU £€Xouv TauToTtroinBei otnv AA utraiviooovTal dia
OUVOUAOUEVN «OAAEPYIKN KAl AUTOAVOON» AVOOOAOYIKA ATTavTnon

H TotTIKA pAeypovn odNnyei 0€ CUCTNPATIKI AVOOOAOYIKI avTidpaon EvavTi
AUTOAVTIYOVWYV TOU OEPUATOC.

H autoaAAgpyia Kal N AUuTOAVOCia JTTOPEI AV OCUVUTTIAPXOUV 1] KOl va UTTOONAWVOUV
OIAPOPETIKOUC EVOOTUTTOUG TNG VOO OU.

MikpOTEPN NAIKIa Kal au¢nuévn OAIKN IgE uttodnAwvouv peyaAutepn molavoTnta IgE
AUTOAVTICWHATWY

Ta IgE autoavTiowparta ouoxeTifovtal e Tn ouvuTiapgn Kai AAAwvY aAAepyikwy (T2)
VOONUATWY KAl UTTOPEI va XpNoIdoTToinBouv wg OEiKTEG yIa TNV AAAEpYIKA TTapEAaon
*(atopic March)

Inge Kortekaas Krohn, et all, 2023
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Mast cell degranulation




What degranulates mast cells in CSU?

IL-3R, IL-4R, IL-6R,IL-10R, IL-15R FceRl} FeyRIlb, FeyRIll
C3aR, C5aR, CR1/2, CR3, CR4 TLR1,2,3,4,6,7,8,9
CXCR1, 2,4, CCRS3, 5 EP-1/EP-3, CysLT1R
PAR2, OTRs, Az;R c-kit, CD48, LTBR
TrkA, MC-1/MC-5 ETA/ETg, uPAR
PIR-A/PIR-B CB1/CB2, VR
CD40L, OX40 GITR, B7-1, -2
TSLP, IL-25, IL-33 MRGPX2, NK1R




Allergic activation of mast cells




Allergigaactivation of mast cells




The role of IgE in CSU

Maurer et al., Front. Inmunol. 2018: 9; 689



The role of IgE in CSU

J Auto-
Allergen

Autoimmunity
Type |

Maurer et al., Front. Inmunol. 2018: 9; 689



The role of IgE in CSU

IgG-anti-Fc_ Rl

Autoimmunity
Type lIb

IgG-anti-lgE

Auto-
Allergen

Autoallergy

Maurer et al., Front. Immunol. 2018: 9; 689



TUmou 1 avtoavooia (autoalepyia)
otn Xpovia AuBopuntn Kvidwon (XAK-CSU)

= O1aobeveic ue XAK €xouv IgE-anti-Thyreoperoxidase (TPO)



TUmou 1 avtoavooia (autoalepyia)
otn Xpovia AuBopuntn Kvidwon (XAK-CSU)

= O1aobeveic ue XAK €xouv IgE-anti-Thyreoperoxidase (TPO)

= |gE-anti-TPO & TPO atTroKoKKIWVElI JAOTOKUTTOPA



Positive skin prick test with TPO
in patient with CSU

Sanchez et al., AllergyAlImmunol. Res. 2019; 11: 29-42



):CSU y  24hours
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Positive skin prick test with TPO
in patient with CSU

Positive skin prick test with TPO
in healthy person

after skin injection of CSU serum

sthma Immunol. Res. 2019; 11: 29-42



Tumou 1 autoavooia (avutoaAlepyia)
otn Xpovia AuBopuntn Kvidwon (XAK-CSU)

= O1aobeveic ue XAK €xouv IgE-anti-Thyreoperoxidase (TPO)
= |gE-anti-TPO & TPO atTroKoKKIWVElI JAOTOKUTTOPA

= Ymrapxel IgE avTidpaoTikOTNTA EVAVTIOV «IQiWVy» AVTIYOVWV



Most of the IgE in CSU is directed against self

Total autoreactive IgE (% of total IgE)

P =0.0006

R0

B
¥

!

O

CSU patients

Healthy controls

Lakin et al., Theranostics 2019: 9; 829-836



Tumou 1 autoavooia (avutoaAlepyia)
otn Xpovia AuBopuntn Kvidwon (XAK-CSU)

= O1aobeveic ue XAK €xouv IgE-anti-Thyreoperoxidase (TPO)

IgE-anti-TPO & TPO aTTOKOKKIWVEI JOOTOKUTTAPA
= Ymrapxel IgE avTidpaoTikOTNTA EVAVTIOV «IQiWVy» AVTIYOVWV
= O1 aobeveic ne XAK €xouv >200 autoavTiyova

= [[-24 €ival KoIvo , €101KO avTiyovo TTou oxeTietal he Tn XAK



Interleukin-24 is expressed
in the wheals of CSU patients

IL24/EF1
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de Montjoye et al., Allergy 2019; 74: 1811-1813



aiCSU is autoallergic, but not vice versa

/

(Features of aaCSU & aiCSU )

r

=

58% aaCSU 8% aiCSU
64% low total IgE DL%I 78% low total IgE
Age| 28%IgG-antiTPO+ T 44% lgG-anti-TPO
70% IgE-anti-TPO+ T 89% IgE-anti-TPO+
\\> // \\ r //
@ aaCsu
@® aiCsu

© non-aaCSU/aiCSU
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Xiang et al., JAC! in Practi 3; doi: 10.1016/j.jaip.2023.02.006.
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Walnut antigens may trigger autoantibody development in pemphigus vulgaris via “hit-and-run” mechanism
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FIG 1. PV germline mAbs derived from 8 pathogenic PV mAbs all recognized proteins from walnut extract.

ELISA results of PV germline mAbs to all tested exogenous antigens are represented by a heat map. The TT1

mADb served as a negative control. The color scale of the ELISA OD values is shown on the right. The scale

applies to all heat maps in this report.
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Pathways of autoallergy - Exposome

Agents that impair skin barrier function

Does the epithelial barrier hypothesis
explain the increase in allergy,
autoimmunity and other chronic

conditions? Nat Rev Immunol, 2021
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& Laundry and dishwasher

Fungi /40 detergents Household
Allergens ' Shampoos, cleaners
Surfactants body cleaners Toothpastes 350.000
i SDS, SDBS . ,
< ) Bacteria B ViR ( ) Enzymes Particulate VEEG OUOLEG
_ » Ozone and emulsifiers Matter oo o 1960
C'Qafitte -~ e Diesel in processed food <
smoke exhaust
\‘y Nanoparticles Microplastic
*
' Allergens
Toxins
‘ Pollutants
O O O Microbiome
0 Opportunistic
pathogens
Synergistic Leaky barriers allow the
epithelial barrier passage of
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digestion, nutrients, vitamins, metabolites, immune education, cell differentiation, tissue maturation
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colonized opportunistic

pathogens
S aureus, Moraxella
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Loss of biodiversity:

1. Colonizing opportunistic

pathogens

2. Immune response to
commensals

3. Direct toxicity of
environmental
substances to
commensals

Players: IgE, eosinophilia,

open barriers, cough,

Th2, ILC2, IL-4, IL-5, IL-13
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«TO YLV TIEPLEXEL TO OTIOPO TOU YLAVYK Kol avtiotpoda.
Elvoll avtaywvioTika Kot oumAnpwHatikd pali.To yv, adol ¢tdoel oto SIKO TOU aKpalo, LETATPEMETOL OE YLOVYK KO
avtiotpoda»



