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MALATTIE ALLERGICHE: EPIDEMIOLOGIA
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CONSIDEREVOLMENTE 1IN MOLTI
PAESI, SOPRATTUTTO NEI BAMBINI
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307% DEI BAMBINI SOFFRE MALATTIE ATOPICHE

35% ASMA

15% RINITE
10%CONGIUNTIVITE

207% DERMATITE

127% ORTICARIA/ANGIOEDEMA
8% ALLERGIA ALIMENTARE

National Institutes of Health: National Heart, Lung, and Blood Institute and National Asthma Education and Prevention Program. Expert
Panel Report: Guidelines for the Diagnosis and Management of Asthma, Update on Selected Topics 2002. 02-5074. June 2003.



FENOTIPI ALLERGICI

Allergia =
malattia
sistemica

o

30% ASMA

15% RINITE
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HYGIENE HYPOTHESIS

Strachen 1989



HYGIENE HYPOTHESIS
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MALATTIE ALLERGICHE: DINAMICA EVOLUTIVA/OMEOSTASI
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Asthma-associated differences in microbial composition
of induced sputum

Pradeep Reddy Marri, PhD,” Debra A. Stern, MS,” Anne L. Wright, PhD,” Dean Billheimer, PhD,** and
Fernando D. Martinez, MD®®  Tucson, Ariz
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Asthma and lower airway disease

Associations and interactions of genetic polymorphisms
in innate immunity genes with early viral infections
and susceptibility to asthma and asthma-related phenotypes
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A New Hypothesis: correlation between Phlogosis Allergic Minimum Persistent

(P.A.M.P.) and Recurrent Respiratory Infections (R.R.1.)
Cuppari C, Manti S, Salpietro A, Colavita L, Valenti S, De Vivo D, Arrigo T, Salpietro C
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ALLERGOPATIE: ALLERGOPATIE
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GRUPPT ETNICI E VARIABILITA' GENETICA

) African Ancestral Population ,
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Genetic risk factors for the development of allergic disease

identified by genome wide association
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Table 1 Candidate Genes for Aloeic Dermatitis

Gere Symbol Gene Neme Locus
Pattern Recognition Seceplors
CARD2 (NOD?1) caspase recrutment domain-containing protein 4 ip15-pia
CARD15 (NOD2) caspase recruiiment domain-conlaining profein 15 16921
CDw monocyte diferentistion entigen CD14 5311
MBL2 lectin, mannoss-binding, soluble, 2 10911.2-921
TLR2 Tolldike receplor 2 4932
TLR4 Tolldike receplor 4 g32-q33
TLRE Tol-ike receplor 6 pu
Chemokines and Associated Molecules
CCL2 (MCP-1) chemalking (C-C molif} lagand 2 17q11.2q12
CCL5 (RANTES) chemolane {C-C molif} ligand 5 17q11.2.q12
CCL11 (Eotaxin) chemolkine {C-C motif) ligand 11 1711921 2
CCL17 (TARC) chemoline (C-C motif) ligand 17 16913
CCR3 chemoline {C-C molif) receplor 3 3p213
CCR4 chemokine (C-C molif) receplor £ 3p2d
CMAY chymase 1 14q11.2
Cylokines and Associaled Molecules
L8N interdeukin 1 receplor antagonis! 2q14 2
ILIRLY (ST2) intedeukin 1 receptor-like 1 2q112
LA interieukin 1, aipha 2q14
LB intereukin 1, beta 2q14
iL4 intedeukin 4 5g31.1
LaR intedeukin 4 recaplor 16p12.1p11 2
L5 intereukin 5 5311
ILs intereulin 6 7921
Lo interleukin 10 1931-q32
IL2B interdeukin 12, beta 5g31.1-q33.1
IL.125B1 intedeukin 12 recepton, beta-3 19p13.1
L3 interdeukin 13 5q31
s intedeukin 18 N2 2-q22 3
TGFM transforming growth fadlor, beta-1 199131
TNFe turmor necross factor, elpha 8p21.3
GM-CSF (CSF2} granulocyle-macrophage colony-stimulsting factor 2 5g31.1
STATS signel lransducer and actvator of transcription 8 12913
IFNy interferon, garmma 12q14
Anligen Presentation Molecules
HLA-A mejor histocompatibility complex, class |, A 6p213
HLA-B major histocompatibility complex, cless || B 6p213
HLA-DMA major histocompalibility complex, class ||, DM alpha 6p213
HLA-DMB major histocompalibility complex, class ||, DM bata 6p213
PSNEBS (LMPT} proteasome subunit, beta-type, 6 6p21 3
PSMBS (IMP2) proteasome subunit, beta-type, 8 6p21 3
TAPY transporter, AT P-binding casselte, major histocompatibility complex, 1 6p21.3
TAP2 fransporter, AT P-binding casselle, major histocompatibility complex. 2 6p21 3
Others
CTLA2 cylotoxic T lymphocyle-associsled 4 2933
KLK7 (SCCE}) kalikrein 7 1991333
RUNX1  bindi ste between  juntrelsted trenscription fector! binding site belween solule cemier 17g25
SLC9A3H1- NI:‘?Q family 3, isoform 3 regulaiory factor 1 and N-acelyllransferase 9
SPINKS serine proleass inhiilor, Kazallype, 5 5q32
Drug-Metsbolizing Enzymes
GST™1 glutathione s-ransferase, pi 1913
GSTM1 ghutathione s-franslerase, mu-? =133
GSTT! phutathione s-kansferase, theta-1 JALLERGY CLIN MM RO ma2
NAT2 N-acslytransforase 2 B 1p213

JaMUARY 2010




Table 2 Polymorphisms of Candidate Genes for Atopic Dermatilis

Gene symbol SNP Ref

Paltarn-Racognition Receplors
CARD4 (NOD1) haplotype (rs2736726 (A>G), rs2076817 (A>G}), 2975632 (C>T), 24

153030207 (kSG}, rsz—éﬁi‘(%or' TB(C > G}, 182235088 (C > T}, 152075821 (A > G),

152075822 {C>T}, 152907749 (A>G), rs2907718 (C>T), rs6743368 (A>G))
CARD15 (NOD2} — 60A > G, 534G > C, 802T > C, 2104C > T, 2722G > C, rs1077861 25,26

(intron10A > T), 2863G > A, 4278A > G, 3020iC
CD14 —1145G > A, —1359G > T, —560C > T, —159C > T 27,28,29
e A : DEI GENI
TLR2 55743708 (A > G), 154696480 (T > A), 13804089 (T > G}, 153804100 (T >C) 31,32
TLR& 154986790 (A > G}, rs4886781 (G >T), rs2770150 (T > C), rs6478317 (A >G), 31,32

(§1927911 {C > T), re2149356 (C > T), re7873784 (G > C), re1927906 (A > G) CA N DI D A ‘ |
TLR6 155743810 (T > C) 33
Chemokines end Associated Moleculas 7 g
COL2 (MCP-1) —2518A > G 63 W
CCL5 (RANTES) — 403G > A, —401G> A —28C>G 63, 64
CCL11 {(Eotaxin) —426C>T, — 384A > G, 67G > A 67
CCL17 (TARC) —431C>T 71
CCR3 5:7T>C 75
CCR4 1014C>T 76
CMAY — 1908A > G 77, 78 79, 80,

——— 82
Cytokines and Associated Molecules
IL1AN panta-alielic 86-bp landem repeal in intron 2 100
IL1ALY (ST2) —26399G>A, —27639A>G, 744C>A, 11147C>T, 2552C>T, 5283G>A, 101

5860C A
IL1A —899T > C 102
IL1B — 1418T > C, — 511T > C, 315T > C, 3953T > C 100,102, 103
ILa —580T > G, — 589C > T, 33T > G 104, 105, 106
IL4R —3112G > T, — 1803T > C, — 327C > A, — 326A > C, — 186G > A, 106,107,108, 108

223C>G>T>A, 1199C> A, 1291C>T, 1242T>G, 1307T>C,

1507C > T, 1727G > A, 2356C > T
LS —703C>T 110
L& —822A> G, — 174C > G 100, 102
IL10 —1117G>A, —1082G>A, —854C>T, —819T>C, —5RA>C, —571C>A 100, 102, 106
IL12B 1188A > C, 4237G > A, 443964 > G, 4510G > A 106, 111
IL12RB1 ~ 111A>T, — 2C > T, 4443C > T, 970G > C, 17183T > C, 17369C > T, 112

257487 > C, 27637A > T
IL13 =~ 1NMC>T, = 1024C > T, 704A > C, 1103C > T, Aig144Gin, 1293C > T 102, 105, 106,

113,114, 115
IL18 — 137G >C, — 133C > G, — 132A > G, 113T > G, 127C>T 116
TGFp1 ~6530C >T,869C >T,915G > C 102, 117
TNFe —1031T>C, —863C>A, —857C > T, — 308G > A, — 238G > A 100,102,103, 106
GM-CSF (CSF2} — 1916T > C, — 677C > A, 3606T'> C 3928C>T ) 103, 119 1 ALLEREY LN IMMU NG
STATG 2964G > A, 13/14/15/16 GT repeal in exon 1, short tandem repeat in exon 1 106, 120
x JAMUARY 2010

IFNy shor tandem repeat in intron 1 106




Table 2 anntinuetlla

Gena symbol SNP Ref.
Antigen-Presentation Molecules
HLA-4 1,2,3,11, 24,26, 29, 30, 31, 33, 68 130 POLIMORFISMI

HLA-B 7.8, 13,14, 16,27, 35,37, 38, 39, 46, 48, 51, 52,53, 54, 56, 56, 57,58,50,60, 130 D E I G E NI

61,62, 67,71, 75

HLA-DMA Val140lle, Gly1554ls, lle178Thr, 184Arg-His-Cys 131 C A N D I D A TI

HLA-DMB 144 4k-Glu-Val 131
PSKBS {LMPT} NG >T,3812C > T,4083C > T 130 il
PSKBS {LMP2} ArgB0His 130
TAP1 Val333lle, G637 Asp 130, 136
TAR? lle378Val, Thr565Ale, Alab5Thr, GIng87 Stop 130
Others
CTLA4 494> G 153
KLK7 {SCCE} AACC inserion 170
RUKX1 binding ste  rs734232 (G > A} 171
hetween
SLCBA3R1- NATS
SPINK5S V512 —26C > T, V512 —10A> G, V514 + 18G > A WS13—50G > A, 173, 174
11034 > G, 1156G > A, 1188T > C, 1258G > &, 75(175),176,
Asp1064sn, Glya63Gly, ¥al553Val, Leurstleu, GlyB04Gly 177 r
Drug-Metzbolizing Enzymes
GSTP1 4MA>G 22940 > T 183
GSTM1 Dilefion polymorphism {non-null or null genatype:) 189
GSTT1 Deletion polymorphism {non-mull or null genotype} 183
NAT2 4810 > T, 590G > A, 857G > A 195, 196
Diseass suscapbible SNPs found to be significant in one study and e comespending refersnces are sing e-underined.
Diseass suscephible SNPs found to be signficant &t least in two indspendent studies and the comespandng references are double- JALLERGY CLIN IMMUNOL

underdinad., JaMUARY 2010



Table 1  Susceptibility loci of atopic dermatitis identified by
GWAS
Popula- Chro-
tions Rel. mosome Genes
European ref. 46 11g135 C11ORF30/.RRC32
(GARP)
Chinese ret. 47 1p21.3 FLG
5111 TMEMZ232/SLC25A46
200133  TNFRSF8B/ZGPAT
European ref. 48 11g13 OVOLA
EST 19p132  ACTLS
5031 KIF3A/LA/L13
Japanese ref. 53 2qi12 IL1RLA/IL18RA/IL18RAP
3p21.33  GLBA
= agqi13.2 CCDC80
6p21.3 the MHC region
p22 CARD11
100212  ZNF365EGR2
11p154  OR10A3NLRP10
20q13 CYP24A1/PFDN4

Allergology International Vol 82, Mo, 20131
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LE MUTAZIONI DEL GENE DELLA FILAGGRINA

3702delG G2822X% Q3684X

3673delC 6867delAG 11033del4

G1139X Y2092X 7267delCA 11029delCA

$1040X S2080X R2447X R3419X
2974delGA 5360delG S2554X
621del4 2282del4
424dell7 RS01X R1474X l $3286X o
European varants

*l ‘ AR RALL

Y H M ” A Ab ? ' .
441del4 1464delC‘ R1140X | | | |5757del4 §3296X (ap71y  Asian variants
RSO1X Q256X | | | | E1795% K4022X
2282deld
R826X R1474X | || ©Q2417X 7945delA
2767 insT | | 427 delAA 6834delS S2706X
}222deld S1695X 6950deld | S2544X

3321delA QI1701X E2422X
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TABLE I. Comparison of clinical and biophysical features of
patients with AD with (ADg g) and without (ADyon-Fic) filag-
grin mutations™®

Clinical features Biophysical features
ADg Palmar hyperlinearity Severe decrease in NMF
More persistent pH
I Allergic sensitization IL-1B
I Risk of asthma Type 1 interferon-mediated

stress response
T Seventy of AD
1 Eczema herpeticum

ADyonrmg  No palmar hyperlinearity  Mild decrease in NMF
Less persistent pH lower compared with

patiems with ADgp
Less allergic sensitization IL-1B low compared with

patients with ADp g

Lower risk of asthma Dysregulation of lipid metabolic
processes

Jacob P. Thyssen, MD, PhD,” and Sanja Kezic, PhD®  JALLERGY CLIN IMMUNOL
OCTOBER 2014
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FENOTIPI DELLA DERMATITE ATOPICA

» Esordio nella prima infanzia con successiva
remissione
» Esordio nella prima infanzia con eczema

rave persistente

Esordio Adolescenza-adulto con lieve-

moderata eczema
» Esordio Adolescenza-adulto con eczema grave
persistente

> Livelli aumentati di IgE con sensibilizzazione
ad allergeni alimentari ed inalanti (estrinseca)
» Non-IgE mediata (intrinseca)

» AD con infezione da S. aureus/colonizzazione | — | e
» AD con storia di infezioni virali diffuse (ad O sngets OB ot 4203 v Bt L 1o 1o 0 vrcorbns
esempio, eczema erpetico)

J ALLERGY CLIN IMMUMNOL

Donald ¥. M. Leung, MD, PhD,” and Emma Guttman-Yassky, MD, PhD" OCTORER 2014



5 DERMATITI A CONFRONTO
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GIULIA E I SUOI POLIMORFISMI

INTERNATIONAL JOURNAL OF IMMUNOPATHOL OGY AND PHARMACOLOGY Yol 24, no. 4 (5), 00 (2011

TLR2 AND TLR4 GENE POLYMORPHISMS AND ATOPIC DERMATIITS IN ITALTAN
CHILDREN: AMULTICENTER STUDY.

SALPIETRO C* RIGOLI L* MIRAGLIA DEL GIUDICE M", CUPPARI C*, DI BELLA C*, SALPTETRO
AM* MAIELLO N*, LA ROSA M°, MARSEGLIA GL§ LEONARDIA®, BRIUGLIA 5%, CIPRANDI G**,

*Department of Pediatrics, UDC Genetics and nmunology Paediatrics, University of Messina, Messina, Rtaly.
“Dipartimenta di Pediatria “F.Fede” - Seconda Universitd di MNapali- Naples, kaly
"Department af Pediatrics, University of Catania, Faly
$Department of Pediatric Science, Pediatrics Clinie- University of Pavia
Foundation IRCCS San Muatteo; Pavia, Fraly
**Department of Iternal Medicine, Azienda Ospedaliera Universitaria San Marting, Genaa, faly

Messina
Catania

Table 1. Demegraphic characteristics of ftafian atopic darmaditis (AD) patients and AD negative hedlthy cantral subijects TLR 2 A - 1 69 34T ; R75 3 Q

AD AD negative Chr 4 4q31.3
Number (%) LR dan 8840 o R
W 0o won B oTn0n oWomnn AdW N F 0 W0 0 A A0 o oo o 00
Tokal 187 i 2EE PR R RER m B ED SEUY 8L EEY B % 9% % % 5EE
Gender
Male 96 (51.3) 77 (51.3)
Female o1 (48.7) 73 (48.7)
= TLR4 D2996, T399I
’
SCORADP 34(+-18) n.d. thr S
2] ] o N0 = 0 00 9q33’1d
Total IgE (kU 782(+-30) <3.5 me @ mo e o o & HBG il ol ot ol Mals
b B S R o d A ONnN o ] (U] - A o NN A d-d 6 0 0 M d =+
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Mild to moderate 132 (70,0%)

Severe 35 (20.4%)
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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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I FENOTIPI DEL WHEEZING

-o- Transient early {16%) -e- Prolonged early (9%)
-#- Intermediate (3%) -o— Late (16%)
-~ Persistent (7%) * Never/infrequent {59%)

Probability of wheezing
o
§ =N
|

6 18 30 42 54 69 81
Age (months)

Henderson J, Granell R, Heron J et al. Associations of wheezing phenotypes in the first 6 years of life with atopy,
lung function and airway responsiveness in mid-childhood. Thorax 2008;63:974-80.
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Clin Exp Allergy. 2014 Apr
I geni candidati per I'asma ad oggi identificati sono numerosi (pit di 100) e possono essere suddivisi in 4
gruppi:

* geni coinvolti nella presentazione dell'antigene e nell'inizio della risposta immune ( ad es. i geni del
sistema HLA di classe I e IT, CD14)

- geni coinvolti nella flogosi bronchiale (geni che codificano per le diverse citochine quali IL-4, IL- 5, IL-13
ed il loro recettori)

- geni identificati framite "positional cloning”: ADAM 33, DPP10

* geni coinvolti nella risposta al trattamento farmacologico (ad es.geni che codificano per il recettore H2
adrenergico, per i cistenil-leucotrieni)

» E' verosimile che pit alterazione a carico di pit geni conferiscano la suscettibilita alla comparsa di asma
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HLA and asthma phenotypes/endotypes: A review

Eirini Kontakioti ?, Kalliopi Domvri ?, Despina Papakosta®*, Michail Daniilidis "
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Allergy

REVIEW ARTICLE B

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

Conter for Pediatrios, Clinle for Pediatric Pieumelogy, Sllergolegy and Mesnatelogy, Hannover Medicsl School, Hannover, Germany

Table 1 Cverviewe of the asscciations of CO14 and 1ol like receptors (TLRs! polymorphisms rs nombers! wath atepic discrders and other

human diseases, restricted to studies with more than 200 prebands

Azssociaton with diseases reference number)

Infectiocus
Atopic inflarmmation
GEME SMF s Lethma & CFErma Alopic sensitization Autoirmrmanity
ChDa rs2BE0 190 Mo (48, 79) es (B0 Yes (47, 51, 82, 83) Sepsis (87, 28]
TLRA rsE743505 fes (BB MR ME ME
rsd833 085 Yes (BB MR ME ME
TLRZ rsdBog80 Yes (38) MR Yes (38 Sepsis (87)
re3804 000 Yes (BB MR TE Meningitis (88)
rsB743708 Mo 40 Mo (BB Yes (BO MR
TLR4 rsdSea 790 Yes (37 Mo B8 Mo (D0 Sepsis B88); RA (D1
rsd0868 70 Yes (BB MR ME A
TLRE rsE743780 Yes (BE] Mo ME MR
rsE743810 Yes (BE Mo B2 ME MR
TLR? rsE743781 Yes (BB MR ME A
TLRE rsE744077 Yes (BE) MR ME MR
TLRS reB743836 Mo (BE) Yes (B4 Mo (BE) SLE (93]
rs 187084 Yes (BB MR Mo (B85 ME
TLRIQ rs1 1028058 Yes (B8] MR ME A
red 120000 Yes (BE, B8] MR ME A

SHF, single nuclestide polymorphism; MR, not repored; TB, tuberculosis; RA, rheumatoid arthritis; SLE, systemic lupus erythematosas.

Allergy 66 (2011} 307-316 © 2010 John Wiley & Scns A5
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ASSOCIATED GENES WITH ASTHMA

()
Microbial e {14y Pollen .
Epithelial cell product ,f?:.. " Defensin-1  CCl6
X Prostaglandin E, receptor

/N

Cas, ccLn, ca,
DEFB], CCI6, FLG, SPINKS L

1 Genes from positional cloning
ADAM33, DPPIO, PHFTI, GPRA,
HLAG, IRAKM, COL29A1

Group | genes
CDi4, TLR2, TLR4,
TLR6, TLRIO, NODJ,
NOD2, ILI0, TGFBI,
STAT3, MHC class Il
molecules, PDGER2

Dendritic
cell

IL-10

T, 2cell

IL-13 °I°0

Group |l genes
TBX21,IL12B, GATA3, IL4,
IL13, STAT6, FCERIB, IL5,
ILSRA  IL4RA

Smooth-muscle cells

Basophil

Nature Reviews | Immunclogy



4 TIPI DI ASMA A CONFRONTO

CLASSIFICAZIONE GRAVITA'
Segni clinici prima della terapia

SINTOMI | FEV o PEF

Livello 4 Continui. < 60% predetto
Grave attivita fisica limitata Frequenti variabilita >20%
persistente

Livello 3 Giornalieri 60%-80% predetto

> 1 volta/settimana
M“'f':"“h attacchi influenzano l'attivita variabilita >30%
persisten

Livello 2 > 1 volta/settimana = B0% predetto

Lieve ma > 2volte/mese o
persistente «1volta/giorno variabilita 20%30%
Livello 1 <1volta/settimana > B0% predetto

- tra gli attacchi: ¢ Zvolte/mese L ns
Intermittente asintomatico e PEFnormale variabilita <20%
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FENOTIPI
DELL'ASMA

"EOSINOFILICO
- —— " “Thz MEDIATO ‘7

EOSINOFILICO
ASMA NEUTROFILICO
ASSOCIATO AD

INTRINSECO AUTOAb/ SUPERAg
"ATTIV. RISP. INNATA
ASMA 5 "ECCESSIVO RECLUT.
NEUTROFILICO HDAC2

"INCREMENTO DELLA
SOPRAVV. NEUTROFLI

DA ECCESSIVO

REMODELLING "ALTER. INFTAMMAZ

"ANORMALE ATTIVAZ
DELL'EPITELIO
“"ANOMALIE MUSCOLAT
“DIFETTI DEI MECC DI

ASMA INDOTTO RIPARAZ.

DA ASPIRINA

ENDOTIPI DELL'ASMA

RESPONSIVO A:
=Steroidi

=ITS

=Anti IgE

“Anti IL-5
=Anti IL-4/13

steroido responsivo
steroido resistente

=Steroido resistente
*RESPONSIVO A:
=antiossidanti

= antibiotici

“Anti TNFa
=Regolat.HDAC
(teofillina)

=Steroido resistente
Terapie Possibilia
livello:

*muscolare
=Epiteliale

=vasale
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* Inhibits recruitment of chain 2 {(“trigger”).
* Favors recruitment of alternate chain 2 to
form a different complex.

\ Chain 9
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