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LO SCENARIO DELLAA E' MUTATO

1 Rischio di persistenza e severita delle manifestazioni
cliniche

M Necessita di ospedalizzazione

M Impatto economico

1 Rischio di sviluppare altre malattie atopiche (>50% asma,

eczema, orticaria, oculorinite)

\ 4

Favorire sviluppo e mantenimento della tolleranza orale
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Tolleranza orale: soppressione risposta immunitaria ad Ag
della dieta mediata da cellule T regolatorie Ag-specifiche
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Principali fattori coinvolti
nell’acquisizione della tolleranza
orale: fattori dietetici e microbiota

Kim KS et al. Science, 2016



L'assenza di peptidi nella dieta
inibisce I'acquisizione di tolleranza:
effetti della dieta elementare

e Ridotti livelli di Ig sieriche

e Ridotto numero linfociti nella'lamina propria del
piccolo intestino

e Ridotte dimensioni delle placche del Payer
e -Ridotto numero di FoxP3+ CD4+ Treg

e Aumentata produzione di IgE specifiche

e Aumentare severita della risposta allergica

Pereira P, et al. Eur J Immunol 1986
Wastmann BS, et al. Proc Soc Exp Biol Med 1991
Kim KS et al. Science 2016
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AA IN UN PAESE INDUSTRIALIZZATO
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AGEs (Advanced Glycation End Products)

COMPOSTI CHIMICI PRODOTTI DALLA COMBINAZIONE DI ZUCCHERI CON PROTEINE O GRASSI

(GLICAZIONE AVANZATA)
Superfici dorate o abbrustolite di cibi fritti o grigliati, pane tostato, ecc.

Dietary Microbial

Endogenous

t' Infracelular Adaptor Protein

t Downstream signaling molec

Smith PK, JACI 2016 in press



Mother’s and Offspring’s Use of Antibiotics-and
Infant Allergy to Cow’s Milk

Johanna Metsdld *® Annamari Lundgvist,® Lauri J. Virta,® Minna Kaila,® Mika Gissler e

and Suvi M. Virtanen®bh
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Antibiotics, birth mode, and diet shape microbiome
maturation during early life

Nicholas A. Bokulich,' Jennifer Chung,' Thomas Battaglia,’ Nora Henderson,' Melanie Jay,"?
Huilin Li,> Arnon D. Lieber,’ Fen Wu,'? Guillermo 1. Perez-Perez,'* Yu Chen,'? William Schweizer,’
Xuhui Zheng,” Monica Contreras,’ Maria Gloria Dominguez-Bello," Martin J. Blaser*°*
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La colonizzazione del tratto Gl con feci di
lattante sano protegge dall’AA

Oral challenge with 50mg
of BLG two times, 30 min
apart.

Body temperature

BLG-specific IgE
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MICROBIAL RELATED FACTORS INCREASING RISK OF FOOD ALLERGY
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MICROBIOTA e APLV

v’ Disbiosi caratterizzata da ridotta presenza di
batteri produttori di butirrato

v'Disbiosi precede la.comparsa di APLV

v'Alcuni ceppi di probiotici possono modificare
composizione e funzioni del microbiota
intestinale del bambino affetto da APLV
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“Curare” la disbiosi del bambino con APLV?

L.casei CRL431/B. lactis Bb12

L.rhamnosus GG L.acidophilus LAVRI Al

IL-12. IFN-Y
IL-1, TNF, IL-&
W-17. 1L-8

o -4, L5 ¢
IL-10, TGF-b. IL-6
IL-7. IL-9. IL-13

Berni Canani R et al. Curr Opin Allergy Clin Immunol 2015



LGG expands protective bacteria in el SME
. Journal
the gut Iu me n Of CM A Infa nts Muttidisciplinary Journal of Microbial Ecology

The ISME Journal TOP TEN
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Early-life gut microbiome composition
and milk allergy resolution
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LGG expands butyrate-producing e |SME
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LGG: The Peace-keeper for CMA

FAECALIBACTERIUM PRALISNITZT / @
Cther benign pcteria

Quter MUBOUE |ayer

Inner mucows layer
LY ALELL

F. PRAUSNITZH
ANDYOR FIBER ABSENT

Epithelial =i

......
et

Modified from Velasquez-Manoff M. Nature 2015



LGG accelerates cow’s milk protein NEEESED
Allergy...Clinical

tolerance acquisition Immunology

Rate of children with IgE-mediated CMA acquiring tolerance at 12 m
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60 -

% of patients

40 -

20 -

EHCF EHCF+LGG

Berni Canani R, et al. 2012



EHCF+LGG leads to tolerance The JOURNAL
at an earlier age than other formulae of PEDIATRICS

Rate of children with IgE-mediated CMA acquiring tolerance at 12 m

100 - : { P<.0001
80 - [ { P=<.0001
c
2 ' { P=.027
©
% 60 -
©
< 40 -
20 -
0 - T 1

EHCF + LGG EHCF RHF SF AAF

Berni Canani R, et al. 2013



Cost-effectiveness of using an extensively
hydrolyzed casein formula plus the probiotic
Lactobacillus rhamnosus GG compared to an
extensively hydrolyzed formtla alone or an amino
acid formula as first-line dietary management
for'cow’s milk allergy in the US

Olga Ovcinnikova'
Monica Panca'
Julian F Guest'?

p<.01

=
T

'CATALYST Health Economics
Consultants, Northwood, London,
*Faculty of Life Sciences and Medicine;

2
%

King’s College, London, UK

successfully managed
=2 Cad e &
L [ o =
= OE E E

=
=

=
i

L L] L L] L L] 1 | |

1 2 3 456 65% 8 98 10 1 12
Time to successful management (months)

Percentage of infants who were

— eHCF+LGG — eHCF — AAF

ClinicoEconomics and QOutcomes Research 2015:7 145—152



POTENTIAL BENEFICIAL EFFECTS OF - “izien i oniton
Vincenza Pezzelld', Gianfranco Vallone’

BUTYRATE AGAINST FOOD ALLERGY

Clustrldla

G Protein-coupled
.—— Receptors

Th2 responseis
blocked

In: Butyrate: Food Sources. Functions and Health Benefits © 2014 Nova Science Publishers, Inc.
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LGG aumenta il numero di batteri produttori
di butirrato: attivazione di meccanismi
epigenetici

Modulation of histone deacetylases 6 and 9
Up-regulation of

*Th1 cytokine genes demethylation Th1 response

*Treg activation through DNA demethylation

Down-regulation
*Selective miRNAs modulation " of Th2 response

Berni Canani R et al. Clin Epigenet 2015
Paparo L et al. Clin Epigenet 2016



Modulation of TSDR FoxP3 demethylation @ —
CMA disease course oaas EPIGENETICS
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New Targets: New Strategies of Intervention
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Prospective study: Preventive effect elicited
by LGG on atopic manifestations in CMA
children

Children with sure diagnosis of
. IgE-mediated CMA -

A

|

[ Randomization J

p /\ N
Group'1 Group 2
EHCF EHCF+LGG = |
1° year
2° year
3° year

. _i

|

(atopic eczema, urticaria, asthma, oculorhinitis)

Occurrence of other allergiccmanifestations J

Berni Canani R, et al. 2016 submitted



Oral Tolerance Acquisition

%4 of tolerant children
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Rate of subjects experienced = 1 atopic
manifestation 11T, n=110/group

ARD = -0.22 (-0.35 1o -0.09, p < 0.001)

% of subjects with = 1 atopic manifestation

I I
EHCF EHCF+LGG

Berni Canani R 2016 submitted



Conclusioni

o Persistenza e severita dell’AA sono sensibilmente
aumentate nelle ultime 2 decadi

 Ruolo rilevante di fattori ambientali che agiscono
direttamente o indirettamente (“disbiosi”) sul
sistema immunitario attraverso meccanismi
epigenetici

e La conoscenza di questi meccanismi hareso possibile
I'individuazione di nuove strategie di intervento

* Modulando positivamente questi meccanismi e
possibile favorire 'acquisizione della tolleranza e
proteggere dalla marcia atopica il bambino con APLV
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Dati da modelli animali

C3H/HeJ 3-4 weeks old

e Animali Germ-free

- Trattamento con antibiotici - Maggiore suscettibilita
e Assenza di TLR4 per lo sviluppo di AA

Bashir MEH et al.-J Immunol 2004
Sefik E et al. Science 2015
Ohnmacht C et al. Science 2015



Different DNA methylation rate of IL-4, IL-5, IL-10, CLINICAL

INF-y genes observed in children who outgrew CMA

~... EPIGENETICS

receiving different formulae

%

90 -
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70
60
50
40
30
20
10

p=0.026 p=0.001 p=0.037 p=0.014

H Tolerants with EHCF+LGG

M Tolerants with other formulae

(EHCF, RHF, AAF, SF)

IL-5 IL-4 IFN y IL-10

Berni Canani R, et al. 2015



Dietary influence on epigenetic mechanisms in children

with IgE-mediated cow’s milk allergy
IL-4 gene DNA methylation rate
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ORIGINAL ARTICLE

Randomized Trial of Introduction

of Allergenic Foods in Breast-Fed Infants
Michael R. Péfkin, Ph.I¥,, Kirsty Logan, Ph.D., Anna Tseng, R.D,
Bunmi Raji, R.D., Salma Ayis, Ph.D., Janet Peacock, Ph.D., Helen Brolugh, Ph.D.,

JTam Marrs, B.M_, B.S., Suzana Radulovic, M.D., Joanna Craven, M.P.H.,
Carsten¥ighr, Ph.D., and Gideon Lack, M\B., B.Ch, for the EAT Study Team*
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IgE-mediated CMA children treated with EHCF+LGG
show higher butyrate serum levels
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Butyrate concentration in systemic circulation = 0.1 to 1.2 mM
(Cummings JH et al. Gut 1987)

Berni Canani R data on file



Butyrate stimulates mucus production and MUC2
expression in human enterocytes
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IMMUNOLOGY

Mucus Coat, a Dress Code S ol e
for Tolerance

Yasmine Belkaid and John Grainger
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Butyrate induces MUC2-DNA demethylation
in human enterocytes
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The Changing Pattern of CMA

ncreased risk of persistence until later ages
ncreased severity of clinical manifestations
ncreased need of hospitalization

ncreased economic impact

+ + + + +

ncreased risk of atOpiC march (>50% asthma, atopic eczema, allergic rhinitis)

Strong need to develop effective strategies to stimulate
oral tolerance acquisition

Skripak JM, et al. JACI 2007

Ross MP, et'al. JACI 2008

Wang J, et al. JCI 2011

Chen FM, et al. IMII 2012

Virta LJ et al. JPGN 2013

Gupta R, et al. JAMA Ped 2013
Prescott SL et al. WAO J 2013

Berni Canani R, et al. Clin Exp All 2013
Nocerino R, et al. JACI 2015
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Oral tolerance: suppressnon of immune response to dietary

aritlgens medlated by Ag -specific regu]atorv T cells
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Administration of a probiotic with peanut oral
immunotherapy: A randomized trial
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TABLE Ill. Clinical outcomes

PPOIT group Placebo group RR,* NNT,{ or mean difference:

2-wk Sustained unresponsiveness
n (%) 2328 (B2.1) 1/28 (3.6} 23 (3.33-158B4F
127 (1.06-1.59)F
2-wk Sustained unresponsiveness, sensitivity |
n (%) 23431.(74.2) 1131 (3.2) 23 (3.31-159.93)%%
LA L L14-1.84)F
2-wk Sustained-unresponsiveness, sensitivity 2
n (%) 23/31 (74.2) 4/31 (129) 5.75 (225-14.69) %5
1.63 (24-2.39)%
Desensitization

n' (%) 12:5543.2847.99)%§
1:21 (1.03-1.47)%

Peamut SPT at T1

Mean (5D}, n 4.83 (3.98), 29 1454 (5.63), 27 =971 (1231 to =7 112§
Peanut SPT at T3
Mean (SD). n 4.46 (4.44), 28 14.75(6.09% 28 —10.29 (—=13.14 0 —7.43);

T1 refers to the last day of treatment, and T3 refers to 3 months after the end of treatment:
*RR (95% CI).

TNNT (95% CI).

{Mean difference (95% CI).

§P <.001.



