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Ucestalost alergija porijeklom iz hrane

Sto je alergija na hranu?

Zasto i kada se javljaju alergijske reakcije na hranu?
Alergeni porijeklom iz hrane

Klinicka slika

Dijagnostika

LijeCenje

|zazovi za buducnost




Alergije u Europi
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150 million more than b

EU citizens suffer 50% 100 million Europeans

fn m chronic of all Europeans are likely tobe suffer from allergic rhinitis

allergic disease will suffer from TR ﬁ ﬁ i i ﬁ i ﬁ

70 million suffer from asthma

of which produce
acute anaphylaxis and
are potentially fatal.

7 million
Europeans live with a food allergy




Alergija na hranu u djece u SAD-u

includes

million

children (1 in 13)




Porast alergije na hranu posebno u djece

0%

» Porast alergije na hranu za 50%
1997 and 2011.1

» 1 od 3 djece s alergijom na hranu
imaju alergiju na viSe alergena
porijeklom iz hrane (multipla
senzibilizacija)

1 Jackson, K., Howie, L, Akinbami, L. Trends in Allergic Conditions Among Children: United States, 1997-2011. National Center
for Health Statistics Data Brief . 2013. Retrieved from www.cdc.gov/nchs/data/databriefs/db121.pdf.

2 Gupta RS, Springston, MR, Warrier BS, Rajesh K, Pongracic J, Holl JL. The prevalence, severity, and distribution of childhood
food allergy in the United States. J Pediatr.2011; 128.doi: 10.1542/peds.2011-0204.
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Food Allergy and
Anaphylaxis Guidelines

Translating knowledge into clinical practice
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Difference

Food Allergy
Immune system
reaction

Food Intolerance

Inability to digest
a food
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Alergija i intolerancija hrane

Alergija

Patomehanizam — aktivacija
Imunoloskog sustava

Jace reakcije, po zivot opasne
Nagli razvoj simptoma

Na proteinske komponente u
hrani

senzibilizacija
Male koliCine Ag — nisu ovisne
0 dozi
naslijede
AR
Pk
=Y

Intolerancija

Enzimski deficit, farmakoloski
cimbenici

Blaze reakcije, nisu po zivot
opasne

Sporiji razvoj simptoma

Ovisne o koli€ini i ucestalosti
konzumiranja

StecCene
najcesce naslijedni Cimbenici
nisu vazni
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Kako i zasto se javlja alergija na
hranu?
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Rana senzibilizacija/tolerancija na
antigene porijeklom iz hrane
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Alergija — tolerancija na hranu

Adult-onset
In utero . Early-life
conditioning ~ Milk factors ingestion
Microbi o Oral toler
e antigen LR RS Unsensitized
‘ ' : Non-allergic
, 4 ' Natural
\/ ‘ IgG4 ‘ Sensitized tolerance
Innate Low Atopic dermatitis || I8E IL-10
activated IL-1B TSLP tregs ?
monocytes barrier disruption Food allergic
allergen skin
exposure

Establishment of protection Sensitization events Conversion events

Trends in Immunology



Food Allergy as an antecedent to Asthma

the Atopic March

sequential development
with persistent food allergy

sequential development
with transient food allergy

EAACT Global Atlas on Asthma 2013



Every food has its own story...

3

cow’s milk
hen’s egg
peanuts, fish, seafood, ...

prevalence

age

6 months 3yrs 5 yrs




Food allergy and Asthma
iIncreased risk for anaphylaxis




Food allergy and Pollen Allergic Rhinitis
Cross reactivity

cross-reactivity hay '
N fever L %




Ekspozicija i senzibilizacija na
hutritivhe alergene
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Ekspozicija alergenima u hrani
”skriveni” alergeni, kros-kontaminacija




Alergeni porijeklom iz hrane




Glavni alergeni porijeklom iz hrane




ICON-14 glavnih nutritivnih alergena

14 major
allergens

Lupin | Molluscs



Osnovni patomehanizam alergije na hranu

Sensitisation
Dendritic cells Peanut-specific Th2 B cells Peanut-specific Mast cells
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Allergic reaction %Q\
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Systemic symptoms Local symptoms allergens )
Airway obstruction Itching
Hives Swelling
Low blood pressure Nausea
Arrhythmia Vomiting _ _
C Histamines
ramping % -
SR ¥ Leukotrienes =
Diarrhoea = : o
Cytokines o = °

Prostaglandins




Cutaneous Manifestations of
Food Allergy




Uzroci letalne anafilaksije

Insekti




Anafilaksija u naporu povezana s hranom

S | Zitarice

Temperatura

Oslobadanje medijatora
- Histamin
- dr. (LTD4,PAF, itd.)

~
ANAFILAKSIJA



Triggering Mechanisms

+ Food antigens
+ Food chemicals
+ Haptens

Cellular Activation
+* Lymphocytes

+» Sensitized T-cells

+ T-Cells

* Amines * NK Cells

+ Pharmacologic +* K Cells
+ Immune Complexes + Eosinophils

* 1gG + Basophils

* IgA + Monocytes

* IgM + Neutrophils
+ Lectins

Migraine
Bt
Depression ¢ & ADD/ADHD
Autism Spectrum Disorder Epilepsy

Urticaria (chronic)
Fibromyalgia

Arthritis (Inflammatory) ¢4

Ulcerative Colitis A

Crohn's Disease

Atopic Dermatitis

Polycystic Ovary Syndrome

Otitis Media

GERD
Asthma

A

Mediator Release
+ Cytokines

+ Interleukins

* Chemokines

+ TNFs

* Interferons
+ Leukotrienes
« Histamine
+ ECP, MPE, Amines
+ Prostaglandins
+ Others

Cyclic Vomiting Syndrome
Metabolic Syndrome
Irritable Bowel Syndrome

Interstitial Cystitis

Pathophysiologic
Effects

* Inflammation
+ Subclinical
+ Clinical
+ Tissue damage
+ Pain receptor
activation
Smooth muscle
contraction
Edema
Excess mucous
Neurological
Endocrine
Increased gut




Glavne komponente u dg. alergije
na hranu

Anamneza i fizikalni pregled

Simptomi vs ekspozicija

Dijagnosticki testovi
Skin prick ili i.d. Ili APT
sIgE At 1 in vitro testovi (BAT)

Provokacijski Test
Oralni, DBPCOFEC




In vivo dijagnostika alergije na hranu




Provokacijski testovi na hranu

Dvostruko slijepi ‘— ‘

Jednostruko slijepi ‘ — Q
Otvoreni Q - Q

Dvostruko-slijepi placebo kontrolirani test (DBPCFC)
Napor + oralni provokacijski test

Inhalacijski provokacijski test



Currently available tests detect only sensitization,
~ not clinical allergy, cannot predict prognosis and severity

Nature
Allergenic
- source




Alergenski ekstrakti- in vitro dijagnostika
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Uloga molekularne dijagnostike
— primjer alergije na kikiriki

» Cca 10% djece senzibilizirano na kikiriki

» Samo 1-2% alergicno (simptomi +)

» Od njih samo dio ima rizik za pojavu anafilaksije
» Rizik ovisan o alergiji na komponente kikirikija

» Alergija na “stabilne” komponente (Ara h |, 2, 3) — veci
rizik od anafilaksije

Arah9



Alergija na kikiriki

Increasing risk of allergic symptom

Labile protein Stable protein
- Low amount - high amount




.\;'@-Basophil activation test (BAT)-JI
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Lijecenje alergija na hranu

How to
Help Your

BODY KICK
FOOD ALLERGIES
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» Nema ucinkovite, etioloske terapije
» (od FDA ili EMA odobrene th.)

» Eliminacijska dijeta je jedina mjera prevencija alergijskih reakcija
» Epinefrin je kljucni u lijecenju teskih alergijski reakcija

» Nova th.—AIT
SCIT

oralna
sublingualna
epikutana
rektalna

v Vv Vv Vv VW




Several promising Approaches for the
Allergen-specific Imnmunotherapy
in Food Allergy
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oral :
4 epicutaneous

rectal



SCIT- ucinkovitost oko 50%, nuspojave - opasne!

Induction of tolerance

Eosinophil




Metode alergen specif. imunoterapije u
lijecenju nutritivne alergije

» Oralna IT (OIT)

Guta se s hranom

Otvorene ili “slijepe” studije

mg — g hrane




Sublingvalna imunoterapija

» Male doze
» Sigurnija, manje nuspojava

» Nije jednako ucinkovita kao
OIT

» Ufazi istrazivanja
KI. studije faze 2.

oooooo

breskva, kivi




Mechanisms of AIT

Early
Rapid . tolerance

tolerance

Effector cell desensitization
- IgE
- Mast cell and Basophil

- Mediators - Histamine signal

Journal of Allergy and Clinical Immunology 2016 137, 358-368DOI: (10.1016/j.jaci.2015.12.1300)

Sustained
tolerance

Increased Treg/Breg cells
Increased Th1/Th2

Increased IgG4 >

Decreased IgE

Decresed tissue inflammation
Decreased mast cells and
eosinophils and their
mediators in tissues


http://www.elsevier.com/termsandconditions

Eosmophil

"__ . 6 e, Chronic

-

*: , Mast cell ¢
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Reduction of
o= = symptoms




Allergen- T Lymphocytes
specific *3 of cytokine
T Regs production
* Suppression of
profileration

Mast cell
Dendritic cell

“N of IgE-dependent *N of antigen presentation

activation capacity
Basophil
"anggji;d:pe"dem 4 Epithelial cell
Eosinophil * Suppression of mucus production

*3 survival and activation * 3 airway hyper reactivity



AIT i prirodeni imuni odgovor
B

Allergens,

Toxins, Innate Immunity
Polluta nts\A
o Epithelial cell 15.p d Antigen
@ IL-25 |
:

IL-31
IL-33

Adaptive Immunity

IL-4, IL-5, IL-9,IL13

Journal of Allergy and Clinical Immunology 2016 137, 358-368DOI: (10.1016/j.jaci.2015.12.1300)

Terms and Conditions



http://www.elsevier.com/termsandconditions

Desenzibilizacija na KM/jaja

%4 djece alergicne na KM
toleriraju kuhano KM
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Nacin primjene OIT

Allergy o e Tolerance

Failure to Partial desensitization Desensitization Tolerance
. (desensitize

Ve
: | Tolerance food
.g) ' : ! :challenge
gl : : :
ol v ; ; v
\ A %, wel J
Initial modified  Weekly / bi-weekly
dose escalation dose escalation
Build-up Maintenance Discontinuation-
phase phase elimination diet

Nowak-Wegrzyn JACI March 2011



Dose Escalation
Peanut or Placebo

t

Initial escalation day — 6 mg

Maintenance

Meet criteria for

assessing tolerance

4000 mg l off OIT
.....i..ﬁa....)A
A A

*Food Challenge #1
(OFC1)

Food Challenge #2
(OFC 2)

Desensitization

1 peanut =300 mg

Food Challenge #3
(OFC 3)

Tolerance

Varshney et al. JACI March 2011
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*25 subjects — 16 - active treatment; 9 — placebo (3 withdrew)
*Any peanut-allergic subject — unless accompanied by significant hypotension
*All subjects - maximum dose of 6 mg (initial day); 4000 mg during build-up

Peanut OFC |

Peanut OIT Placebo
6000 -
*
=) 0000000000000
E
£ 40004
2
(e}
.
Q‘ *
S 2000-
c
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o
0 T
Peanut Placebo
* p=.008

Peanut SPT
Peanut OIT Placebo
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0 T T T
o () o O
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Varshney et al. JACI March 2011



PN1 PN2 PN3 PN4
T T
0.002 0.421 <0.001 0.448 <0.001 0.216 <0.001 0.301
80 — _ _
60 — _
40 - _ _
20 — =
0 - €
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4 concentrations of peanut cultured with subject’s cells at each
time point — 0, 6 and 12 months (PNI, PN2, PN3, PN4)

Thyagarajan,
Shreffler et al.

Significant change in basophils — CD63% over time on OIT AAAAI 2009



Peanut IgE

Peanut OIT

Placebo

1500+ *

1000

kU/L

i

€ & & 0~'<°

1004

Peanut 1gG4

Peanut OIT

Q& "b& 6’6\ Q(Q OQO

Placebo
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Varshney et al. JACI March 201 |

ImmunoCAP-FEIA (Phadia)



» Cimbenici rizika za pojavu rekacija tijekom OIT
febrilitet, virusna infekcija, napor, menses (Varshney JACI 2009)

» Pojava simptoma tijekom prvih ~15-25% doze alergena
Uglavnom blagi, orofaringealni
<1% doze— umjereni do jaki simptomi

» Primjena epinefrina
<1% dose

» Gastrointestinalni simptomi su rani i limitirajuci
Prekid (odustajanje) ~10-20%

100 i —— WD
= c
o
=
o
R
g 50+
o
S
D
o

0 . : —L
AN O O 3 O O
N > a® S

Dose (mg)



» Povisen je prag za alergene u
animalnom (misjem) modelu

» Siguran u ljudi
» Preliminarne studije su pokazale
ucinkovitost u ljudi (250mcg/dozi)

» Faza Il kl. studije u tijeku (PEPITES)

'Peanut Patch'

Heads to
Phase Il Trial

DuPoit et al. JACI. 2014
DuPont et al. JACI. 2010




Alergen-specificna imunoterapija u
lijecenju alergije na hranu

Efficacy
Ayajes




Cilj: odrediti da li simbiotska formula dovodi do
ranije tolerancije na KM i smanjuje senzibilizaciju

na druge alergene

Kriteriji:
|. Diagnoza alergije na KM
2. Dob < |3 mij. starosti

QPRESTO



Pen a | IgE (kUJ/L)

12 -‘
Pen a I, komponenta analiza - potencijalni marker za
detekciju “prave” alergije na skampe

5 6 - -
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c 47 3,79 =
o
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0,09 * I
0 ~ -
-------------------------------------------------- Shrimp  Shrimp

4 :
Tuano et al, In preparation Tolerant A"el"gIC



» Cilj:
Pratiti ucinak ranog uvodenja
Iutearion-boTreat Analysis . kikirikija na prevenciju alergije
SPT-Negative Cohort SPT-Positive Cohort
(N=530 (N=9%) na kikiriki
40- P<0.001 40q 35395 P0004
B . » Metoda:
i i ] . . LI 4 . A4 ) .
- o Visoko rizicna dojencad (jaki
$ o 1065% eczem +/- alergija na jaja) 4-1 |
E 10+ 104 .
T N . mj. stara
voidance  Consumption voidance onsumption . e v .
N eroup Group N roup . Group Pozitivan kozni test (S4mm)
Both Cohorts Negativan kozni test
(N=628) . . .

.. 0001 Randomizirani u (2) grupe kroz

N 5 god:

I 1 Djeca koja su jela kikiriki

' 1 Djeca koja nisu jela kikiriki
il o

Alergija na kikiriki se 5x vise razvila u djece
koja su izbjegavala kikiriki




Standardni EoE
- shema lijecenja

Comeparison Trial .EoE .
of Diet vs. Medication Diagnosis

Dietary
therapy

Medical
therapy

4 food Elimination
Elemental Diet Elimination Diet — Test

Diet directed

Steroids

Topical or
Systemic

I

3

Combination
of Diet and
Steroids




Charts Reviewed
(Jan 2006 - Dec 2012)

Patients Selected

Treatment Group

Clinical Improvement

Seth N, Chokshi N et al. Submitted

670
63
Topical Dietary
Steroids (S) Restriction (F)
17 (27%) 14 (22%)
— —
12 (71%) 9 (64%)

Combination
Therapy (FS)

32 (51%)
_

29 (91%)




Citokini iz sline u EoE

Odredivanje citokina u EoE

Metodom “magnetic high-sensitivity human
multiplex assays” (EMD Millipore, MA)

p=0.02

IL-4 & IL-5 kao moguéi markeri EoE — mjereni u uzorcima

sline

5" : IL-4 (pg/mL) 373+40  243:30 (002

0 T T

S IL5 (pg/mL) 21:03 11201 (0.1

I IL-13 (pg/mL) 47+09 4306 0.75
3 3.0
S Eotaxin3 (pg/mL) 522434 4514138 @0§
= it . T .
0 5 TSLP (pg/mL) 73+01  7.0:0.1 0.15
E 1.0- Ak ,
- Al Hiremath et al.,Ann Allergy Asthma Immunol, 2015
0w > A

0.0

EoE (n-5) Controls (n=10)




Prijavljene klinicke
studije

» Jednogodisnja, privremena analiza OIT kikirikijem nakon oralnog
provokacijskog testa

v

Faza 3 — OIT kikirikijem

v

Faza 3 - Epikutana “patch” imunoterapija

v

Faza | — OIT skampima

Faza | — OIT orahom
‘ orane FARE

v

» Faza | —“Multi-Food” OIT



Kako poboljsati sigurnost OIT u alergiji na hranu?

Different routes of exposure

* Oral

» Sublingual

 Epicutaneous

* Rectal Hypoallergenic products
» Subcutaneous * Naturally occurring:

* egg/milk in baked foods
* boiled peanut

 Recombinant
* Peptides

Adjuvants

» Anti-IgE

* Pre/probiotics
» Bacteria

* Antihistamines
* LTRA

Pediatric Allergy and Immunology - - - - - -
Volume 27, Issue 2. pages |17-125,22 DEC 2015 DOI: 10.1111/pai.I2510
http://onlinelibrary.wiley.com/doi/10.1 1 | |/pai.l25 1 0/full#pail 25 10-fig-000 |



http://onlinelibrary.wiley.com/doi/10.1111/pai.2016.27.issue-2/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/pai.12510/full

Zakljucak

» Alergije porijeklom iz hrane su u porastu (globalni problem)
» Razlozi porasta alergijskih bolesti nisu poznati
» Alergijske reakcije na hranu su po zivot opasne (anafilaksija)

» Dijagnosticki testovi se usavrsavaju (zlatni standard je
DBPCOFCT)

» U lijecenju osim eliminacijske dijete sve vise istrazivanja
vezana uz alergen-specificnu imunoterapiju (OIT)

5 Tuesday 21st — Thursday 23rd
- November 2017 | ExCeL., London

www.foodmatterslive.com




Zakljucak?

| lie about food

allergies and =
I'm okay with it.




Hvala na pozornosti!




