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of food hypersensitivity

e (OAS):
of the mouth and oropharynx

f atopic eczema

hylaxis

Often from two or more organ systems



Adverse reactions to food
|

adverse reactions to food

Errors of metabolism
inborn or acquired)

Non-allergic food
hypersensitivity

(intolerance)

Food poisonings
and/or infections
(toxic or microbial)

gE-mediated
ood allergy A revised nomenclature for allergy. An EAACI position statement from the EAACI
nomenclature task force.
Johansson SG, Hourihane JO, Bousquet J, Bruijnzeel-Koomen C, Dreborg S, Haahtela T,
. Kowalski ML, Mygind N, Ring J, van Cauwenberge P, van Hage-Hamsten M, Wuthrich B;
Classical Inhalation- EAACI (the European Academy of Allergology and Cinical Immunology) nomenclature task

cross-reactive

food allergy food allergy

force

Allergy. 2001 Sep;56(9):813-24.



Food challenges

Review Article

Standardization of food challenges in patients with immediate reactions to
foods - Position paper form the European Academy of Allergology and
Clinical Immunology

C. Bindslev-Jensen, B .K.
Ballmer-Weber, U. Bengtsson,
C.Blanco, C. Ebner, J.
Hourihane, A.C. Knulst, D.A.
Moneret-Vautrin, K. Nekam, B.

. . Niggeman, M. Osterballe, C.
Allergy 59:690-7; 2004 Ortolani, J. Ring, C. Schnopp,
T. Werfel
All patients with suspicion of an Exclusion: anaphylaxis, patients with
Immediate, systemic food reaction: | ongoing disease, interfering
DBPCFC medications, specific Igg??
Children < 3 y: open challenges Use 2- or 10 fold titrations starting
from 0.1 to 100 mg.
Pollen-related OAS: only in selected
cases Negative DB always followed by OC




Threshold values: Egg as an example
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lgE-antibodies
bind to mast cells
(sensitization)
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Ibution of whole food proteins

nstrating absorption of unaltered fish protein was as

of the subject to be tested is passively and locally

um obtained from a certain fish-sensitive patient. On
fed 50 gm. of raw herring on an empty stomach.
sitized site is proved to indicate absorption of

d state. The phenomenon occurred in 93.8% of

iects the reaction occurr
.

ithin 15 min. after the fish meal; in

families show a lower percentage of positive reactions than
lent with hookworm disease, who failed to show a positive
of permeability to unaltered proteins was demonstrated

e alimentary tract.

ABSORPTION OF UNDIGESTED PROTEINS IN HUMAN
BEINGSTHE ABSORPTION OF UNALTERED FISH
PROTEINS IN ADULTS

MATTHEW BRUNNER, M.D.; MATTHEW WALZER, M.D.
Arch Intern Med (Chic). 1928;42(2):172-179



ABSORPTION OF UNDIGESTED PROTEINS IN
HUMAN BEINGS

I¥V. ABSORPTION OF UNALTERED EGG PROTEIN IN INFAXTS
AND IN CHILDREN

SAMPSON J. WILSON, MD,
AND .
MATTHEW WALZER, M.D.

EROOKLYXN

It has been shown in previous communications * that foilowing the
ingestion of such proteins as those of fish and eggs, detectable amounts
of these substances are absorbed into the cireulation in most normal
adulis. Absorptivn from the rectum was also demonstrated by the same
technic.®** The present communication deals with an investigation of
these phenomena of absorption in infants and children.

Egg was chosen as the protein most saitable for study because it is
o comenon constituent of the dict of the average child and is casily
administered. The technic emploved in this investigation was practically
the same as that reported in the previous commumications. A hrief sum-
maty follows:

METHODS OF INVESTIGATION

Epg in any form was excluded from the diet of the subject on the day that
passive local sensitization was induced. This procedure consisted of an intra-
cirtaneons njection into the flexor surface of the forearm of about G.05 cc. of a
special sermm obtained from a person who was sensitive 1o eggs {K 4 serum). On
the following morning (he test meal, comaining egg, was taken by the fasting
subject. No attempt was made to clear the intestinal tract before the test. Follow-
ing the meal, the sensitized culaneous site was kept under ohservation. The appear-
ance of erythema or a wheal marked the onset of the local reaction, which
indicated that tmaltered ege protein had entered the circulation.

The K 4 serum used for producing passive Jocal semsitization was the same
as that employed in the series of adults. It was obtained frown a patienf 2% years
of age, suffering from eczema, asthma and urticacia, who was extremely sensitive

From the Jewish Huospital.

Read before the Brocklyn Pediatric Society, Oct. 17, 1929,

1. {e) Walzer, M.: Studies in Absorption of Undigested Proteins in Human
Beings: 1. A Simple Direct Method of Studying the Absorption of Undigested
Proteins, ]. Immunol. 16:143 {Sept.) 1927. (&) Bruaner, M., and Walzer, M.:
Absorption of Undigested DProteins in Hutnan Beings: The Absorption of Unal-
tered Fish Proteins in Adults, Arch, Int. Med. 42:172 (Aug.) 1928. () Suvss-
man, H.; Davidsen, A, and Walzer, M.: Absorption of Undigested Proteins in
Human Beings: IIE. The Absorption of Unaltered Egg Protein in Aduits, ibid.
42:409 (Sept.) 1928,




C activity recovered in serum of
lergic person after ingestion of peanuts

Dose response study

Py
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0.5

Time (h) Time (h)

Allergenic activity determined by histamine release (% HR) using passive
sensitization of basophils with a serum from a strongly peanut allergic person

Abstract #1017: C G Dirks, M H Pedersen, M H Platzer, C Bindslev-Jensen, P S Skov, L K Poulsen
Systemic absorption of biologically active peanut allergens in non-allergic volunteers following oral intake




rsensitivity

Initial cellular Disease
processes examples



p R Pegranulation with
releasesof, pre-
formed mediators

Release of lipid
mediators

Cyto & chemokine
synthesis

of hypersensitivity: type |

Initial cellular Disease
Processes examples
Anaphylaxis
Receptor-  Acute asthma
m ed I ated smooth muscle
(hlstamlne, contraction
leukotriene,

prostaglandin)
activation of
Smooth muscle
vessels
glands

mucus




the IgE production



IgE In a non-allergic population

IgE (KIU/L)
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Istory of specific IgE
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Histamin
A LTC4, LTB4

Ly

PAF

Heparin
Krydskobling af
2 receptor-bundne Tryptase
IgE-molekuler Chymase
Chemokiner:
Eotaxin-1, -2, -3

Cytokiner:  IL-8, RANTES
Mastcelle (s L4, 15 ™NF-a

® o
AIIergen

Danger
signals

Immatur dendritisk celle



D4+ T-cells into Thl or Th2 cells

Macrophages,
dendritic cells (DC1,DC?2) * Allergens
Parasites

II-1, ll-1ra,
-6, TNF-a

e
IL-13 '
: mast cell
~ (ma IL-4
| IL-5
IL-9
IL-13

IgE-response

"allergic
phenotype"

autoimmunity parasites



0e regulatory or inflammatory cells

oy 2%
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.presumably by

IL-10 (soluble) and
CTLA-4 (contact)
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challenge
* Allergen
« Infection
« Pollution

Mast cells

IgE-producing
plasma cells

Dendritic

cells T cells

Eosinophilia

Neutrophilia |

N PRt aeTT } ______________________________ A

Increased
mucus production

Epithelial cell
hyperplasia

—— Smooth muscle

cell proliferation

Inflammatory
cell infiltration

Role in
exacerbation?

Promote T2 cell
differentiation.

IgE class swutchmg.
mast cell
recruitment,
eosinophilia,
mucus production
and AHR

class switching,
mast cell
recruitment

Promote chemokine
production and
neutrophilia,
Mediate steroid
resistance?

Suppress inflammatory
response by targeting
innate and adaptive
immune cells

Correlate with

disease severity.
Promote AHR

and eosinophilia.
Viral exacerbation?

Promote AHR.
eosinophilia
and IgE class
switching

Dual roles in
asthma. VyI*

¥d T cells produce
IL-5 and IL-13 and
promote AHR.
Vyd" y8 T cells
produce IL-T7A
and suppress AHR

o I' IL-4
o oiL-5
° i

© |e IFNy
.° 9 L-13

© lelL-4
)
K Io IL-17

Nature Reviews | Immunologyi



) in human food allergy



Peanut specific T-cells detected by tetramers

Specific T-cells vs. total T-cells

Peanut allergy Nonatopic  Atopic without
peanut allergy

% expression

DelLong, JACI 2011 CD45RO



4
EUROPEAN JOURNAL OF ALLERGY %
AND CLINICAL IMMUNOLOGY EAACI

Allergy

ORIGINAL ARTICLE

Cutaneous lymphocyte antigen and 247 T-lymphocyte
responses are associated with peanut allergy and
tolerance in children

S. M. H. Chan™?, V. Turcanu’, A. C. Stephens’, A. T. Fox', A. P. Grieve®** & G. Lack’

King's College London, King's Health Partners, Asthma-UK Centre in Allergic Mechanisms of Asthma, Department of Asthma, Allergy and
Respiratory Science, Guy's Hospital, London, UK; *National Institute for Health Research (NIHR), Biomedical Research Centre, Guy's and
St. Thomas' NHS Foundation Trust, London, UK; ®King’s College London, Primary Care and Public Health Sciences, Guy's Hospital,
London, UK; “AptivSolutions, K&ln, Germany
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Peanut allergic, egg tolerant children (PA) 40
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Peanut-specific response dominated by skin-noming T-lymphocytes
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Chan et al. Allergy 2012




r allergic diseases and their function

Function

chain Signal transducer of IL-12

Co-stimulator in T-cell activation

Co-stimulator in T-cell activation

Signal transducer of chemokine

Repression of Stat6-activated transcription
Differentiation of Th2 cells/induction of IgE production
Eosinophils growth and activation/Promotion of IgE production
Mast cell growth factor

Induction of IgE production

Inhibition of Th2 activity

Induction of IL-4 and IL-13 production

nthesis of leukotriene

ntation of antigenic peptide

ion of inflammation

ne C4 synthase -
istocompatibility complex (HLA)
necrosis factors

ts involved in antigen processing
ntation (TAP-1 and TAP-2) Transportation of antigenic peptide

Promotion of IgE production
ptor gamma chain Recognition of antigen
or beta chain Recognition of antigen
factor 5 Induction of IL-12 production
Transcription factor in Th2 differentiation
RI beta subunit Amplifier of IgE signalling

Transcription factor in IL-4 signalling
Mast cell growth factor
Inhibition of Th2 activity/Inhibition of IgE isotype classwitch

Leukotriene A4 hydrolase Synthesis of leukotriene
14q T-cell receptor alpha/delta chain Recognition of antigen
16pl IL-4 receptor alpha chain Signal transducer of IL-4
17p11™ CC chemokine Recruitment and activation of inflammatory cells
19913.3 Complement factor 5a receptor Induction of IL-12 production
Xq13 IL-13 receptor alphal/alpha2 chain Signal transducer of IL-13

Toda, Masako & Ono, Santa Jeremy. Genomics and proteomics of allergic disease. Immunology 106 (1), 1-10.
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15-19 20-29 30-39 40-49 >=50
Age (years)

Krause TG, Koch A, Friborg J, Poulsen LK, Kristensen B & Melbye M
Increasing prevalence of atopy in the Arctic
The Lancet 360: 691-92 (2002)




nce of Immune Regulatory Disorders

000

Bach J-F., (2002)
N.Engl.J.Med. 347:911-920



rgens - terminology

N extracts
aceutical preparations of
allergens for diagnosis or treatment




arch in the clinic: 3 waves

ergenic sources

The ImmunoCAP catalogoue ¢
sources

purces due to climate changes?

ources due to globalization of food markets and

New occupational allergens?



esearch In the clinic: 3 waves

erization, and cloning of single allergens

House dust mites (Dermatophagoides ptemoyssinus (Der p) and D. farinea (Der f))

Allergens
on chip

Chap score
® @ High
@ @ Intermediate

Derpl
Derp2

O 1 O ® Low
O @ @ O Negtive
o @ @

=1 Nl B i l:l Speciic IgE level (Cap)

@ 00 00 01 01 22 338 3% 44 44 Qs




Food Allergen Library

From the editorial by Stefan Vieths
& Karin Hoffman-Sommergruber:

Molecular Nutrition

...existing allergen purification protocols were
www.mnf-journal.com improved and expression strategies for producing
recombinant allergens were evaluated and
optimized. Subsequently, authentication of the
highly pure protein batches were performed using
state of the art methods including MALDITOF mass
dectrometry, tandem mass spectromenty and N-
Inal amino acid sequencing. Tertiary structures
were evaluated by high resolution one-dimensional
1H NMR spectroscopy; secondary structure was
evaluated by far-UV circular dichroism
spectroscopy. Allergenic activity was studied by IgE
ELISA, IgE immunoblotting and cellular basophil
activation tests, using
. In the first round, 31 allergens
from ten foods including many of the EC labelling

EuroPrevall list (apple, peach, hazelnut, peanut, celery, cow's

Food Allergen Library milk, goat's milk, hen's egg, fish, and shrimp) were
produced and purified by leading scientists in this

Editors: field and for the first time characterised to a

Karin Hoffmann-Sommergruber comparable extent.

Stefan Vieths

RSN Wiy 12y MNEECY o2 Oz) Se3-5306 (00l Vol s2 - No 2 Nevember 2008

131 pages, 11 original papers, 140 authors



new allergen discovery is over"

ues, Total
tc. sequences
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aarch In the clinic: 3 waves

‘ross-reactive patterns

For each n allergens;t

2rgy - cross-reacting foods

Goat's milk ilk, sheep's milk

Eggs from goose, t sy, duck. Chicken meat. Bird

feathers.

Plaice, mackerel, herring other fishes
Soy, green bean, pea
Crab, crayfish, lobster

Hazelnuts, apple, potato, carrot, cherry, Kiwi
yssreacting foods almond and other tree nuts

Wheat X) Grass pollen, rye, sesame, buckwheat, oats

Banana Latex, avocado, pear



Clinical non-relevant cross-reactions

2N allergics who tolerate25 grams of 6 cereal
peanut were tested in skin test and specific IgE
Lite® & ImmunoCAP®).

0 (SPT), 37% (ImmunoCAP) and 20% (Immulite) reacts the
olerated foods

Means of positive specific IgE results Means of positive specific IgE results (foods only)

odt ‘oa‘\eﬂ mg\ze

WO @SS ot edt ¥ oat aey  a1® et el
P oo gedt™ W v o oo™

Martens M, Schnoor HJ, Malling H-J & Poulsen LK
The clinical relevance of in vivo/in vitro tests for cereal and peanut sensitisation in grass pollen allergic patients
Clinical and Translational Allergy 2011, 1:15



InS In the food chain: Is there
e of new sensitization and allergies?

ensitization rates comes from allergenic

the largest allergy-related public health problem.

New processing technologies may cause new problems.
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