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Food Allergy Diagnosis
]

Type -1V
Type -l P

e o | Type -l & type -
A% IgE- associated —cell-
mediated disorders

l cell-mediated disorders

Anaphylaxis
> Urticaria And Atopic dermatitis and food allergy s>Celiac disease
angeodema
>Dermatitis
>Pollen-food syndrome| Allergic asthma and food allergy herpetiformis

> latex-food Syndrome |Allergic Eosinophilic Esophagitis | ~Protein-induced
enteropathy

Anaphylactic Reaction

Celiac Disease
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Foods Involved

More than 170 foods reported to cause IgE-
mediated reactions

90% of food allergy in children trom milk, egg,
peanut, soy, wheat

85% of food allergy 1n adults from peanut, tree
nuts, fish, shellfish

Incidence varies by country, depends on exposure,
genetics , and mode of food preparation



« Shellfish

Big Eight * Nuts/seeds
Allergens

* Peanuts

Sesame

Figure 1. The “Big Exght” Allgrgens. Tree Nuts

S0y, £9g, Mk, Fish, Wheat ang Shelifish




 Food Allergy Phenotypes

VS. .
Cross Reactivity

> Host variability

Mild v's Severe

Pollen Food Allergy
Latex food allerg

Disease

Atopic eczema
Allergy Asthma
Eosinophilic Esophagitis



. HISTIORY, i

_ Descrlptlon of symptoms _ -
~+  Time between mgestlon of food and onset

of symptoms

Minimum quantlty of food requwed 10

eI|C|t symptoms

ANIMAL ORIGIN

VEGETABLE ORIGIN

- «Milk
‘Egg
*Fish |
‘Meat
‘Poultry
+*Sea foods

~ *Nuts & seeds
~ <Fruits & vegetables

*Herbs & spices

~ *Grains products
+Drinks such as :

Wlne Beer Tea cola etc :



FOOD ALLERGY DIAGNOSIS

&\\\\ > Anaphylaxis, acute urticaria & angioedema

> Atopic Dermatitis

Non-IgE mediated disorders
coeliac diseases

0O 1 6 24 72 (Time)



Oral Food Challenge (OFC) is Gold Standard

»Time consuming
> Risky
»Hospitalization/intensive care

Apple

Hazelnut

Peanut



ALLERGY DIAGNOSIS

Th2 (IL-4 /13)

v

Respiratory, Food,
Insect & Drugs allergy

IgE
Cell- bound IgE Coh
| V antigen
. SPT Mast-cell
. | D ST activation
. PPT

Mast cell IgE

8

[ Free IgE ]

b

Specific IgE
(immunocap- allergen)

|

v

Specific IgE ISAC
(component RD)

Total IgE Abergen-specific IgE
classica” assay fomat

IL-5 | 2

GELL- Coombs ]\ * /lhI‘S.

T2 cells /
Soluble

antigen

IgE production,

Eosinophil
activation,
Mastocytosis

Delayed Respiratory &
Food, Insect & Drugs
Allergy

*Delayed IDST reaction
Atopy Patch TEST

BAT (CD63) assay
CAST(FLOW & ELISA)

( Eosnophils

ICell-associated
antigen

Cytotoxicity

W

*Contact dermatitis
*Drug allergy (T-cells)

* )

Patch test
(T-cells) J

LTT & ELISPOT
\ & <
Tissue damage Q

& BHR cn




Food Allergy-- Testmg

In €sis aumeniennl 1 ) el T R
R HRMS i

b TR T

- Diameter of skin wheal / flare

* RAST or similar
- Quantity of food-specific IgE

* CRD (Component Resolved Diagnosis)

<01 2D222929999992222> >100
(no allergy) (highest allergy)



Case: Atopic Dermatitis

2 month old male
with irritability,
eczematous rash
- exclusively breast fed
- regular maternal diet
- No apparent

correlation with
mother’s diet

- mother has mild AR



 Prick Skin Tests

Results of Studies

 Food-IgE [kU/L]

- milk: 8/12 - milk: 6.1

- egg: 2/4 -egg: 0.8

- peanut: 0/2 - peanut: <0.35

- SOy negative - soy: <0.35

- wheat: 4/15 - wheat: 4.1

- histamine: 5/10

- saline: 0/2 Your next step:

A. Eliminate egg, milk & wheat from mother
B. Eliminate milk & wheat from mother
C. Eliminate milk from mother

D. Start hypoallergenic formula



Range for specific IgE test results
Igk level (kU/I) Allergen specific IgE level

< 0,1 Below detectable levels
0.35 — 0.69 Low
0.70 — 3.49 Moderate
350 — 17.49> _High >
17.50 — 49.99 Very high
50 - 100 Very high
>100 Extremely high

==
immunoCAp

specific IgE

Allrgen ‘r * SPT
. L

Size of the Wheal/
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Performance characteristics of
ImmunoCAP" at cut-off 0.35 kU/L

immunoCAp
specific IgE
/ | Egg Milk Soy Wheat  Fish
No. pts pos/neg 145/51 95/101 34/162 23/173 52/144
@ o8 100 94 96 94
specificity 45 30 25 20 65

Positive Predictive value 57 O 21 14 49

egative Predictive 88 100 95 97 97
value

Sampson, Ho.1997;100




Normal values
ImmunoCAP Allergen: < 0.1 kU /I
ImmunoCAP Phadiatop/Allergen mix : < 0.35 KU, /I

The higher the level of Specific IgE antibodies, i.e. sensitization, the higher the risk for
symptomatic allergy

" Factors to consider
for a final diagnosis :
" * Age
* Degree of atopy

* Allergen load

* Type of sensitizing allergens

Proportion of individuals
with symptomatic allergy (probability %)

* Previous symptoms

* Other triggering factors

0.1 0.3 1 3 10 30 100
IgE antibody concentration (kU /1)



Interpreting RAST’s - Examples
Age (Specific IgE)

» 5 yr old with egg RAST =2 kU/L: 50%PPV

» 5 mo old with eqg RAST = 2 kU/L: 95% PPV

Disease

* Normal: 75% PPV for wheat: RAST = 26 kU/L
» Eczema: 75% PPV for wheat: RAST =100 kU/L

. ﬁ;gpeanut rxn: 50% react @ RAST =2 kU/L
* No peanut rxn: 50% react @ RAST =5 kU/L

5
LS,




Predictive Values for CAP RAST for
Children with Suspected Food Allergy

Food N% Spec. | PPV | 95% NPV | 90% NPV
Protein | (kU,/L) % (KUn/L) | (KUu/L)
Eqg 7(2) 08 i 0.6
Milk 15 (5%) 95 0.8 1
Peanut | 14 95 | SeNry=se | masi NPy =55
Fish 20 100 0.9 5
Soy 30 73 2 5
Wheat 26 74 9

*=<2yearold




Predictive Values for CAP RAST

srecificig8) — for Children with AD

Food 95% PPV | 90% PPV | 95% NPV | 90% NPV
Protein | (kU,/L) | (kUyL) | (kUyL) | (KUuL)
Milk “ 23 0.8 1
Pean ut 1 5 9 Bestgl?-.;: 85% Eestl;?fs: 85%
Fish 20 9.5 0.9 5

S oy Best g‘:; 50% _ 2 5
Wheat Best PPV = 75% 5 79

@ 100




95% Predictive Decision Levels

Decision Pt PPV
(kUA/L

Allergen

Sens. Spec.

Egg
(< 2 yrs of age)+

Milk
(< 1yr of age)++

Peanut

15

©,

14
30
26

95%
95%

100%
73%

Soy
Wheat
Tree nuts™*

+ Boyano MT, et al. Clin Exp Allergy 2001; 31:1464-9.
++ Garcia-Ara C, et al. JACI/ 2001; 107:185-90.
+++ Clark AT, Ewan P. Clin Exp Allergy 2003; 33:1041-45

61% 98%

57% 94%

57%
44%
61%

100%
94%
92%

Sampson JAC/ 2001; 107:891-96



Size Of SPT With 100% Likelihood Of
Positive Open Challenge

m | PPV of positive SPT - <50% vs DBPCFC

NPV of negative SPT - >95% vs DBPCFC
1K m

Children 0-2yrs > | 26mm |—=> 2> |24mm
Children all ages > w -> —> W
. , TV —
Allergen ° SPT
Q » %
: - B
Size of the Whe \ ey \




SPT >8 mm = “diagnostic” of peanut alleigy

1 Pape SPT 3to/ mm=
8988 - <~ IMMUNOLOGICAL GREY ZONE

440
.

-'3: 2
TR R s
++ .%;;%g;%
4.4 0‘&%@4 "\'}
QRORRELER -
508 00 0 oo SPT <3 mm = very unlikely to
sevenesees be peanut allergy

AN AN




Sensitivity, specificity, NPVand
PPV for specific cut-off levels

Sensitivity %  Specificity % Odds Ratio 95% C1 PPV NPV

- ,SPT>5mm 91 50 9.7 23-436 88 57
1 (SPT > 8mm 77 81 14.2 3.1-73 94 46
IgE > 7 kU/L) 2 8l 50 43 12-163 82 40
IgE > 15 kU/I¢ 49 69 2.1 06-78 8 25
Combination 1 64 80 7.1 16-359 93 34
Combination 2 62 88 114 22-798 95 37

Combination 1: SPT > 5 mm and IgE >7; Combination 2: SPT > 8 mm and IgE >7

| \ —i— _ immunoCApnj-,

Allergen e SPT specificlgE

Size of the Whe \




50% and 95% Predictive Value have been
Established for Food Specific-IgE and SPT

TABLE Il Tests to assess the [kelihood of obtaining & postive or negative OFC in children

Sorum foodklgE (KIU/L)* SPT wheal (mm)*

i 8 sl 50 Nt B Pite50% Nge
ow's milk H]5l QP o

25 if younger than | ear™
Fog white 7" g o i

211 younger than 2 o
Peau 2k <2 vith and <5 witouthisor of peanut eion” 247 ¢
fid )"

Allergen immunoCAp—

Size of the Whe . - Ul

specific IgE




AD and Milk Allerc

Milk PST = 8/12 mm
Milk-IgE — 6.1 kU /L

2 weeks after
Initiating a
milk-free diet

1/3 of infants with
atopic dermatitis
have food allergies



MILK — 30 PROTEINS

= 80 % Caseln Yy
= 20% whey - - B Lactoglobin :

-E i - o Lactoglobin

- Bovine serum -
globulin & albumin

_9

= B -Lactoglobin is principal protein
in Whey Component (61%) in Cow’s
Milk but is absent in human milk.




Intact protein formula/hydrolyzed protein Formula &
Extensively hydrolyzed protein formula

Native Protein
Intact Protein Formula

—— lx - . W
Preserved
Contiguous Antigen

,l, Hydrolyzed Protein Formula
~ —
Free Amino Acid I - Q__/""—
Formulas
T Extensively Hydrolyzed Protein Formul
individual £~ PN & B

amino acids -




Hypoallergenic Formulas

Partially hydrolyzed whey
— Good Start

Partially hydrolyzed
casein/whey
- Gentlease

Partially hydrolyzed soy
—- Good Start Soy

Extensively hydrolyzed
casein

— Alimentum

— Nutramigen

— Pregestemil

Extensively hydrolyzed whey
-_Peptamen

Elemental (free amino acid)

— EleCare

- Neocate
— EO028 Splash

— Pediatric Vivonex

— Tolerex

Mixed amino acid + hydrolysate
— Pepdite (aa + soy/pork)

- Peptinex (aa + casein)




Precipitation & Exacerbation Of Atopic Dermatitis
Complicating factors in atopic dermatitis

Biphasic
iInflammation Stress
Acute — TH-2 (IgE)

Chronic = TH-1 Excessive
sweating

Infection

1 Irritation of skin

Inoculations
by wool etc.
Food
intolerance Inhalant

Food allergy
Allergy (30%)



Where is Role of Component-Resolved Diagnostics (CRD)?

3 months

6 m SPT to egg +3 +4

3y SPT to peanut +4 +5

Treatment Diet, no egg or peanut Diet, no egg or
peanut

Symptoms, peanut Never eaten Never eaten

IgE to peanut (10 y) 61 kU/I 45 kU/I

Food challenge (10y) ] No symptoms Urticaria, severe,

stomach-ache,
rinitis,

cough



What makes Food Allergic ? IgE binding sites (epitops)

Proteins - 20 families (0.26%)

Cupin family of Prolamin family of PR-10 : Animal
Proteins B (Pathogenesis related) Food
1 1 Proteins Allergens
Vicillins Albumin The oral allergy The Tropomydins
Peanut, Mustard seed, syndrome (Crustaceans &
soyabean) Tree nuts Celery Mallusks)
Carrot

The parvalbumins

Legumins II;ipid Transfer (Fish, Edible frogs)
(Almond, Protelr?s
Cashew nut) each,

Lettuce

Multiple families
(Egg & Milk
allergens)

\

Arachis hypogaea - pe:




General reasons why molecular allergy (MA) is
applied to diagnostic methods (IgE testing)
Role Of Component-resolved Diagnostics (CRD)

A science that make it feasible to quantify IgE antibodies to

specific allergen proteins on a molecular allergologic level
1. T3

of allerger Component A Component B Component €
nd |||||| [lergenic
H ances

b)
{ S¢ S €D
k@ )/ & h \ " ‘3% >

Native allergen extract ~~ Natlve /recom binant proteins A, BandC

Whole Allergen Comp_onents,(lndividual Allergenic Epitopes Molecules)

CRD have been introduced in
order to increase the probability of

= True Food/aero-allergens & insects Allergy diagnosis
— Identify patients at high risk of reactions
—ldentify patients more prone to persistent disease



General reasons why molecular allergy (MA) is

applied to diagnostic methods (IgE testing)

Matricardi PM, Kleine-Tebbe J, Hoffmann HJ, Valenta R, Hilger C, Hofmaier S, Ollert M et al.
PedlatrAIIergy Immunol 2016 27(Suppl 23) 1-250 (free access)

Cf 0SS

¢ primary
reactivity ; _

sensitization

B
Allergen

b3
molecules = c1 =
—
<assay <assay
Effects on sensitivity sensitivity indicator of marker
assy results: >analytical >analytical cross reactivity allergen

specificity specificity




,opecies-
specific” marker
allergens

Genuine
sensitization
against a certain
allergen source

Marker allergens

Prediction
of symptoms

Cross-reactive
marker allergens

Cross-
sensitization




“Rule of thumb”: How to use MA

Matricardi PM, Kleine-Tebbe J, Hoffmann HJ, Valenta R, Hilger C, Hofmaier S, Ollert M et al.
PediatrAllergy Immunol 2016;27(Suppl.23):1-250 (free access)

« Suspected allergen » Test specific IgE
from family with only to one
broad cross- representative
reactivity? i.e. member, i.e.

- PR-10, —l.e. Betv 1

—nsLTP —Prup 3

— profilin .. —Phlp12orBetv?2
—polcalcin =% _ Phl p 7 or Bet v 4
— albumin —Feld 2

— parvalbumin —Gadc 1
— tropomyosin -Pena




“Rule of thumb”: How to use IgE tests in MA

Matricardi PM, Kleine-Tebbe J, Hoffmann HJ, Valenta R, Hilger C, Hofmaier S, Ollert M et al.
Pediatr Allergy Immunol 2016;27(Suppl.23):1-250 (free access)

 Allergen from family with limited cross-
reactivity? (seed storage proteins, lipocalins)

* test suspicious

2S albumins member(s) and

Ara h 2

Coradl related ones*

gr + hierarchy indicates

Anao 3 primary sensitizer

* *if negative, cross-
e reactivity Is

Spec. |gE unlikely




Vegetable Origin
Rule of Thumb

A. |Profilin and PR10 proteins
o Highly cross reactive (PR 10 especially to Birch)

o Often associated with less serve reactions e.g.
OAS

B. | nsLTP’s and Storage Proteins( highly reactive )
o Associated with more severe reactions

o More heat/digestive enzyme resistant and
therefore can be more often associated with OAS

and well as digestive problems




Vegetable Origin
Storage proteins

Storage proteins

*Proteins found in seeds

«Often stable and heat
resistant

«Often associated with

systemic and severe

reactions

(Anaphylaxis)

e |legumes
e Nuts
e Grains and seeds

s\

™

>
?‘o

2 S albumin, Arah 2 Gliadins

7 S globulin, Sesi 3 Alpha amylase inhibitors

11 S globulin, Gly m 6 Vicilin, Jug r 2




1820 15:42

Peanut s 1t low risk allergy Or riISK TOr severe reaction:

allergens:

® © N

oleosins
Arah

defensins  19/11

‘Arah12 Arah
- Arah 13 14/15

nsLTP

Arah?9 11S-globulin
PR-10 Arah 16/17 (legumin) -

proﬂ»lin m

Q

T

OQ O = O ~ 0

L Ara h 2/6

_—Arah5  Arah8 Arz Ara h 3

= =
|‘ CCD @ nsLTP  oleosins storage protein

I labile proteins ¢, ~ stabile proteins

—

n o = ® ~ 0 = T

farge amounts
High risk

low amount i
Low risk




H/;O'Urticari;a'& S/S of;A'naphyIa;xis After E;ating' Nutll\/l'ix».» |
Is 1t low rlsk allergy Or risk for severe reactlon’? =

Av0|d Peanuts or AII Nuts

- SPT->6mm. Wheal Size
speC|f|c IgE to peanut, 58kU/I

ah1 4.8kU/I Allother nuts <0.1 kU/I

ah2 93ku/l]
h3 4ku/l

N8 <0.1 kU/!I

Ara h 9 + ((Lre)
Arah 1.,.2.3 +/-
Ara h 8 — (Ppr10)

Primary sensitization
Risk of severe reactions

- Molecular based Sp. IgE

Secondary sensitization

Cross-reactivity with birch
pollen

I.ocal reactions (OAS)




Assessment of peanut allergy (uign risk
Peanut (SPT/specific IgE) + Ara h 2

' > 1 . :
Peanut: neg Peanut: pos Peanut: pos
Ara h 2: neg Ara h 2: neg Ara h 2: pos A '
| | ~_1 -~
Low risk for severe Risk for severe
reactions to peanut reactions to peanut -
Further testing: Further testing: . |
In geographical Risk grading: | In j-Adrenaline
areas where birch is Arah1 000
common consider Arah3 eee e—) o
testing for Arah 8 Arah9 o000 i
Arah8 ( 1 »\ "‘I
CcCD o % W - |

"/



Peanut allergen Components

RAMU SHAMU

IgE to peanut (10y) | 61 kU/I 45 kU/

IgE to Ara h 2 < 0.35 kUl 35 kUl

IgE to Arah 8

Food challenge No symptoms Urticaria, severe,

(10y) stomach-ache,
rinitis, cough




m 5/Gly m 6

Glym 8
GlymS5

5 Gly m 3 | C . Glymé6
|/S CCD proﬂllns PR-10 ) nsLTP oleosins storage protein ,
—— -
labile proteins ‘L s@pie proteins
low amount large amounts

Low risk
High risk

Qo ®

1

allergens: -\

Test with " ‘ oleosins A"
ImmunoCAP- | o m S&?c%mt; in
Allergen Soybean ' |
+Glym 8+ Gly 11S-globulin

(legumin) -




Suspicion of soy allergy/ Risk for severe reactions?

Test with ImnmunoCAP“Allergen Soybean + Gly m 8+Gly m 4 + Gly m

Soybean: neg Soybean: pos or neg Soybean: pos

Gly m 4: neg Gly m 4: pos Gly m 8: pos or neg
Gly m 5/Gly m 6: Gly m 5/Gly m 6: neg Gly m 5/Gly m 6:
poS

\4

If patient is pollen- allergic:

Risk for severe
reactions to soy

Mittag JACI 2004, Ballmer-Weber JACI 2007 Kleine-Tebbe JACI 2002, Treudler JInvACIi2008
Van Zuuren Allergy 2010, Kosma Acta Pediatr 2011




Hazelnut Is it low risk allergy Or ’
allergens: |

oleosins
Cora
defensins . 12/13

?

!

O 0 0O = O ~ 0

| nsLTP

PR-10 -

L &
- 4 Y
> “ v
e (4
]
R
-
1

Cora 14
[of Cora®
s COr8 2 Corai : Cora 11

CD profilins PR-1 sLTP oleosins storage protein l

—

g

|

labile proteins ¢ stabile proteins

low amount p—— Highirisk large amounts

p
r
0
t
e
|
n
S




oleosins 29
Ibumin
) Jugr?
dgfensnps /S-globulin
i (vicilin)
nsLTP
11S-globulin
(legumin) -
Jugr1
— Jugr? Jugr2
__—Jugr5?  Jugr? Jugr? Jugr4
(600 profilins PR-10 D nsLTP oleosins storage protei I
—
labile proteins ‘l, stabile proteins
low amount ge amounts

i High risk
Low risk — Igh ris

Q ® ©® O\

|

©OQ O = O ~ O

N 3 = O® ~ O = T




EGG - 40 Proteins

« One of the most common allergies in infants and
young children

« Common clincal decision - reintroducing cooked egg
back into the diet

Major Egg Allergen Components’

Gald 1 <Ovomucoid 11 9% —> Hig@ |
Gald 2 Ovalbumin 50% .
Gald 3 Conalbumin  25% | |
Gald 4 Lysozyme 12%

1, Bernhisel-Broadbent et al J Clin Allergy Immnol 1994;93;1047-59

( Respiratory Allergy — Significant)



Assessment of egg allergy (High risk)

Egg white (SPT/specific IgE) + Ovomucoid

Egg white: neg
Ovomucoid: neg

Egg white: pos
Ovomucoid: neg

Low risk for clinical
reactions to egg

Risk for clinical
reactions to egg

Absence of

IgE antibodies to
ovomucoid indicates
tolerance to
ingestion to baked

€gg

gy,
Egg white: pos
Wovomucoid: pos

Increased risk for
persistent egg




Probability

A
90% [ r
80% R
70%
60%

50% i f

=——in Retrospective study
n=300

40%
30%
20%
10%

0% ;
0.35 0.7 1.2 3.5 70 175 50 100

IgE Antibody Concentration (kU,/L)



Wheat allergy i

Wheat (/1
« Among the 6 foods responsible for most /' '
food allergic reactions in children

« Extensive cross-reactions to grasses and
fruits

« \What components are important?
<__Omega-5 gliadin >

« Linked Clinically to Exercised Induced

Anaphylaxis’?

'Palosuo et al J Allergy Clincal Immunol 1999;103:912-7
2 lto et al Allergy 2008 63:1536 - 1542

~ ALBUMEN INDUCED - BAKER'S ASTHMA




Exercise-induced Ana

16 year old athlete developed nives and faintea on two
separate occasions, while running, 2 nours after lunch. She

had a tuna salad sandwich with celery. She has eaten this
same sandwich since without symptoms but not within 6
hours of running

, * Usually occurs withindwo hoursxf eat

* allergenic food
* Onset during physical activity

e .Foods most frequently reported to he
exercise-induced anaphylaxis:
— Wheat (omega-5-gliadin) and other grains
— Celery and other vegetables
— Shellfish (shrimp; oysters)
— Chicken
— Squid
— Peaches and other fruits
— Nuts especially hazelnut
— Peanuts and soy beans

 May be associated with aspirif ingestion




"has eaten shellfish and fish
his whole life, with absolutely no problem at all.
Last month, he ate fish/shellfish for dinner (6pm)
and went home feeling fine. That night (around
11pm) he began itching and flushing, and feit
abdominal discomfort.

Cofactor- . NSADIS/Beta blocker /ACE-I
Alcohol
Exercise

Fish allergy: parvalbumin and beyond




Animal Origin
Fish Allergy: Parvalbumin/Shellfish:Tropomyosin

* A class of highly conserved ¢ Dust mite
Protein e Cockroach
» Physically associated with e Crustacean
actin and myosin in muscle
Fibres

« Heat stable

* Found in most edible
parts of crustaceans

IgE- mediated alpha gal fm
allergy
* (BBidkfwbeyk &iamb)

e Egg- ovamucoid /

\ / )
\ §
J 5
i
L .
)




fish allergens for IgE—diagnosis

IgE tocod/carp parvalbumin
IgE tocod/salmon/tung : lgEtosalmon, IgE tocod
enolase/aldolase IgE tofish gelatin parvalbumin enolase/aldolase ’ 3
-
=
L . . ) ﬁ -
Variable allergenicity: Variable allergenicity: Variable allergenicity: ’ 7 | |
food processing allergen content food processing = |
b, *, N <
‘; |

Clinical cross-reactivi
s e ensitivity (salmonids ity (codfish)

|
3
3 L J L - ?
| —
( Clinical mono- { Clinical mono- E 48




IgE- mediated alpha-gal food allergy
( Beef /pork &lamb)

. H/O urticaria or anaphylactlc reaction

. Delayed onset (3-6 hrs after mgetlon)

* Positive specific IgE alpha gal (sugar moiety)
e Sensitization by TICK BITE




if Allergic to:

A legume*

canul
peant i

A tree nut

T

M.)

T

r.‘,’r“. )

wainut 1\: k ');}‘
A fish* »

salmon

A shellfish ==
!bmimp

A grain* g
wheat
Cow's o4
milk® ]p:n y
Cow's P -,
milk* ' \

Clinical Cross Reactivity

Risk of Reaction

to at Least One:

Other Iegumes
peas

Oiher tree nuts
»9

cashew
hnzt?nul

brazil 72,1
Other fish '?!
=

< swordfish sole
Other shellfish

crab g‘ lobstor 3

Other grains %
1
Beef

hamburger

Goat's milk
goat /

’:)‘ y r,' =)
A

Risk:

% @
s @
s0% @
20% Q

@
2% @

If Allergic to:

e

Pollen
tirch ‘.l_

Cow's
milk*

: ragwood

b
Melon* o
canta‘oupo\ - 4

Latex*

Peach*

—

—
latox glovo™——r "
Fruits — m"ana;

o) £ ~aa?
kvwi@awcado /

Cross sensitization vs. cross reactivity

Risk of Reaction
to at Least One:

Mare's milk
horso

Fru Its/vegetables

‘pplv ¥ poach J

honeydew
Other Rosaceae

‘Dp?cplum‘cﬁ:yarQ

Other trults‘) avocado
w — ¥

watormolon banana O

Fruits avocado
® )@
kiwi  banana v
Latex —
L

—_— s

latex glove

Risk:

@]
55% @
55% @

0@
35% @B
1% @

Sicherer S, JACI. 2000;108:881.



Pollen food allergy

15 year old boy has itchy lips and throat when eating fresh

apples, but not apple pie. He has itchy eyes, sneezing,
runny nose each Spring.

%

nsiLTp

LT
UAH/AD

ASTHAMA \\
UAH/AD \

ASTHAMA

Fruits
vegetables
Nuts

S

e

OAS (KIWI)



Vegetable

Profilins

 Highly cross-reactive,
present in most plants

«Seldom associated with

clinical symptoms but may
cause demonstrable or
even severe reactions in a
small minority of patients

®
?‘o

Profilin’s
Or1 gin Bet v 2-homologous allergens

Tree pollen
Fruits
Vegetables
Nuts

Grass Pollen

Weed Pollen

Phlp 12

Hevb 8

Betv2
. IPrup4



Profilins in Plants — OAS (fruits)

MELON, WATERMELON, TOMATO, BANANA, PINEAPPLE AND ORANGE

g SPT (wheal/flare in mm).  Total IgE 90 kU
o /Mistamine; 46 Spec. IgE
Bet v 1 18 kU, /I (20%)

rofilin (i.e. Phl p 12)™
o kUL/l (=2%)
- Melon O 5 KROLT (0.2%)

Profilins are proteins usually unstable to heat and acid present in pollens and plant

: - G
~ T
e i ot N J

foods

Sensitization to pollen profilin ocurs through the respiratory tract



}éﬁg‘? able Origin
-10 proteins
Bet v 1-homologous allergens

PR-10 proteins, Bet

v 1 homologue » Tree pollen

* Fruits

*Heat labile protein
-Often associated with
local symptoms (iocal Anaphylaxis)  © NUts
-Often associated with

allergic reactions to &‘
fruits and vegetables = \
in northern Europe

« Vegetables

' Bet v1 Prupl
‘ Coral Arah 8
‘&‘ Mald 1 Glym4




Vegelt_allﬁlse Origin

non-specific Lipid Transfer Proteins

LTP, lipid transfer
protein

-Stable to digestion and
heat

-Often associated with
allergic reactions to
fruits

and vegetables in
southern Europe
-Often associated with
systemic and severe
reactions in addition to
OAS (Anaphylaxis)

Fruits

Vegetables Ryig Tk

Nuts
Weed pollen

Prup3

Ole e7

Cora8

Arah?9

Parj2

Artv3




Lipid Transfer Protein (LTP) in plants

Present in Rosaceae, tree nuts, peanut, maize,

mustard, asparagus, grapes, mulberry, cabbage, dates,

orange, fig, kiwi, lupine, fennel, celery, tomato,

eggplant, lettuce, chestnut and pineapple m‘ _‘;il"
LTPs are a family of stable proteins that resist heating -

and enzymatic digestion, and may give Systemic

Reactions




ALLERGENIC PROTEIN EPITOPES

Potential to cause symptoms or severe

reactions



POLLEN -FOOD Fruits/vegetables /Nuts

AL LR G ) Betv (Pr 10), Grass POLLEN ALLERGEN

. OAS
Unique
allergens

OAS + moderate to
severe SAR and
asthma

(Profilin) Phl p 12

Moderately cross-
Grass and tree

0

(7))

=
reactive o>
Prup 3 (LTP) o>
% (T

Highly cross-reactive

Grass tree & weeds

== Anaphylaxis
(UAH/ad severe

Profilin, LTP asthma

Most allergen sources contain representatives of all
three types(multi pan allergen )




LERGY Fruits/vegetables /Nuts

Not confirmed by SPT with fresh

> SPT + \,e Pouen material andlorspecifclgE e Prick Prick Test
for fresh fruits and vegetables

QgE Peanut D1 kIT? Oral Challenge J (Unstable & Labile A:ilergen)
Arahl <0.35 —

Arah2 <0.35 l C°"'f,,'}2f,‘:e':'h SP.T \

Arah3 <0.35 e

qra h8 121 kﬂﬂ\{ Clinical Features } [ Clinical Features

1

[ 4{ [ Systemic Reactions ]

Symptomatic / anaphylaxis I

[ s s ] [ Stable Allergen are suspect ]

allergens are suspect
1 |
-~ J N i - 1 ™
IgE to Bet v 1Positive [ IgE to Bet vi- 2 Pos J Profilin LTP L IgE to LPT posifive ] [ 'ﬁ:’)ﬁ:::::::;ge
. J
7 — T A
| §

7 P N ~y

TSeg:tlu::'ﬁn Sensitization to both Sensitization Sensifization to

2 e tv1-like allergens and profilin ToLTP (Prup 3) Storage Protein

- y
| i l
& a N - - -
NO ORAL CHALLENGE NO ORAL CHALLENGE Evaluatefor potential EXaRi e oG o0ienis)
ke ) cross-reactivities Cross-reacfivities i

I | | l

4 N ™
NO ADRENALINE e [ NO ORAL CHALLENGE } [ NO ORAL CHALLENGE
\, o >
Asero R. ef al Int.Arch.Allergy Immunol Bohle 2005 | |

i

B, Allergy 2007 J

CARRY ADRENALINE CARRY ADRENALINE




7~ =  Latex-Fruit Syndrome
St/ /

N
Some fruits contain@reacting p@with latex

* Banana » Peach

* Avocado pear » Mango

+ Strawberry + Watermelon [. -
+ Guava * Cherry '__

o Citrus fruit Inj-Adrenline s
Signs of allergic reactions T el

* Pruritus * Breathing difficulty O
» Tightness in the throat * Hives J

In one study, 86 % (49 of 57) of fruit-allergic patients were aIso
allergic to latex compared with 4 % (2 of 50) of controls.




Latex-Fruit Syndrome

Specific Allergy Test and Specific Allergic Diseases

Larex Hergy Latex Allergy
Immediate Late Reaction
fheiea Kowrllionsia! + Mevevp Benzothinsale en Eavea Dravmau) + Meroapw Deagodcozole sl
1okn \ 1. SKINTEST 5 445
1.Anaphylaxis 5t es, Balloons &
2.Contact Dermatitis 2~ USE TEST 2 Cd’;;d"";od o

T an €s, i
3.Contact urticaria 3. SERUM Teats,

TEST Baby Dummies, Rubber
bands,



lgE— associated -cell-mediated disorders
Case: 7 year-old girl

Consultation for regular control of
eczema, rhinitis and food allergy

Personal history

« Eczema since childhood and uses steroid ointments

« Allergic rhinitis against birch (Tree pollen)

« QOral itching when eating peanuts and tree nuts

« The parents want to know if it is ok if their daugher eats peanuts &
tree nuts because recently no reactions to small amounts.

IgE (allergen extract ) (Molecular based )
<Hazelnut (f17): 78 kU /I Coral4-13kU/L —
Peanut (f13):  0.40 kU ,/I Arh-2 <0.35 kU/L

— Can we answer the parent’s question?
Hazelnut-high risk




IgE— associated -cell-mediated disorders
Case: 2 year-old boy

Consultation for regular control of food allergy

History

« Has eczema and milk / egg allergy

« Pasta with egg gave general urticaria which led to an ER visit
« Licking of ice cream gave rash around mouth.

How severe is this boy’s allergy? -Egg-High Risk
Milk <0.35kU/L




[eE— associated -cell-mediated disorders

Case: 2,5 year-old girl

Consultation for reqular control of food allergy
+ asthma?

History

 Has egg allergy, no eczema and suspicion of asthma.

» |s sensitised to cat and gets rashes when close to cat.

« Egg allergy diagnosed for the first time at 11 m of age. Urticaria
and edema.

« Avoiding egg without mistakes

# - Can egg be introduced now into the diet?

y % +ve 0.50 kU N’D
a8 Ovomucol ve 0.1 kU,/l

Inj-Adrenline




z"} The diagnosis of food allergy associated with
asthma is not easy...

... nevertheless consider food allergy when:

a. asthma symptoms start early in life
b. asthma associated with AD
c. asthma is difficult to manage

history indicates relation between asthma and meal
e. in CMA

. Role of food allergy in asthma in childhood.
Curr Opin Allergy Clin Immunol 2001;1: 145-9.

Multiple food allergies associated
with asthma hospitalizations
Food allergy is associated with severe asthma

Wang J. Food allergen sensitisation in inner-city children with
asthma J Allergy Clin Immunol 2005;115:1076-80




IgE— associated -cell-mediated disorders

9 yo boy with 4 mo historv of vomiting, abdominal pain,
weight lo.ss. difficulty swallowine food. Enaoscupy
reveals eosinophilic mnitration of esophageal mucosa and

strictures.




Eosinophilic esophagitis

Eosinophilic Early Cow's milk | Vomiting * Usually
esophagitis infancy | (most Diarrhoea « Panesophagitis
common) FTT « Unresponsive to
—ANY Food PPls
AGE Others (soy, impaction « >15
€gg, wheal) | nysphagia eosinophils/HPF
Feed
refusal
Abdo/chest
pain

Red flags for e to rule out EoE

food sticking, choking during eating
- meat needs to be diced or pureed

Slow eating/washing down meal with fluids




Non—IgE—Mediated AllergTi%s

Gastrointestinal manifestations of food
allergy

IgE



Non—IgE—Mediated Allergies

Gastrointestinal manifestations of food

allergy
(Non-IgE>

IgE

Multiple Food Protein ‘
Intolerance of Infancy



Non—-IgE—-Mediated Allergies

Gastroesophageal reflux

Vomiting
ETk

Early
infancy

ANY
AGE

Cow’s milk

(most
common)

Others (soy)

Physiological
EoE

Ladd’s band
Malrotation

Coeliac
disease

Often normal
Non-specific
inflammations
Erosions




Non—-IgE—-Mediated Allergies

Gastrointestinal manifestations of food

allergy
IgE Non-IgE




Non—IgE—Mediated Allergies

Protein-induced Enteropathy

Vomiting
Diarrhoea
Anaemia
FTT
Constipatn

Proteirg
losing
enteropathy

Early
infancy

Coeliac

disease

- ANY
AGE

Cow's milk
(most
common)

Others
(soy,

wheat)

Lactose
Intolerance

Giardiasis
Autoimmune
enteropathies

Immune
deficiencies

Endoscopy/biopsy
— patchy villous
atrophy with
lymphocytic
cellular infiltrate




Non—-IgE—-Mediated Allergies

Gastrointestinal manifestations of food 1

allergy
IgE Non-IgE




Non—-IgE—-Mediated Allergies

Gastrointestinal manifestations of food

allergy
IgE Non-IgE




Pillars of Food Allergy Management

Prevention —_ =Mergency
\ Preparedness
‘ Oral / |

These must be applied at all times and in all settings



Teach Food Allergy Basics

{
Timing ¢ th
Anaphylaxis Sy,
Epinephrine Prg ,bpl‘o

(Munoz-Furlong et al. Nutrition Guide To Food Allergies. FAAN. 2005)
(Sampson, HA, Hospital Practice, 2000)
(Food Allergy Practice Parameter. Annals of Allergy, Asthma & Immunology. 2




Food Allergy Fatal and Near Fatal
Anaphylaxis
e Most away from the home
e Unintentional ingestion with known food allergy
* Majority are peanut & tree nut
 Asthma is a significant risk factor
e Adolescents and young adults are at greatest risk
- 70% of mortalities between ages 12 and 21

* Delayed or lack of administration of epinephrine

. Offatalities These facts provide an excellent
teaching tool.
They demonstrate that food allergies
need to be taken seriously

and that simple measures can

(Bock JACI 2001;107:191) decrease risk.
(Bock JACI 2007;119:4:1016-18)

(Sampson et al. JACI 2006;117:391-7)

(CDC, Voluntary Guidelines for Managing Food Allergies. 2013)




" Food Allergy Management must be
Implemented in all Settings (how to use epipen
@i W autoinjector - Inj-Adenaline)

—
—

—_—
22
L\

Restaurants

Parties and Play Dates Alternative Care Givers



Administering an Epi—pen

(Inj-Adenaline)

e o (0.3 to 0.5ml X IM)
- | }W ‘ **Remove grey activation cap
| ,/ \Yf\'

Z

*»+Jab black end into outer thigh
=Use enough force to make a bruise
=This can be done through clothing

+*Hold 15 seconds

+*Keep patient lying down




Epinephrine:
Contraindications/Considerations

* No contraindication if treatment for anaphylaxis

 Caution with cardiac Issues, arrhythmias, uncontrolled
hypertension or hyperthyroidism, aortic aneurysm,
recent intracranial surgery and patients on
sympathomimetics, TCAs, MAO inhibitors

D
 Beta blockers decrease 'SCuss
Medjc;.. ' Com
response to epinephrine coor C;C l ¢ ams anzn
ing
Cente, tep tiens
aPPro
ach

(NIAID 6.3.3)

(Anaphylaxis Practice Parameters. JACI.2005)
(Sicherer and Simons. Pediatrics. 2007; 119;638-646)



Epinephrine: Considerations with asthma

 |f Ever Any Concern That A Food Allergic
Reaction Has Triggered An Asthma Attack
Then Treat With Epinephrine First

.Delays In Epinephrine Use Are
Assoclated With Increased Risk Of Death




~ Oral Immunotherapy(OIT)




The future — Oral desensitisation

Leicester — Cow’s Milk e

Cambridge - Peanut

e e

=t

S

L o : USA - Tree nut |
P /% Japan - Egg

i3
Ay




Peanut oral immunotherapy

PN OIT: Experience to date

Treatment period 2010-2016, ongoing
>700 peanut allergic patients treated

Patients from all New England states, NY,
NJ, Maryland, Ohio, Canada

Safety issues addressed and acceptable
adverse affect profile

92% successfully desensitized —

consuming 3-10 peanuts daily



OIT With Other Foods

* Milk- Depending on severity of allergy-milk
drops or baked milk desensitization (with
milk-containing muffins)

* Egg Protocols- Similar as for milk-egg
protein drops, baked egg

* Tree nuts-Cashew ~ 30 patients treated
successfully to date, Walnut — just started

* In the future-other tree nuts, sesame




Baked Milk and Egg Containing Diet in
Managing Milk and Egg Allergy

Cooking/heating can change the protein
structure of food altering recognition by immune

system

Studies report 70% of milk and egg allergic
children can tolerate baked milk or egg

By eating regularly baked milk/egg, can help
desensitize to straight milk/egg

Should be performed in controlled clinical setting




Sublingual immunotherapy (SLIT) for foods

» SLIT studies have shown some efficacy for
hazelnut, peanut, cow’s milk and other foods

 SLIT appears to be associated with fewer
systemic side effects than OIT

« However, OIT is more effective for
desensitization as shown in studies using
milk and peanut




New Therapies for Food
Allergies

Anti-lgE (omalizumab, Xolair®)

Immunotherapy

- modified antigens
— immunomodulators
DNA vaccines

— murine models
— parenteral
— Oral

Oral Desensitization
- Milk, egg, hazelnut, peanut, kiwi




Omalizumab (Anti—IgE) and food allergy

* Researchers conclude that peanut OIT in combination
with Omalizumab allows for rapid, effective
desensitization in the majority of peanut allergic
patients, including those with high peanut—specific IgE
levels Omalizumab aids fast oral desensitization for
peanut allergy

=) Successful management of severe cow’ s milk
allergy with omalizumab treatment and CD-sens
monitoring

http://dx.doi.org/10.5415/apallergy.2014.4.4.257 Asia Pac Allergy 2014;4:257-260



Other treatments

Recombinant food allergen vaccines

1) Peanut Patch-EPIT (Epicutaneous
Immunotherapy)

« Success In phase 2 trials ( 50% of patients
could tolerate 10 x dose with treatment)

* Phase 3 trials underway-Company : DBV
Technologies

2) Peanut protein in capsules-Using
standardized pharmaceutical grade food

allergens

« CODIT ™ “characterized oral desensitization
Immunotherapy” Company: Aimmune




Summary

Understand different food allergy conditions
Risk Factors: possibly low vitamin D, delayed

iIntroduction of allergenic foods, hygiene
hypothesis , Co-factors NSAIDS,ALCOHAL, EXERCISES etc.

Primary prevention: LEAP study, hypoallergenic
formula

Oral immunotherapy gaining more acceptance
and can be performed safely and effectively In
private practice/treatment center




Thanks

NATIONAL ALLERGY CENTRE
Tel : 25884136 —
25880057
25916170

Mob: 9312285947

E-mall ;. pc_kathuria@yahoo.com
Website : www.nationalallergycentre.in



TRAINING IN ALLERGY TESTING AND IMMUNOTHERAPY
T

3/1, East Patel Nagar, New Detlhi - 110012, Tel : 011-25880057, 25884911, Mob. : 9312285547
email : pc_kathuria@yahoo.com, Website | www.nationalskinallergycentre.in, www.nationalaliergycentre.in

Three Day Training pregram in clinical history taking, skin prick tests (SPT, SIDT, PPT, APT,
SAPT, PCK Technique), IgE measurements and Interpretations, allergen-immunotherapy
(Combinad cluster immunotherapy & anti-lgE (Omalizumab) therapy) SLIT, SCIT, RIT, ORAL
DESENSITIZATION, DRUGS DESENSITIZATION, ASPIRIN DESENSITIZATION and
Anaphylaxis will be organized by NATIONAL ALLERGY CENTRE under the guidance of
National Experts. THE TRAINING WILL PROVIDE OPPORTUNITY FOR HANDS ON
TRAINING AND CLINICAL MANAGEMENT OF ALLERGIC DISEASES WITH FREE ADVISE
FOR FURTHER SIX MONTHS. Medical graduates/post graduates interested may apply with
their curmiculum vitae and certificates for consideration to Course Director Training, NATIONAL

ALLERGY CENTRE, for further consideration. COURSE FEES
INR 30,000/~

DR. P. C. KATHURIA DR. A. B, SINGH, PhD
CHAIRMAN COURSE DIRECTOR
Diplomat National Board (Resp. Med ) Secretary : indian College of Allergy, Asthma and dinical Immunalogy (ICAAL)
M. D, (Chest) DTCD, FCAI,L FCCP Secretary General : South Asia Asso, Allergy, Allergy, Asthma and
Chest Physician & Allergy Immunotherapy - Critical Care Specialist Clinicat Immunology SAAACI
Expert : Asthma, Tuberculosis & Respiratory Disease Vice President : Asia Pacific Asso Allergy, Asthma and Clinical
Food-Drug & Insect Allergy, Nose-Sinus & Urticaria Skin Allergy Immunciogy, APAAACI (2010-2013)
Sr. Consultation : BLK Super Specialty Hospital, New Delhi - 110005 SCIENTIST EMERITUS (EX)

CSIR - Institute of Genomics and Integrative Biology (IGIB)

Delhé University Campus, Delhi - 110007, India

PAY BY CHEQUE / DRAFT / NEFT / RTGS : NATIONAL ALLERGY CENTER A/C NO. 3075002101041507, IFSC CODE : PUNB0307500




