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> An IS a general tferm for to the

Ingestion of a food.

» Adverse food reactions can be divided into food dallergies, which are
Immunologically mediated, and all other reactions, which are

nonimmunologic.
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» The term "food allergy" refers to an abnormal immunologic reaction to a food that results

iIn the development of symptoms on exposure to that food.

> This clinical reactivity is assessed by history or challenge.

» Such reactions can be mediated by IgE molecules directed against specific food

proteins that activate mast cells and basophils or can arise from other cellular processes

involving eosinophils or T cells.



» Adverse food reactions are common and often assumed by patients to be allergic in

nature.

» However, nonimmunologic reactions 1o food are more common than true food allergies

» Food allergy most often begins in the first two years of life.






» The term "sensitization” : the presence of IgE directed against a specific anfigen (a "positive"
test), as detected by in vivo (skin prick testing [SPT]) or in vitro (fluorescent-enzyme

immunoassay [FEIA]) testing.

» However, a patient who is sensitized to a particular food may not be clinically reactive upon

exposure to the food.

SYMPTOMS OF FOOD
ALLERGY

> ALLERGY




> Food sensitization and/or allergy occur in approximately 5 to
10 percent of young children, with peak prevalence at

approximately one year of age.

» Prevalence then falls progressively until late childhood, after

Food Allergies
in Children

which it remains stable at approximately 3 to 4 percent lj O\ o
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Young children who are sensitized to foods or have confirmed IgE-mediated

food allergy are more likely than their nonallergic peers to develop allergic

rhinitis and asthma later on.
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Food Allergy

Non-IgE Mixed IgE and

mediated cell-mediated
disorders disorders
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IgE mediated
disorders

Immediate gastrointestinal
hypersensitivity

Pollen associated food
allergy syndrome
Anaphylaxis

Delayed food induced
anaphylaxis to meats
Food-induced exercise-
induced anaphylaxis

Food protein induced Eosinophilic oesophagitis
enterocolitis syndrome Eosinophilic gastritis

Food protein induced Eosinophilic gastroenteritis
allergic proctocolitis Eosinophilic colitis

Food protein Atopic dermatitis
enteropathy
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IgE-MEDIATED REACTIONS

rapid in onset,

typically beginning within minutes to two hours from the time of ingestion.

an exception :
|IgE-mediated reactions to carbohydrate allergens in meats,
mainly in adults

these reactions begin four to six hours after ingestion.



FOOD ALLERGY SIGNS AND SYMPTOMS
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» Oral allergy syndrome (pollen-associated food
allergy syndrome)

v IgE-mediated hypersensitivity
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v’ Symptoms are generally short lived and are caused by local mast cell activation

following contact with fresh raw fruit and vegetable proteins that cross-react with
v’ birch pollen (apple, carrot, potato,celery, hazel nuts, peanuts, kiwi, cherry, pear),
v’ grass pollen (potato, tomato, watermelon, kiwi),

v ragweed pollen (banana, melons such as watermelon and cantaloupe).
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» Certain food dllergies, such as those to cow's milk and hen's egg,

are usually outgrown during childhood or adolescence, whereas

peanut and tree nut allergies are more likely to persist intfo

adulthood or may develop in later childhood or adulthood.



Table 176.3 | Natural History of Food Allergy and Cross-Reactivity Between Common Food Allergies
FOOD USUAL AGE AT ONSET OF ALLERGY CROSS REACTIVITY USUAL AGE AT RESOLUTION

Hen's egg white  0-1yr Other avian eggs 7 yr (75% of cases resolve)*

Cow's milk 0-1 yr Goat's milk, sheep's milk, buffalo milk 5 yr (76% of cases resolve)*

Peanuts 1-2 yr Other legumes, peas, lentils; Persistent (20% of cases resolve)
coreactivity with tree nuts

Tree nuts 1-2 yr; in adults, onset occurs after cross Other tree nuts; co-reactivity with Persistent (9% of cases resolve)
reactivity to birch pollen peanuts

Fish Late childhood and adulthood Other fish {low cross-reactivity with Persistent’
tuna and swordfish)

Shellfish Adulthood (in 0% of patients with this allergy)  Other shellfish Persistent

i

Wheat 6-24 mo Other grains containing gluten (rye, 5 yr (80% of cases resolve)
barley)

i

Soybeans’ 6-24 mo Other legumes 2 yr (67% of cases resolve)

Kiwi Any age Banana, avocado, latex Unknown

Apples, carrots,  Late childhood and adulthood Birch pollen, other fruits, nuts Unknown
and peaches®




Table 176.6 | Clinical Implications of Cross-Reactive Proteins in IgE-Mediated Allergy

FOOD FAMILY

RISK OF ALLERGY TO =1
MEMBER (%; approximate)

FEATURE(S)

Legumes

Tree nuts {e.g., almond,

cashew, hazelnut,
walnut, brazil)

Fish
Shellfish
Grains

Mammalian milks
Rosaceae (pitted fruits)
Latex-food

Food-latex

5
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Main causes of reactions are peanut, soybean, lentil, lupine, and garbanzo (chickpea)

Reactions are often severe.

Reactions can be severe.

Reactions can be severe.

Cow's milk is highly cross-reactive with goat's or sheep's milk (92%) but not with
mare's milk (4%).

Risk of reactions to >3 related foods is very low («10%); symptoms are usually mild
(oral allergy syndrome).

For individuals allergic to latex, banana, kiwi, fig, chestnut, and avocado are the main
causes of reactions.

Individuals allergic to banana, kiwi, fig, chestnut, and avocado may be at an increased
risk of reactions to latex.



«Clinical History
sTesting (SPT, IgE, CRD, BAT)
*Diagnostic OFCs
eEvidence Based Guidelines

sNaticnal/International Position
Statements

sConsensus guidelines for early
peanut introduction
*Engagement of professional
organizations , advocacy groups for
dissermination of guidelines
eNutritional support and counseling
for early introduction

sEvidence Based Guidelines
*Food Allergy Action Plan
eNutritional Support
eTraining and Education
*Online Rescurces
s Advocacy Groups
*Psycholegical Support

*Oral immunotherapy
«Sublingual Immunotherapy
sEpicutaneous immunotherapy
*Anti-IgE, Monoclonal Antibodies
sCombined approaches
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Evaluation: History & Physical Exam

History: very important

— Symptoms, timing, amount, raw vs. cooked food, reproducibility,
treatment, and outcome

— Concurrent exercise, medications, alcohol

Diet detalls / symptom diary

Physical exam: assess for other disorders

ldentify general mechanism

— Allergy vs. intolerance; IgE vs. non-IgE mediated






Food allergy: treatment

* Correct diagnosis

e Treatment of reactions
e Avoidance

e Role of dietician

e Tolerance assessment
e Prevention

* Immunotherapeutic strategies
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General Principles of Management

Avoidance of the food allergen
nutritional needs for children are met
Education

Written individualized healthcare plans y I Food Allergies
(IHP) and emergency action plans (EAP) R

Quick access to emergency medications
Including self-injectable epinephrine (SIE)




Avoid Food Allergens

A key part of relieving the symptoms of food
allergies is identifying the foods responsible for
the distress and eliminating them from your diet.

T@p 1\ Some of the common food allergens are:-

Home Remedies

www.ToplOHomeRemedies.com

To explore more, visit



» Avoidance of the suspect food is crucial.

» Careful reading of food labels is a priority.

» Medical information jewelry with appropriate information should
be worn.

How to avoid cross-contamination of foods and food
allergy triggers

Common Food Allergens
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Food Allergies & Anaphylactic Shock

5. Treatment of Anaphylactic Shock

1. Common allergens 2. Recognising an allergic reaction

Allergy Commeon symploms that can occur during an allergic reaction:
A slicegy 0 D B0dy's unuma! 10309004 19 3 normaly Pucmions wlatace. * Sacening fwheeriog [ couphing | shartness of beeath

Imenediately Call Bhe LMS by Guling MINIIL 7— -
Asnial the canuaiy 10 sdminister sdeearing T

ALerges Con prottnd I virdus mayt 544 631 tadge Do mid ¥ severe. * Red oy ranh ] BActchy s1n, Sometimes with £aised areas. W) D st injeior.
Anaphylactic Shock * Swtting, ohen I8 Nands, feel 0 (0o [0 De arwite) . .";l‘\'u‘:‘-qw«wnwmamwu‘w

Abdominal pan, ndwies, vomliag dad GaThoed
Wie1pread Bunhing of the shin

.

AOShy e Stk 8 8 30vert Bierps Feaclon o T e ond f I alerpe
1es0iate Hage. The mPis Dikly i A%l UIvaly wiTwh Mt o expdture 1
T SLarOI Tt S0 i €00 L8 KrGar K 1 FRCL0N 1) 570w ARy tecte
S70Ck P8 b DOMAIN 10 Tt EATA1 M 2 G Catd 154 1) T CAMTY'S Mwiry
W3 ey

Commaon food allorgen symbdols to look out for

PRICH CHMATY N 3 4R Pos RN [making it
@nler 3¢ thie 13 Breash)

Help U LAY 10 14D I D POV
LT Tty ay Breathing GMCUes,

H Ca0ay Bacomen fule with 3 wial puise,
Balp thim 19 K down with og raned and
et for shock.

MONROY 30 140SS YA RS wiily matig
150 20 10 aevive,

Give 3 S0 IAO MICIGE § Ites 3800 B0 Sovt if Ere I8 10 MNGOotmant.

6. Unresponsive - Not Breathing

BNy e, A0 BN, TVOAE AN Mo
Datcuiny teeathing
Feationy of contanidn aod fes

B 100 CHIwITTy 24O s bred poniive Commente CPR

haa Crustacesns 01 Cnsute D catoaity it 0 & fiem, Fat tortace,
A serious sdvepic rescton cam caute 8 ramatc fa¥ in Blocd prestune (anaphylacee £2. 793¢0 the Beel of 009 hand on 1o of 1o CHher i e Seotre of 2 SIS chest
ABSCA). The Casunly ¢ Become webk RISy 10 COlupte aad Bhe Catually Dedoming 9.0 - y
et povaive, 61 COmprens the CRait [manimum Cepeh of sppronmatily S-4cm) 4
0 tames a8 3 130 oF 100120 COMEOIION PV ity
The comeeetneon and releates thould Lake an . = >
ol semount of Lo,
S0 AR 3D COMEEEVIEND, SN the direay 33
- ASK the CHLaITy i Sy have any kaown SBerpus. SRR Schin B
Lupin ey el o AVIESS Peive Se1IKus B BEAIC ST B by Sooking y 3. 548 D noAIS WIRM Yol Domd and
D vyt \ Sorefnger, o
o~ Mha cABOAY i aaki P | 36 Blow SLAIID7 5 95 0 MOuTh WA you B4
Q % rl: :o::': BTN 104 0% A1y €L B30 J 0 SIS0, T 00acu Beaeh, Blow i for 1
[, 3 S0eat within 10 Mconds. g
o Cohe Ermirgency Mesial Stevices (LUS) by da¥eg & pSosd.2biveo i
e 7. Remine yOul mOouth 50 T $504 403 31 Chest

AL, ke 50 JEAN 2, Wi Breahing for

) ® O Caray
00 Repaal 40 you Dave Dot T 4MClne festun
it oot Pasrals 4, Recognising Anaphylactic Shock Beanh 4 0kl i L3 saconds.

O IO GOt NOL sl ANE TN $4L008 Dot
Common symptoms that eccur during

00 DAL 10 30 Compressions hen Iry 2Qan

Anaphylactic Shock: 2 bresia,
- o Arash 0athe skin 2. Retorn your Miads 10 Ihe Correct ponticn
N . €0 Dt Ch1 403 Give & harther 33 chest
(=) * Sweling COMP eI,
* Anuty, ofen 3 foedng of Goom Contawe with CFR entd
—- * Ufeticeatening seway, Bresthiog ¢ Grcutation
- prethms ""’“ ‘?Mw > * The casuainy shis pns of SOy
soys Sovome O o Rlewsy - yweiiog of [he theost, mcuth 6 ® .

o Uemeegtecy Services serive, _—— ¢
* The 1ustion Changes 3nd you are mow i1 kmemaciate dangar,

198 < feeliong 0 Dot ity
+ You may recegrine tha brom lood
Beeathing ¢ & hiarie voice

+ Ureathiog [ Viheezing ) feqton of a tght
chet
+ Appaans smdar 5 30 1R Jttack

o CuCvlindn { sudden teeln) Cf weabriss,
Carnass o i

7. Defibrillation

Una 31 ALD (Aomated Datemal Detbeasnd) £ avabablu s
Solow grompts

(2500 * By apgeid pale wiily elimerry 4300 003
B gdie, OOA AIused, YOMTAY
CONRN Pl LA SR PR By T LT LT0AT N AJo'y WG S10MICH Cramps g
A O Satety Frnt A Grop LA 2017 Tre Cremston COAAnSS 1N T OBl 1 126 QUASinee OAl S SRS AT Ltars 88 B SUBANLAS KF ECODVASD ¥IALD Ard etV Lﬂ | ll [ |
ST >

EPIPENJ .

(Epinephrine) Auto jectys

A —
OPEN
. l}yl\\\ﬂl)l-\lll\

feee MM ey,

NiX 49502

50102
Ry ons,




Food allergy

lgE-mediated

Mixed IgE/cell
mediated

Non-IgE-mediated

Allergic
proctocolitis
(AP)

Celiac disease/
dermatitis
herpetiformis

Food protein-
induced
enteropathy
(FPE)

Heiner
syndrome
(pulmonary
hemosiderosis)

Food protein-
induced
enterocolitis
syndrome
(FPIES)

Cow's milk
(CM)
protein-
induced iron
deficiency
anemia




> NON-IgE-MEDIATED REACTIONS

» more subacute and/or chronic symptoms

> typically isolated to the gastrointestinal tract and/or skin.



» Food protein-induced enterocolitis syndrome (FPIES)

> in the 1st several mo of life

> irmitabillity, intermittent vomiting, and protracted diarrhea and may result in dehydration

» Vomiting : 1-4 hr after feeding,

» confinued exposure may result in abdominal distention, bloody diarrhea, anemia, and

failure to thrive.



» Symptoms are most often provoked by cow’s milk or soy protein-based formulas.

> A similar enterocolitis syndrome : in older infants and children from rice, oat, wheat, egg.

peanut, nut, chicken, turkey, or fish.

» Hypotension occurs in approximately 15% of patients after allergen ingestion and may initially
be thought to be caused by sepsis.
» FPIES usually resolves by age 3-5 yr.



» Food protein-induced allergic proctocolitis (FPIAP)

» presents in the 1st few mo of life

» blood-streaked stools in otherwise healthy infants
> Approximately 60% of cases occur among breastfed infants,
»> with the remainder largely among infants fed cow’s milk or soy protein—based formula.

» Blood loss is typically modest but can occasionally produce anemia.



> Food protein-induced enteropathy (FPE)

» often manifests in the 1st several mo of life as diarrheq, often with steatorrhea and poor weight gain

» Symptoms : protracted diarrhea, vomiting in up to 65% of cases, failure to thrive, abdominal distention, early
satiety and malabsorption.

» Anemia, edema, and hypoproteinemia occur occasionally.

» Cow’s milk sensitivity is the most common cause of FPE in young infants,

> but it has also been associated with sensitivity to soy, egg, wheat, rice, chicken, and fish in older children.

» Celiac disease, the most severe form of FPE,



Table 176.5 | Food Protein—-Induced Gastrointestinal Syndromes

PROCTOCOLITIS

ENTEROPATHY

EQSINOPHILIC
GASTROENTEROPATHIES®

Age at onset

Food proteins implicated
Most common Cow's milk, soy

Less common Rice, chicken, turkey, fish,

fed

Multiple food »50% both cow’s milk
hypersensitivities ana soy

Feeding at the time of Formula
onset

Atopic background
Family history of atopy

Personal history of
atopy

Symptoms
Emesis Prominent
Diarrhea Severe
Bloody stools Severe
Edema Acute, severe
Shock 15%
Failure to thrive Moderate

1 day—& months

Cow's milk, soy

Egg, corn, chocolate

A0% both cow's milk and
SOy

=50% exclusive
breastfeeding

25%

22%

Mo
Mo
Moderate

Mo
Mo

Dependent of age of
exposure to antigen,
cow’s milk and soy
up to 2 yr

Cow's milk, soy

Wheat, egg
Rare

Formula

Unknown

22%

Intermittent
Moderate
Rare
Moderate
Mo
Moderate

Infant to adolescent

Cow's milk, soy, egg white,

wheat, peanut
Meats, corn, rice, fruits,
vegetables, fish

Common

Formula

~50% (often history of
eosinophilic esophagitis)
~50%

Intermittent
Moderate
Moderate
Moderate
Mo
Moderate




PROCTOCOLITIS

ENTEROPATHY

EQSINOPHILIC
GASTROENTEROPATHIES®

Laboratory findings
Anemis
Hypoalbuminemia
Mathemoglobinemia

Allergy evaluation
Food skin-prick test
Serum food allergen

IgE
Total IgE
Peripheral blood
eocsinophilia

Biopsy findings
Collitis
Lymph nodular
hyperplasia
Ecsinophils

Food challenge

Treatmeant

Matural history

Reintroduction of the
food

Moderate
Houte
May be present

Megative
Meaegative

Mormal
o

Prominent
o

Promineamnt

Vomiting in 1-4 hr;
diarrhea in 58 hr

Protein elimination, 809
respond to casein
hydrolysate and
symptoms clear in 3-10
days; rechallenge under
suparvision in 1.5-2 yr

Cow's milk: 60% resolved
Dy 2 yr
Soy: 25% resolved by 2 yr

Supervised food
challenge

% |
Rara
Mo

Magative
Magative

Megative
Crocasional

Focal
Common

Prominant

Rectal bleeding in &72 hr

Protein elimination,
symptoms clear in 3 days
with casein hydrolysate;
resumsa/continue
breastteeding on maternal
antigen-restricted diet;
reintroduce at home after
Z-12 mo of age

Resolved by 9-12 mo

At home, gradually
adwvancing from 1 oz to
full feedings over 2 wk

Moderate
Moderate
Mo

Megative
Megative

Mormal
|

Vomiting, diarrhea, or
both in 40-72 hr

Protein elimination,
symptoms clear in
1-3 wk; rechallenge
and biopsy in 1-2 yr

Most cases resobwe in
2-3 wr

Home, gradually
advancing

Mild-moderate
Mild-zewvere
Mo

Positive in ~50%
Positive in ~50%

Mormal to elevated
Prasent in <50%

May be present
eas

Prominent; also neutrophilic
infiltrates, papillary elongation,
and basal zone hyperplasia

Vomiting and diarrhea in hours
to days

Protein elimination, good
response to casein
hydrolysate, excellent
response to elemental diet;
symptoms clear in 2-3 wk,
excellent acute response to
stercids; rechallenge by
introducing food at home and
Diopsy im 1-2 yr

Typically a prolonged, relapsing
course

Home, gradually advancing
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> The following facts should be established:

(1) the food suspected of provoking the reaction and the quantity ingested,
(2) The interval between ingestion and the development of symptoms,

(3) The types of symptoms elicited by the ingestion,

(4) iIngesting the suspected food produced similar symptoms on other
occasions,

(5) other inciting factors, such as exercise, are necessary,

(6) the interval from the last reaction to the food.



Evaluation:
Elimination Diets & Food Challenges

« Elimination diets (1-6 weeks) most useful for chronic disease (eg. AD, Gl
syndromes)

« Oral food challenge — MD supervised, emergency meds available
— Open
— Single-blind
— Double-blind, placebo-controlled (DBPCFC)-gold standard

— Usually full serving of food administered in divided, increasing doses over 1
hour, followed by observation

— May require ancillary testing (endoscopy/biopsy)



Dietary Elimination

» Complete avoidance (e.g. peanut) vs. partial

avoidance (e.g. avoid whole egg but eat baked

egg products if tolerant)

» FALPCA:! (effective 1/1/06) requires labeling for

the 8 major food allergens.

» Advisory warning labels (May contain...,

Processed In a facllity...). For peanut, <10% of

products had peanut.?




Hypoallergenic Infant Formulas for Cow's Milk Allergy
(CMA)

» Soy based formulas For IgE-CMA, soy co-allergy is 0- 14%?*. For non-IgE
CMA, soy co-allergy 0%?2 to 60%?3.

» Partial hydrolysates (e.g. Good Start, Peptamin Jr, Pediasure Peptide) are

not recommended for CMA

» Extensively hydrolyzed formulas (EHF) Allmentum, Nutramigen,

Pregestimil: >90% tolerance in IgE-CMA

» Elemental amino acid based formulas (Neocate, Elecare, PurAmino):
CMA,FPIES intolerant of EHF, EoE
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Food Allergy Prevention

~

Early introduction of allergens and

food allergy prevention
Webinar for healthcare professionals

Webinar with Dr. Edmond Chan
June 20, 2019

47

before it starts.
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Recommendations for prevention of allergic diseases aimed at the high-risk newborn
who has not manifested atopic disease include

(1) exclusive breast feeding for the first 4-6 months or

(2) using an extensively hydrolyzed formula for the first 4-6 months and introducing
solid foods between 4 and 6 months of age.

(3) Other approaches, such as maternal avoidance diets during pregnancy and
during lactation, as well as avoidance of allergenic foods for infants beyond 6
months of age, are unproven.




Introduction of Complementary Foods 49

« Complementary foods, including cow’s milk protein (except for whole cow’s

milk), egg, soy, wheat, peanut, tree nuts, fish, and shellfish, can be introduced

between 4-6 months of age

* New data suggest that early introduction of highly allergenic foods (e.qg.

peanut) may reduce the risk of food allergy




Future Therapies for Food Allergy

In clinical trials:

Oral immunotherapy (OIT) for milk, egg, peanut, multiple food combinations
OIT in combination with anti-IgE

Sublingual immunotherapy (SLIT)

Epicutaneous (patch) immmunotherapy for milk, peanut

OIT with baked milk, egg for milk and egg allergy

Chinese Herbal Formula (FAHF-2)

Anti-IL5 for treatment of eosinophilic esophagitis



Take home message

- *Clinical History W

sTesting (SPT, IgE, CRD, BAT)
*Diagnostic OFCs
+Evidence Based Guidelines

sNational/International Pasition
Statements

< SIVATZ Jr

PATIENT

.

*Oral immunotherapy

*Consensus guidelines for early *Sublingual Immunotherapy

peanut introduction
*Engagement of professional
organizations , advocacy groups for

dissemination of guidelines
eNutritional support and counseling L

*Combined approaches

for early introduction

sEpicutaneous immunotherapy
*Anti-IgE, Monoclonal Antibodies

\
sEvidence Based Guidelines
sFood Allergy Action Plan
eNutritional Support
)L( ] *Training and Education
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”‘-"'\}/}‘ *Online Resources
- V.7 s Advocacy Groups
*Psycholegical Support
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