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Patient journey: non-IgE-mediated food allergy




Learning objectives

* Explain the differences between IgE- and
non-lgE-mediated food allergies

e Differentiate the various medical conditions
involving non-IgE-mediated food allergy

* |dentify opportunities to improve outcomes
for patients managing these conditions




Today’s session

e Classifications of food allergy

* For the more common non-IgE-mediated food allergy conditions:

— Pathogenesis, clinical picture, confirmatory tests, management approaches for
these conditions

* Revisiting the patient journey
e Resources available to support your patients
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mediated (FPIAP)
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- Food protein-induced enterocolitis syndrome
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Case #1

— 3-month-old with history of streaks of blood in stool
— Only breastfed (mother consumes dairy)

— Very fussy when eats

— No constipation, stool not hard

* Are additional investigations needed?
* How would you induce remission?
 What is the probability for resolution?



FPIAP: prevalence, risk factors, triggers, symptoms

* Prevalence in infants: varies from 0.16% to 17%

* Risk factors: eczema, first degree relative with food allergy
« Common triggers: cow’s milk protein, soy protein

* Symptoms: bloody and mucous stools

Martin VM et al, JACI: In Practice 2020;8(5):1692-1699
Elizur A et al, Pediatr Allergy Immunol 2012;23(8):766-70
Ben-Shoshan M, JACI: In Practice 2020;8(5):1700-1701



FPIAP: diagnhosis and management

* Diagnosis
— Convincing history and resolution of symptoms with food avoidance
— Confirmatory diagnostic testing (other than OFC) is lacking
— Most guidelines require gross blood for diagnosis

— Some guidelines suggest reintroduction or challenge to confirm symptom recurrence after
symptoms resolve with elimination

* Management

— Avoidance of the suspected food with interval challenge to assess for resolution (usually
occurs in the first years of life)

Feuille E and Nowak-Wegrzyn A, Curr Allergy Asthma Rep. 2015;15(8):50
Goldman H et al, Am J Sur Pathol. 1986;10(2):75-86

Martin VM et al, JACI: In Practice 2020;8(5):1692-1699

Boyce JA et al, JACI 2010;126(6):1105-1118
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FPIAP: resolution

e Atopic dermatitis (AD) (OR 3.02, 95% Cl 1.2-7.6, p=0.019) and an eosinophil count =300
cells/uL (OR 3.32, 95% Cl 1.32-8.33, p=0.01) identified as risk factors for multiple food
allergens causing FPIAP

* Blood and mucus in stool disappeared in a median three days (IQR: 1-14.5 days) and 30
days (IQR: 8-75 days), respectively

* Atwo-week duration of elimination for blood in stool is sufficient to reach a judgment of
suspected foods for FPIAP

* Resolution

— Breastfed: majority resolve with maternal elimination diet (no milk - 50%, no milk/soy - 40%,
no milk/soy/egg - 10%)

— Formula-fed: 80% resolved on extensively hydrolyzed formulas, 20% on amino acid-based formulas
* Often successful reintroduction after 6 months elimination diet

Martin VM et al, JACI: In Practice 2020;8(5):1692-1699



Case #2

- 6-month-old male

— Tried oat cereal, 2h later he experienced severe emesis and diarrhea

— Assessed in the ER and found to be dehydrated

- Treated with oral rehydration (intravenous access was difficult)

— A small amount of oat was introduced again into the diet a few days
later. After an hour, he began vomiting with bloody, profuse diarrhea

— He was evaluated in the ER and treated with intravenous fluids

* Are additional investigations needed?
* How would you induce remission?
 What is the probability for resolution?



FPIES: incidence, triggers, symptoms

* Incidence: 15.4 / 100,000 infants less than 2 years old

* Increase in total FPIES cases noted (possibly greater awareness)

* Most frequently reported triggers in children: cow’s milk, fish, egg, grains, soy
* 65-80% of children have FPIES to a single food, most commonly cow’s milk
 Most infants do not react to food allergens present in maternal breast milk

 Symptoms: severe vomiting and diarrhea

— Sometimes accompanied by dehydration, lethargy, changes in blood pressure and body
temperature, failure to thrive (in some cases)

— Usually presenting 1-4 hours after ingestion

Caubet J-C, Clin Exp Allergy 2019;49(9):1178-1190
Prattico C, Mule P and Ben-Shoshan M, Int Arch Allergy Immunol 2023;184:567-575
Nowak-Wegrzyn A et al, JACI 2017;139(4):1111-1126.e4



FPIES classification: Acute

Intermittent / low dose allergen ingestion
e Mainly infants
e Severe symptoms
e 1 major >= 3 minor

Major diagnostic criteria:

e Vomiting 1-4h after ingestion and no symptoms
consistent with IgE mediated allergy

Minor diagnostic criteria:
e At least 2x vomiting
e Repetitive vomiting 1-4h after another food
e Extreme lethargy ¢ Pallor ¢ Need for ER visit
e Need for IV fluids e Diarrhea within 24h
e Hypotension e Hypothermia

FPIES classification: Chronic
Frequent / high dose ingestion

e Mainly neonates
e Mild symptoms, intermittent vomiting, failure to
thrive
e Resolution of symptoms within days of
elimination and acute recurrence with
re-introduction (vomiting within 1-4h and
diarrhea within 24h)

Severe chronic: intermittent but progressive
vomiting(+/- metabolic acidosis / dehydration)

Mild chronic (lower quantity): intermittent
diarrhea, poor weight gain

Prattico C, Mule P and Ben-Shoshan M, Int Arch Allergy Immunol 2023;184:567-575

Nowak-Wegrzyn A et al, JACI 2017;139(4):1111-1126.€4.



FPIES can also affect adults

* Some patients experience symptoms in adulthood (no symptoms in childhood)
* Most common trigger in adolescents and adults: crustaceans

Prattico C, Mule P and Ben-Shoshan M, Int Arch Allergy Immunol 2023;184:567-575
Nowak-Wegrzyn A et al, JACI 2017;139(4):1111-1126.e4



FPIES: diagnosis and management

* Diagnosis
— Convincing history and resolution of symptoms with food avoidance
— Confirmatory diagnostic testing (other than OFC) is lacking

* Management

— Avoidance of the suspected food with interval challenge to assess for resolution (usually
occurs in the first years of life)

Feuille E and Nowak-Wegrzyn A, Curr Allergy Asthma Rep. 2015;15(8):50



Could we apply a food ladder for FPIES?

(OPTIONAL)

Step

1.

Fig. 1 Canadian egg ladder

CANADIAN EGG LADDER
B for hens eqq dllergy

INSTRUCTIONS
+ Start at Step 1 and work your way up to Step 4
+ Give the food daily. May be taken with a meal
« Start with a grain or pea sized amount, and over several days or weeks gradually
increase to an age appropriate amount
+ Once at an age appropriate amount, s minimum of 1-3 months in each
catego i

Sunny Side Up. Soft Boiled, Raw Egg

or Lightly Scrambled Egg & “uan merintue, bt ory e

Hard Boiled or Well-Cooked

Steamed Egg  Serambled Egg French Toast

Binder

Noodles/ Pasta :&m)

@ o -
Sz
Dried Egg

muffin or cupeake well-baked cookie  Noodles/Pasta

21 patients with mild-to-moderate
FPIES to egg (no history of lethargy
or intravenous fluid administration)

Started on the Canadian Egg Ladder

19 patients (90.5%) completed the
ladder, tolerating a serving size
amount of cooked egg, over a
median duration of 7 months

Ye L et al, Allergy Asthma Clin Immunol 2023;19(1):87



Management of acute FPIES

e Acute FPIES reactions can be expected to resolve in 4-12 hours after onset
(vs 3-10 days after avoiding the trigger for chronic FPIES reactions)

* Mild reactions typically resolve with oral rehydration

 Moderate to severe reactions can require aggressive fluid resuscitations
with repeated saline boluses

e Corticosteroids have also been recommended for patients with severe
symptoms

 Ondansetron (Zofran®), a serotonin 5-HT3 receptor antagonist, has been
approved in pediatric populations to prevent nausea and vomiting

Nowak-Wegrzyn A et al, JACI 2017;139(4):1111-1126.e4
Prattico C, Mule P and Ben-Shoshan M, Int Arch Allergy Immunol 2023;184:567-575



Long-term FPIES management

e Elimination of the trigger food(s)

* Plans for dietary advancement

* Treatment of symptoms at presentation or on re-exposure
* Monitoring for FPIES resolution

In the United States:

Diagnostic challenges are usually attempted within 12-18 months
after the most recent reaction

Nowak-Wegrzyn A et al, JACI 2017;139(4):1111-1126.e4



FPIES: resolution

Patients with CM-induced FPIES, Average = 1 year
soy-induced FPIES, or both

Patients with grain-induced FPIES Average = 3 years

Patients with other solid food-induced FPIES Average = 3.5 years

Nowak-Wegrzyn A et al, JACI 2017;139(4):1111-1126.e4



Case #3

— 10-month-old referred due to suspected cow’s milk allergy

— This infant was fed with a cow's milk-based formula for the first 2
months of age

— Due to symptoms of infantile colic (episodes of crying or fussing
most frequently after a feeding), he was switched to a cow's milk
hydrolysate-based formula at the age of 2 months

— At the age of 5 months, he was reintroduced twice to cereals
with cow's milk-based formula

— Within minutes afterwards, he developed facial flushing, hives
and angioedema of the wrists and ankles

* Was the use of milk hydrolysate justified?
* Could the use of hydrolysate contribute to an IgE-mediated allergy?



Many lactation consultants, paediatricians and family physicians advocate
maternal elimination diets to maintain breastfeeding benefits in infants with colic

Colic and fussiness: not likely to be isolated manifestations of cow’s milk allergy
Infantile colic: benign clinical course and usually resolves by 3 months of age

Recent studies: food elimination may increase the risk of IgE-mediated food
allergy

Dhaheri WA, Diksic D, Ben-Shoshan M, BMJ Case Rep 2013



@ Randomized trial of early infant formula introduction to prevent cow’s milk allergy

Overview of the SPADE study

General population

Enroliment Randomization OFC, CMF 100mL
<— |Intervention period ——» Proportions of CMA
% at 6 months of age
Ingestion group (n=243) || Breastfed | 8.0 P<001
Breastfed + CMF (>10mL/day) + CMF
6.0
| Breastfed [ | 40
+ CMF ' 6.8%
2.0
Avoidance group (n=249) || Breastfed N
Breastfed + soy formula + CMF | 0.8%
Ingestion Avoidance
Within 5 1 month 3 months 6months ~ 9OUP  Qroup
days of birth of age of age of age

SPADE: Strategy for Prevention of Milk Allergy by Daily Ingestion of Infant Formula in Early Infancy
CMF:  Cow’s milk formula

OFC:  Oral food challenge

CMA:  Cow’s milk allergy

Sakihara T et al, JACI 2021;147(1):224-232



Case #4

— 18-year-old male with known peanut allergy undergoing oral
immunotherapy for peanut for the last 2 years

— In last year, symptoms of severe food impaction

— Sensation of choking that exacerbated after starting peanut OIT

— Active despite topical steroids and high dose PPI

— Significant progressive eosinophilia (AEC 2.11)

— Signs of extensive disease (lower Gl Sx, weight loss)

— Severe atopic history (AR, AD, asthma, food allergies)

* Are additional investigations needed?
* How would you induce remission?
* Would you consider biologic therapy? If so, which one?



EoE: definition and triggers

* EoE is a chronicimmune-mediated
esophageal disease

* With EoE, large numbers of eosinophils
(white blood cell) collect in the
esophagus

* Too many eosinophils in the esophagus Eosinophils
is not normal

* Dietary and environmental triggers
(foods most commonly associated with
EoE are milk, wheat, egg, soy)




Dietary and ' : Immune cell ' Esophageal

environmental triggers : dysfunction
Type 2 -
inflammation % -
and EoE == ) e
\ 7 i
development BRI |

Hirano | and Furuta G, Gastroenterology 2020;158(4):840-851



Rising trends of EoE:

incidence and prevalence

b el o
il 1 <
o : :

. 2o S \ e Northeen
o B A8 9 . |m-l§m
A v Bt

; | SDenmark
ek VY ETw
\A 1
' ) Denmark
\ m"m ¥ Q2050007 P23

Netherlands .
M 1866 2010 PIIP

s LT
ok it mm ** ews.2000 0 428
000:2013 7+ 48 'Y IR R R R *‘r WOW m

Manch 2013 P 241

\_wzouna

United States (mifitary) *,

S o
United States WP 448
Sriied Bt mmoas P 250

Unhed States -

Unized States
201102008 P 506
20002018 P SAT

P= Prevalence
Al values per 100,000

Pech, Austaia g
1065, 1009, 2004 P80

105 >

Incidence
(per 100,000)
-~

Prevalence =~1 / 2000 (US)

Dellon ES and Hirano |, Gastroenterology 2018;154(2):319-332.e3
Arias A et al, Aliment Pharmacol Ther 2016;43(1):3-15

NA P 400
35
o -
19809 1991 1993 1095 1987 1999 2000 2003 2008 2007 2000 2011 2013 20%8
B,
Provalence
trends
75
§ . Narriion Courtty, OM
q Serth Auntrnim
§ 50 CantlioLa Manch, Span
g e O COrstty, Swizictand
_g e Crnion of Vst Swizeriand
v OO (PO )
25 .
_~'v
Mz N v
- f— —— - i

1969 1991 1983 1905 1997 1969 2007 2003 2005 2007 2000 2017 2013



EoE: demographics

Environment

(Twin studies demonstrate that environment
accounts for 81% of twin phenotype variance.)

Gepetltc « Cesarean birth
variants - Antibiotics
[« TSLP: - Formula feeding
canAids; :; L CAPN14 « Cold, arid climates
gene studies | * LRRG3Z.
| <FLG '
. . __:'_;among
Associated - DsG1 o
Mendelian 9 - TGFBRI&2/FBN
disorders N i

+ ~75% males
- Seasonal variation « TSLPR geneon Xand Y
. Oral immunotherapy chromosomes has sex-specific
induced association for EoE in men only
- Higher family association
among men
Atopy Gender

Heritability

e EoE affects both
children and adults

* Can develop at any
age, including
infancy

e Affects mostly
males

Davis B and Rothenberg M, Annu Rev Pathol 2016;11:365-93
Liacouras CA et al, JACI 2011;128(1):3-20.e6



EoE: late manifestation of the atopic march?
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Co-occurrence of EoE and food allergy (FA)

* EoE in general population: 0.04%
* EoE in patients with FA: 4.7% (100X increase)
e > 2/3 of EoE patients have an IgE-mediated FA

Allergic march hazard ratios

Secondary Diagnosis

AD IgE-FA Asthma EoE AR

) AD - 200 1.5 32 1.9
29 IgE-FA 15 NN 17

= g,Asthma - 1.9 1.7

a .S EoE - 20

o AR 2.8 .

Hill D et al, JACI: In Practice 2018;6(5):1528-1533



EoE: symptoms vary with age

Who Is Affected
Child Adult

Reflux that does not
respond to meds

Trouble swallowing

v
J Patients may form
v

= Food gets stuck in the . . .

g throat adaptive eating habits
QU .

£ Upset stomach or (e.g., ChEWlng

u>3‘ throwing up J . . .

= excessively, drinking
i~ Poor growth, poor i .

g appetite or weight loss arely IOtS Of ﬂUldS) to deal
S

5

Belly or chest pain with sym ptOmS

Uncommon

X

Not willing or able to
eat

Trouble sleeping due
to chest or belly pain
or reflux

TR
LS

X

Image: Eosinophilic esophagitis (EoE) — AGA Gl Patient Center (gastro.org)



https://patient.gastro.org/eosinophilic-esophagitis/

EoE progression
from
inflammation to

fibrosis

Dellon ES and Hirano I, Gastroenterology 2018;154(2):319-332.e3

A . A
A\ - T | \
NORMAL P, EoE inflammation EoE Fibrosis

Histology

+ Fibrosis

Medical/Diet Therapy

Esophageal dilation




EoE: diagnosis

 Symptoms of esophageal dysfunction

 >15 eos/HPF
— 21 biopsy specimen
— 2-4 biopsies taken from proximal, medium and distal esophagus
(5 biopsies = 100% Sn vs 1 = 50% Sn)

e Exclusion of other causes of esophageal eosinophilia

Liacouras CA et al, JACI 2011;128(1):3-20.e6
Vinit C et al, Arch Pediatr 2019;26(3):182-190
Dellon ES et al, Gastroenterology 2018;155:1022-1033.e10



Back to case 4: oral immunotherapy (OIT) and EoE

* 10-30% have EoE-like symptoms
‘ 7 * 5% diagnosed with EoE
= * Chicken or the egg?

Table 1 r \

Summary of Safety Data From OIT Studies of Patients With Egg, Milk, or Peanut Allergy®

Rate Discontinuation (any reason), % SPR-EoE, ¥ EoE (biopsy), % Discontinuation cause, %
Organ system Specific symptom SPR-EoE EoE or SPR-EoE
Gl symptoms Abdominal pain Vomiting

Overall 14 34 32 12 53 4.7 5.6

Egg 11 NDP 28 17 4.2 2.7 31

Milk 12 18 30 1 54 39 4.6

Peanut 16 56 40 20 5.2 6.7 8.5

Petroni D and Spergel M, Ann Allergy Asthma Immunol 2018;120(3):237-240.e4



EoE: goals of treatment

; * Minimal symptoms
S i Symiom activky (com pleteya bsr,,ence of
00 dysphagia without any dietary
& o avoidance based on food
| —a. texture)

Minimum Maximum

Histologic activity

* Minimal histologic activity
(0 eos/hpf)

Complete

response

 Minimal endoscopy activity
(absence of endoscopic
features of inflammation -
furrows, exudate, or edema -
and an esophageal diameter
> 20 mm)

Hirano | and Furuta G, Gastroenterology 2020;158(4):840-851



Patient with confirmed EoE

CONSIDER ONE AMONG THESE THERAPEUTIC OPTIONS*
|

PPI THERAPY SWALLOWED TOPIC STEROIDS | | ELIMINATION DIET
| |

Proposed
algorithm

4 y v
MNo remission Histologic remission, Clinic and histologic °
with persistent remission f E E
linical
Check the efficacy Strictures/narrow caliber esophagus C I n I Ca
of alternative °
anti-inflammatory t
treatments above Yes No p ra C I Ce
I
W Rule out other conditions unrelated
No remission*** Endoscopic to esophageal inflammation
dilation
Reevaluation of the initial diagnosis
a
Elemental diet u v

i

Experimental drugs —> Long-term treatment with an effective
anti-inflammatory drug or diet**

*In patients with persistent symptoms under anti-inflammatory therapy, endoscopic dilation should be considered
** After response to any empiric 6-week diet, all food groups should be reintroduced individually, with an endoscopy performed
following each food challenge. The final goal is a long-term removal solely of foods proven to induce EoE
*** Refer the patient to an EoE center

Feo-Ortega S and Lucendo AJ, Therap Adv Gastroenterol. 2022;15:17562848211068665



EoE: summary of recommendations

Gastroenterology 2020;158:1776~1786

CLINICAL PRACTICE GUIDELINES

AGA Institute and the Joint Task Force on Allergy-immunology 2
Practice Parameters Clinical Guidelines for the Management of
Eosinophilic Esophagitis

Recommendation Strength Quality of evidence
Topical steroids Strong Moderate

PPIs in symptomatic EoE Conditional Very low

Topical steroids over systemic steroids Conditional Moderate
Elemental diet Conditional Moderate

6-FED Conditional Low quality

Allergy testing based - FED Conditional Very low quality
Maintenance with topical steroids Conditional Very low quality
Dilation if stricture present Conditional Very low quality

Hirano | et al, Gastroenterol 2020;158:1776-86



EOE: management

Factor in:
e Consideration of EoE severity and patient ability to start treatment

e Shared decision making
* Response evaluated by repeat endoscopy

Which option is best?

Medical therapy | | Diettherapy | | Dilation |
* Proton pump inhibitors * Elemental * Endoscopic procedure
e Topical corticosteroids * Empiric widens the esophagus
* Monoclonal antibodies (food elimination diet) to allow food to pass
* 1,2,4,6-FED more comfortably

e Step-up vs step-down
approach
Allergy testing directed

Dellon ES et al, Am J Gastroenterol 2013;108(5):679-92




EoE: therapies indicated for use

* Budesonide orodispersable tablets (BOT)

— Canada & Europe
— Trials: EOS-1 (remission) & EOS-2 (maintenance)

* Dupilumab
— US (2022)
— Canada (2023)

e All other therapies are off-label
— PPI
— Swallowed fluticasone
— Budenoside slurry




EoE: biologic therapies targeting T2 inflammation
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Conclusion and key points

* Non-IgE-mediated food allergies can be associated with severe clinical
manifestations

* Studies suggest increased prevalence
* Diagnosis is challenging and does not rely on skin tests / IgE levels

* Main pathogenic mechanisms unclear although likely a chronic, T2-inflammatory,
allergic disease (mainly in the case of EoE)

* Unlike EOE, FPIAP and FPIES often resolve spontaneously with age

 Multiple potential targets for novel EoE treatments with role of biologics in
algorithms to be defined



Emotional journey of patients with EoE

Pre-seeking care Diagnosis Treatment Monitoring

Liberation, Happiness, Less stressed, more
g relief, and Relief and confidence, confident, relaxed, in
= validation excitement relax, control control
v
o

hY
'
I LY
L \\ ;:

[ LY 7

/ \ ’
. OO0 D) @
—
et .
1 Frustration,
=To} A .
@ anxiety, High Concern and worry
= Confusion loneliness, and Fear, worry, frustration, (about potential

and fear incomprehension and tiredness and anger Disappointment disease progression)
“I was worried ond scared because my initial thought “If vou're a child, it really touches you that everybody "I hope to be @ mom one doy, and | don't want to pass
was that | was choking, but my sister told me that | looks at you as the person moking things up that are *I was excited to start treatment and see if it could something like this on to my child, but if it happens at

i wasn't because | was able to breathe. | didn't know not true. That a doctor soys you are mentalfy crazy unlock more things for me.” least now I know the science to look out for and the
% what to do ot that moment. o when you actually are not. o o e things to do®. e
=  “Youend up shutting yourself off, not going out to “Relief because | knew what to fight, and I no longer "I wasn't sad or upset about it because | lived with it “I am worried obout it coming back, especially
©°  dinner, not seeing people. Then, the people around us  felt guilty. | thought | was the one who could not for so long, so I've always been pretty practical, but | knowing that is more prevalent in older people”.
"E‘ don’t understand. They have the impression that swallow; | believed | was the problem.” think | was disappointed that things weren't working
@  we'repretending...thathurtsand its not true..* (@) 0 on" 7] (9]
—
E “It has improved drastically. I'm so much comfortable

eating out, and I don’t have any more of food anxiety
or sociol anxiety when it comes to physically
swallowing food”. 9

Larsson H, Strobel MJ & Perez-Guagnelli E, Adv Ther 2023;40(12):5254-5270



EoE resources at foodallergycanada.ca/EoE

(Esophagite éosinophilique (OE) : se Allergies

S . 2 Alimentaires
Diagnostic et traitement Canada
Quest-ce ﬂg
==| Eosinophilic esophagitis (EoE): Allgr(,)g(i/d
-| Diagnosis and treatment Canada

Ouels son - what is eosinophilic esophagitis?

‘ e " EoE in adults: From diagnosis
o | ot | ogitne | st | sann ] to treatment
v 7 s v
“ - - - g{ ﬂ Understanding EoE
’ 7 v . Food Webinar with Dr. Milli Gupta Food Wzbir)ar.with‘Dr. Vishal Avinashi
. ‘ ‘ ‘ Allergy October 11, 2023 Allergy ki mWirgste
z 7 j d Canada Canada :
nfrequent v 7
7 s
allergiq vomiting 7 7 v

LR

| recorded webinar: recorded webinar:
ot fw oo adult focus pediatric focus

patient sheets



More topics at foodallergycanada.ca/webinars

Cow’s milk protein allergy in
o babies: what is it and how to

it
E% Food T 3% Food

Webinar with Dr. Julia Upton and Ahuva Magder Webinar with Dr. Edmond Chan
Agg;%%a November 17, 2021 Allergy February 9, 2023

Cow’s milk allergy: A closer look at
development and prevention in infancy

recorded webinar: recorded webinar:
non-lgE-mediated cow’s milk allergy |gE-mediated cow’s milk allergy



Free FPIES webinar this month

What is FPIES and how do you manage it?

November 27, 2023 at 12pm EST

Expert speaker: Dr. Anna Nowak-Wegrzyn

Visit foodallergycanada.ca/events to register




Thank you for participating in
today’s session!

3% Food

Aller
Can%)éla

Visit our booth #706 for free resources!



Please fill out your session

evaluation now!

Click this button in the
agenda!

SESSION EVALUATION | EVALUATION DE SEANCE
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