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Most importantly, for the EU, avoidable indirect costs per patient insufficiently
treated for allergy range between €55 and €151 billion per annum due to
absenteeism and presenteeism, that is, €2405 per untreated patient per year.

Economic burden of inadequate management of allergic diseases in the European Union: a
GA(2) LEN review. Allergy - Zuberbier et al. 2014



Ih=X L



Classification des hypersensibilités immunologiques
Maladies autoimmunes et allergiques

Type Il Type lll Type IV

IgE 1gG IgG CD4Th1 CD4Th2 CD4 Th17 CD8 cytotox.
Antigénes Ag cellulaires Reécepteur Ag solubles Ag soluble Ag soluble Ag cellulaire
solubles ou matriciels cellulaire

Mastocyte Complement, Ac altére la Complement, Macrophage Eosinophiles Neutrophiles Cytotoxicite
Phagocytes, NK signalisation Phagocytes

> immune complex 1L-17
platelea 5 SR L-
@ ’ e : 7 k. ' ‘:‘
complement = =g A l CTL
&~ 4 L5~ b eotaxin ’
S @ 400 ©
© o °o -
N SAIANS vvv R | - ;
cytotoxins, ¢
i y Neutrophil
Rhinite all Réaction transfus.  Thyroidite Maladie sérique (IDR tuberculine)  Asthme all. chr. Dommages °Rejet de greffes
Asthme all. Anémie Myasthénie Lupus Rejetde greffes  Rhinite all. chr. tissulaires °Diabéte type |
Anaphylaxie hémolytique érythémateux Arthrite, Diabéte
Urticaire de Pemphigus Urticaire Vascularites Psoriasis Dermatite Polyarthrite Eczéma all.de
contact Pemphigoide chronique immunoall. atopique rhumatoide, contact
Pemphigus Sclérose en Vitiligo, Pelade
plaques, Maladie
de Crohn,
Infections
Cytopénies Vascularites Toxidermies DRESS LyeliSJs
médicamenteuses

classification de Gell et Coombs (1975) - CIRIHA
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Différenciation des lymphocytes T régulateurs. Herrick et al. 2003



EFVOTT7 LI F—RIGHEZLHDH
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©Ag

Macrophage or
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Source of early
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T2 cell specific for
Ag-derived epitope A Ag-specific IgE
(epitope A of @)

Plasma cell

o Draining lymph node:
© Ag-derived or local mucosa
epitope A

IgE and mast cells in allergic disease. Galli et al. Nat Med 2012



ES5P->TT7LILF—RIGH G
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muscle cells % In the mouse

IgE and mast cells in allergic disease. Galli et al. Nat Med 2012
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Variations in genetic influences on the development of asthma throughout childhood,
adolescence and early adult life. Le Souef Curr Opin Allergy Clin Immunol. 2006
Food allergy: Epidemiology, pathogenesis, diagnosis, and treatment. Sicherer et al. J
Allergy Clin Immunol, 2014

Epidemiology and burden of food allergy. Warren et al. Curr Allergy Asthma Rep 2020
Prevention of allergic disease in childhood: clinical and epidemiological aspects of
primary and secondary allergy prevention. Halken Pediatr Allergy Immunol 2004
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Epidemiology of asthma. Viegi et al. Eur Respir J Monograph: Asthma 2003
Epidemiologic risks for food allergy. Lack J Allergy Clin Immunol 2008



Update on risk factors for food allergy. Lack J Allergy Clin Immunol 2012

Which infants with eczema are at risk of food allergy? Results from a
population-based cohort. Martin et al. Clin Exp Allergy, 2015

Risk factors for hen’s egqg allergy in Europe: EuroPrevall Birth Cohort. Grimshaw et
al. J Allergy Clin Immunol Pract 2020
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Hay fever, hygiene, and household size. Strachan, BMJ, 1989
Family size, infection and atopy: the first decade of the “hygiene hypothesis”. Strachan, Thorax, 2000
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Figure 1. Inverse Relation between the Incidence of Prototypical Infectious Diseases (Panel A) and the Incidence of

Immune Disorders (Panel B) from 1950 to 2000.

The effect of infections on susceptibility to auto-immune and allergic diseases. Bach JF. N Engl J Med. 2002
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Fig. 1. Associations between richness (observed species), alpha diversity and allergies. Upper panel: Association P-values were derived by unconditional logistic regression (for each in-
dividual allergy) or by negative binomial regressions (for total allergies), adjusting for age, sex, body mass index (BMI), time since last antibiotics, season, probiotic and vitamin usage.
Lower panels: Box plots for the associations of richness (observed_species). Box plots for Shannon index, Chao1 and PD_whole_tree are reported in Fig. E1. In each box plot, “0" and
“1" represent the group without and with the specified allergy, respectively.

Allergy associations with the adult fecal microbiota: Analysis of the American Gut Project. Hua et al. EBioMedicine 2015



Shock treatment

United States

Eergency-department visits for food-induced anaphylaxis Peanut allergy incidence

By allergen, per 100,000 children % of total births
8 6
6

4
ree nuts/seeds

—— > 4
> 4 2

i )

== Shellfish/fish Milk
Egg 0 .
2005 06 07 08 09 10 11 12 13 14 2001 05 10 15 17

Sources: “National trends in emergency department visits and hospitalizations for food-induced anaphylaxis in US children” by
Motosue et al., Pediatric Allergy and Immunology (2018); “Increased incidence and prevalence of peanut allergy in children and adolescents
in the United States” by Lieberman et al,, Annals of Allergy, Asthma & Immunology (2018)

The Economist

Enquiring About Tolerance (EAT) study: Feasibility of an early allergenic food introduction regimen.
Perkin et al. J Allergy Clin Immunol 2016

EAACI Guideline: preventing the development of food allergy in infants and young children (2020
update). Halken et al. Pediatr Allergy Immunol.2021
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Check for asthma

Diagnosis of allergic rhinitis especially in patients with severe
and/or persistent rhinitis

Intermittent Persistent
symptoms symptoms
|

I ¥ f t
& Moderate- .., Moderate-
o severe  Mild severe

Failure
referral to specialist

Allergen and irritant avoidance may be appropriate

If conjunctivitis
Add

Consider specific inmunotherapy |

FIG 1. Recommendations of the ARIA update (from Bousquet et al’). CS, Corticosteroid; LTRA, leukotriene
ptor antagonist.

https.//allergyportal.jo/
Allergic Rhinitis and its Impact on Asthma (ARIA): achievements in 10 years and
future needs Bousquet et al. J Allergy Clin Immunol 2012
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L’allergie oculaire - de la clinique au traitement. Doan Editions
Med’Com 2011
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STARTING TREATMENT

in adults and adolescents with a diagnosis of asthma
Track 1 is preferred if the patient is likely to be poorly adherent with daily controller.

ICS ining therapy is r

reduces the risk of severe exacerbations and need for OCS.

« Confirm diagnosis

« Symptom control
and modifiable risk
factors, including
lung function

« Comorbidities

« Inhaler technique
and adherence

+ Patient preferences
and goals

ICS: inhaled corticosteroid; SABA: short-acting betaz-agonist

START
HERE IF:

CONTROLLER and
PREFERRED RELIEVER
(Track 1). Using ICS-formoterol
as reliever reduces the risk of
exacerbations compared with
using a SABA reliever

START
HERE IF:

CONTROLLER and
ALTERNATIVE RELIEVER
(Track 2). Before considering
a regimen with SABA reliever,
check if the patient is likely

to be adherent with daily
controller therapy

ded even if symptoms are infrequent, as it

Symptoms less
than 4-5 days

STEPS1-2

aweek

As-needed low dose ICS-formoterol

Symptoms less
than twice
a month

STEP 1
Take ICS whenever
SABA taken

Symptoms most
days, or waking
with asthma once
a week or more

STEP 3
'Low dose

maintenance
ICS-formoterol

Daily symptoms,

or waking with
asthma once a
week or more,
and low lung
function

STEP 4
Medium dose
maintenance
ICS-formoterol

RELIEVER: As-needed low-dose ICS-formoterol

Symptoms twice

a month or more,

but less than 4-5
days a week

STEP 2
Low dose
maintenance ICS

Symptoms most
days, or waking
with asthma once
a week or more

STEP 3
Low dose
maintenance
ICS-LABA

Daily symptoms,

or waking with
asthma once a
week or more,
and low lung
function

STEP 4
Medium/high
dose maintenance
ICS-LABA

RELIEVER: As-needed short-acting beta;-agonist

Short ¢

may a

STEP 5

Add-on LAMA

Refer for assessment
of phenotype. Consider
high dose maintenance
ICS-formoterol,

+ anti-IgE, anti-IL5/5R,
anti-IL4R, anti-TSLP

STEP 5

Add-on LAMA

Refer for assessment
of phenotype. Consider
high dose maintenance
ICS-LABA, * anti-IgE,
anti-IL5/5R, anti-IL4R,
anti-TSLP

For initial asthma treatment in children 6-11 years, see Box 8B (p.28). For more details about treatment recommendations including supporting evidence, and clinical advice about
implementation in different populations see the full GINA 2022 report (www.ginasthma.org). For more details about Step 5 add-on therapies, see Chapter 3E of the GINA report, or
the GINA 2022 Short Guide on Difficult to Treat and Severe Asthma, and check eligibility criteria with local payers.

GINA 2022 Report
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Grades

Symptoms

Cutaneous Mucosa: erythema, urticaria, angioedema

Moderate multivisceral: cutaneous + hypotension * tachycardia
+ cough, dyspnea * digestive signs

Severe mono- or multivisceral signs: cardiovascular collapse,
tachycardia or bradycardia + arrythmia + bronchospasm
+ digestive signs

Cardiac Arrest

Incidence and severity of anaphylactoid reactions to colloid volume
substitutes. Ring&Messmer, Lancet 1977

Second symposium on the definition and management of anaphylaxis:
summary report. Sampson et al J Allergy Clin Immunol 2006
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Deux voies d’activation mastocytaire : allergique et non allergique
HSI non allergique (90%) = voie non spécifique d’antigéne

Activation non allergique Activation allergique

Infectiogs - - IgE +++
>\

>
Neuropeptides (stress, effort) /o8

Produits de contraste

Opiacés (morphine, codéine) =

Histaminolibérateurs
{médicaments, aliments) MR

- 7

Protéines de la coagulatlon ’

(thrombine, FViia)
MRGPRX2

https://allergyportal.jpo/

Berard et al. Rev Med Int 2010

The EAACI/GAZLEN/EDF/WAOQ guideline for the definition, classification,
diagnosis and management of urticaria Zuberbier et al. Allergy 2018
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R IET Ak (prick test)

Practical guide to skin prick tests in allergy to aeroallergens, Bousquet et al.
Allergy 2012
The skin prick test - European standards Heinzerling et al. Clin Trans Allergy 2013
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Recommandations pour la prescription et l'interprétation des examens
biologiques utilisables dans le cadre du diagnostic ou du suivi des allergies,
disponibles en France. Chaabane et al Rev Fr Allergol 2021
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Systemaitic literature review of systemic corticosteroid use for asthma management.
Bleecker et al Am J Respir Crit Care Med 2020

Adverse outcomes from initiation of systemic corticosteroids for asthma : long-term
observational study Price et al. J Asthma Allergy 2018

Healthcare resource utilization and costs associated with incremental systemic
corticosteroid exposure in asthma. Voorham et al Allergy 2019

Effets indésirables de la corticothérapie au long cours Doumeizel et al Rev Prat 2021
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Guidelines for the prescription of allergen immunotherapy and patient follow-up - Clinical
questions and revision of the literature - Methods and recommandations list Caimmi et al
Rev Fr Allergol 2021

Immunothérapies innovantes des maladies allergiques respiratoires Demoly et al Bull Acad
Natle Méd 2016
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Dendritic cells
Q Q Allergen uptake

Basophils
Decreased activation

Allergen specific B, cells

Induction of IgG,

Decreased T,2 Suppression of IgE

cytokines

IL10 IL10R
TGFB TGFBR
Effector cells sCTLA4 PD1
ILc2 T2 cells HR2
FIG 1. Cellular mechanisms of allergen-specific i h Al tolerance i

and allergen uptake of regulatory DCs induces Treg and Breg oells Allergen-specific regulatory cells induce
tolerance to allergen in the periphery, and this suppressive environment regulates the effector cells of
allergy. IL-10 and TGF-g production from Treg cells suppresses T2 cell proliferation and T2 cytokines
while inducing IgG,4 and IL-10 from allergen-specific B cells. A of Ty2 cytoki in turn di

basophil activation and mast cell, eosinophil, and ILC2 activity. HR2, Hlstamme receptor H2; IL10R, IL 10
receptor; PD1, programmed cell death protein 1; sCTLA4, soluble cy T

antigen 4; TGFBR. TGF-B receptor.

Advances and highlights in allergen immunotherapy: On the way to
sustained clinical and immunologic tolerance Berings et al J Allergy
Clin Immunol 2017
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Primary prevention of cow’s milk sensitization and food allergy by avoiding
supplementation with cow’s milk formula at birth: a randomized clinical trial
Urashima et al JAMA Pediatr 2019

Early aggressive intervention for infantile atopic dermatitis to prevent development
of food allergy: a multicenter, investigator-blinded, randomized, parallel group
controlled trial protocol for a randomized controlled trial Yamamoto et al Clin Trans/
Allergy 2018
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Epidémiologie de I'asthme et de I'allergie. Annesi-Maesano, Allergologie pédiatrique.
Médecine-Sciences Flammarion 2007
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Epidemiology and natural history of atopic diseases Thomsen Eur Clin Respir J 2015
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