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Physiopathologie de l’allergie

• La mise en place d’une maladie allergique obéit aux mêmes règles 
que la mise en place d’une réponse immunitaire vis à vis d’agents 
infectieux

• La physiopathologie des maladies allergiques est donc similaire à celle 
de la réponse anti-infectieuse



Allergie: rupture de tolérance

• Nous sommes tous en contact avec notre environnement

• Nous sommes tous sensibilisés vis à vis des antigènes de 
l’environnement

• Les sujets non allergiques développent une réponse immune 
tolérogène (régulatrice)

• Les sujets allergiques développent une réponse effectrice



Rupture de tolérance

Tolérance
Sensibilisation Allergie

Exposition aux allergènes

Années

ALLERGIE 
Rupture de tolérance aux molécules de l’environnement

• Antigène
• Signal danger
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Maladies allergiques

Venins guêpe
Médicaments
• choc anaphylactique
• œdème de Quincke

Allergènes cutanés
• eczéma contact

• asthme
• rhinite
• conjonctivite
• eczéma
• aliments
• urticaire

• Pneumallergènes
• Trophallergènes

• Injectables
• Contact cutané

Allergènes
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Les Hypersensibilités

1. Définition immunologique

Maladies dues à des effecteurs de l’immunité spécifique (Ac et/ou LT)

– M allergiques

– M autoimmunes

– M inflammatoires chroniques

2. Définition allergologique

HS allergique: immunité spécifique (Ac et/ou LT)

HS non allergique: immunité innée



Terminologie

• Allergie (gell et coombs: immunité adaptative; 
immunité spécifique)

• Type I / hypersensibilité immédiate:IgE

• Type II: IgG

• Type III:CIC

• Type IV / hypersensibilité retardée: lymphocytes T

• Hypersensibilité (immunité innée et adaptative)
• HS allergique = Allergie

• HS non allergique (immunité innée)
(intolérance, pseudo-allergie, anaphylactoide, fausse allergie)

• HS immédiate: MASTOCYTES

• HS retardée: LYMPHOCYTES



Hypersensibilité (HS)

HS Allergique HS Non Allergique

Eczéma allergique de contact
Eczéma atopique extrinsèque

Eczéma irritatif de contact
Eczéma atopique intrinsèque

Eczéma



sévère bénigne



HSI allergique et non allergique

Tests cutanés aux pneumallergènes chez un patient atopique 



Quand on est allergique à tout, on est allergique à rien



Aucune chance d’être allergique à 2 médicaments différents
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Nomenclature 2023 des maladies allergiques et des 
réactions d’hypersensibilité: EAACI.
du classique, du très bon, du surprenant!

https://hub.eaaci.org/education_webinars/nomenclature-of-allergic-diseases-and-
hypersensitivity-reactions-adapted-to-modern-needs-an-eaaci-position-paper/



Jutel M et al. Nomenclature of allergic diseases and hypersensitivity reactions: Adapted to modern needs: An EAACI position paper. Allergy. 2023 Nov;78(11):2851-2874. doi: 
10.1111/all.15889. Epub 2023 Oct 10.



AR, ARC, asthma, 
AD, acute
urticaria/angioed
ema and drug
allergy

ACD, allergic contact dermatitis; AD,atopic dermatitis; ADCC, antibody-dependent cellular cytotoxicity; AERD, aspirin-exacerbated respiratory
diseases; AGEP, acute generalized exanthematous pustulosis; AR, allergic rhinitis; ARC, allergic rhinoconjunctivitis; B, B lymphocytes; BAS, basophil; 
CRS, chronic rhinosinusitis; DRESS, severe drug reaction with eosinophilia and systemic symptoms; EoE, eosinophilic oesophagitis; EOS, eosinophil; 
FPIES, food protein-induced enterocolitis syndrome; IFN-γ, interferon-gamma; Ig (E, G, M), immunoglobulin (type E, G, M); IL, interleukin; ILC1/2/3, 
innate lymphoid cells type 1/2/3; MO, monocyte; Mφ, macrophage; NEU, neutrophils; NK, natural killer cell; NK-T, natural killer T cell; SJS, Stevens-
Johnson syndrome; T1/T2/T3, type 1/2/3 immune response; Tc1/2/17, T cytotoxic lymphocyte type 1/2/17; TEN, toxic epidermal necrolysis; Th, T 
helper lymphocytes; TLSP, thymic stromal lymphopoietin; TNF-α, tumour necrosis factor-alpha.
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HS type I
HS immédiate

Mechanisms of type I
hypersensitivity in AR, ARC,
asthma, AD, acute urticaria/
angioedema, food, venom and
drug allergy.

The allergen is deposited on the epithelial
cells, in the respiratory tract, gut or skin. The
sensitization phase occurs after the first
contact with the allergen, APCs, for example,
DCs, present the antigen to the naïve Th. ILC2
are activated by cytokines released by
epithelial cells (called alarmins), such as IL-25,
IL-33 and TSLP. Upon activation, they produce
large amounts of type 2 cytokines, including
IL-5, IL-9 and IL-13, further supporting the T2-
cell response. Tfh help B cells to maturate and
produce high-affinity sIgE. MC and BAS
possess the highaffinity receptor for the Fc
fragment of sIgE (FcεRI) and are coated with
sIgE, thus concluding the sensitization phase.
The effector phase occurs upon subsequent
exposure to the same allergen. The allergen
crosslinks sIgE bound to MC and BAS,
triggering degranulation. MCs are located in
various tissues throughout the body, while
BAS circulate in the blood. Preformed
mediators inside MC and BAS, like histamine,
induce symptoms upon release into the
microenvironment, like vasodilation, bronchial
muscle contraction and increased mucus
secretion. Eosinophils play a significant role in
the delayed allergic response and the
persistence of inflammation, engaging
mechanisms related to type IVb
hypersensitivity. Therefore, the mutual
interaction between type I and IVb-related
processes is vital to both the sensitization and
the chronic phase. Asthma, AR, ARC and AD
endotypes can show T2-type cytokine
overexpression (IL-4, IL-5 and IL-13) and high
serum sIgE levels. Food/venom/drug allergy
can be induced directly by a trigger with a
potentially life-threatening anaphylactic
reaction. Acute urticaria/angioedema can be
induced by allergens (e.g. foods, medications,
insect bites or stings).

B, B lymphocyte; BAS, basophil; DC, dendritic cell; EOS,
eosinophil; IL, interleukin; ILC2, type 2 innate lymphoid cell; LT,
leukotrienes; MC, mast cell; PG(D2), prostaglandin (D2); sIgE,
allergen-specific immunoglobulin E; Tfh, T follicular helper cell; Th
naïve/2, T helper lymphocyte naïve/type 2; TSLP, thymic stromal
lymphopoietin.



HS type IVa
Inflammation type 1

Mechanisms of type IVa hypersensitivity, including
(A) ACD, chronic phase of hypersensitivity
pneumonitis and celiac disease, (B) but also including
non-T2 endotypes of asthma or AD.

APC presents antigen/hapten to Th1 memory cells, which
acquire their phenotypeupon cytokine exposure, leading to the
activation, proliferation and production of IFN-γ and TNF-α.
These cytokines recruit and activate immune cells, leading to
inflammation and tissue damage. Mφ are producing ROS, Tc and
NK cells release granzymes and perforins. Innate immune cells,
especially ILC1s, amplify the response by producing a large
amount of IFN-γ. Clinical manifestation of type IVa reaction is
typical in ACD, where the triggering hapten is a small molecule
which needs to associate with a host protein (e.g., an epidermal
protein) to become immunogenic in a process called
harmonization. In the intestine, celiac disease is mediated by
gliadin-specific Th1 cells inducing intestinal inflammation upon
the intake of wheat and other cereals. Chronic intestinal
inflammation with damage of villi is associated with the
generation of IgA and IgG antibodies against tissue proteins:
anti-tissue transglutaminase Ab (tTG-IgA), anti-endomysial Ab
(EMA-IgA), anti-deamidated gliadin peptides Ab (DGP-IgA and
DGP-IgG), which turns the disease into a mixed allergic-
autoimmune condition. The chronic phase of hypersensitivity
pneumonitis is directed against airborne allergens that mediate
inflammation in the lung parenchyma, ultimately leading to lung
granuloma formation and scarring (fibrosis) of the lung tissue.
(B) Th2 cells that migrate to the asthmatic bronchi, nasal
mucosa or atopic skin often skew to additionally producing T1
effector cytokines: IFN-γ, TNF-α and Fas-ligand (death signals)
that can induce bronchial epithelial or keratinocyte apoptosis
followed by remodelling. The CD8+ T cells (Tc1), which respond
to viral infections, can contribute to tissue inflammation and
remodelling. Viruses activate Tc1 cells, which produce IFN-γ,
granzyme, etc. and induce airway hyperreactivity.

ACD, allergic contact dermatitis; AD, atopic dermatitis; DC, dendritic cell;
IFN-γ, interferon-gamma; IgA/G, immunoglobulin A/G; IL, interleukin;
ILC1, type 1 innate lymphoid cell; Mφ, macrophage; ROS, reactive
oxygen species; Th naïve/1/2, T helper lymphocyte naïve/1/2 type; Tc,
cytotoxic lymphocyte; TNF-α, tumour necrosis factor-alpha.



HS type IVb
Inflammation type 2
Mechanisms of type IVb hypersensitivity, including AR, AD,
chronic rhinosinusitis with nasal polyposis and asthma (T2
endotype), but also EoE and food allergy.

In Type IVb hypersensitivity reactions, Th2 cells play a central
role, driven by cytokines such as IL-4, IL-13, IL-5, IL-9 and IL-
31. These cytokines stimulate B cells to class switch to IgE (IL-
4 and IL-13) and mediate eosinophilia (IL-5), causing
inflammation and tissue damage. IL-31 mainly produced by
Th2 cells, activates IL-31 receptors on sensory neurons,
which release CGRP and NGF causing neurogenic
inflammation and itch. Th9 cells, which differentiate with IL-
4 and TGF-β, contribute significantly to this response,
enhancing sIgE synthesis and promoting MC growth. The
response is further complicated by the ILC2 cells, MC and
alternatively activated Mφ. ILC2, DC and Th2 cells, activated
by IL-25, IL-33 or TSLP, cooperate, producing cytokines and
affecting epithelial barriers. They facilitate eosinophil and
basophil recruitment and modulate APC function,
contributing to the chronicity of Type IVb reactions. iNK-T
cells contribute to this response by producing IL-4 and IL-13,
which induce alternative activation in Mφ and promote
inflammation. Eosinophils migrate to inflammatory sites,
activate various cytokines and chemokines and release
cytotoxic granules contributing to tissue damage, cell death
and chronic inflammation. At the final stage when IgE
synthesis is triggered, type IVb and I overlap. T2-high asthma
is characterized by eosinophilic airway infiltrates and Th2-
dependent cytokine overexpression (IL-4, IL-5 and IL-13). In
AD, the most common endotype is characterized by high
serum IgE levels and a strong association with other allergic
diseases such as asthma and AR. Both IgE-dependent and
IgE-independent pathways characterize mixed food allergy.
Atopic manifestations arising from IgE-independent factors
include delayed food-allergy-associated atopic dermatitis (6–
48 h post-exposure) caused by the T2 cells (hypersensitivity
type IVb), and eosinophilic gastrointestinal disorders, such as
EoE. The oesophageal epithelium is the source of the IL-1
cytokine family members (IL-33, IL-36) and TSLP, involved in
the balancing of pro- and anti-inflammatory responses.

AD, atopic dermatitis; AR, allergic rhinitis; APC, antigen-presenting cell; B, B lymphocyte; BAS, basophil; CGRP, calcitonin gene-related
peptide; DC, dendritic cell; EOS, eosinophil; EoE, eosinophilic oesophagitis; (s) IgE, (allergen-specific) immunoglobulins class E; ILC2, type
2 innate lymphoid cell; IL, interleukin; (i)NKT, (invariant) natural killer T cells; Mφ, macrophage; MC, mast cell; Mf, macrophage; NGF,
nerve growth factor; ROS, reactive oxygen species; Th0/2/9, T helper lymphocyte naïve/ type 2 or 9; T2, type 2 immune response; Tfh, T
follicular helper cell; TGF-β, tumour necrosis factor beta; Th mem, Th memory cells; TSLP, thymic stromal lymphopoietin.
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Œdème du derme / Vaisseaux
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TYPE I HYPERSENSITIVITY



HSI allergique et non allergique

Tests cutanés aux pneumallergènes chez un patient atopique 



C5a

CD88
TLR

IgE
IgG

FcεRI

CMH Cl. I et II

MASTOCYTE

CD48CD2

[Ca2+]

CIC

T Lymphocyte

TCR

Opiates,
codein

Bacteria
PAMPS

MAST CELL
Receptors and activation

STAT6

MRGPRX2

Substance P, VIP, 
Somatostatine, 

Quinolones, Curares, 
48/80 

EXOCYTOSIS
----------------
HISTAMINE

PREFORMED MEDIATORS
Immédiate Phase

CYTOKINES 
CHEMOKINES

Late Phase

LEUCOTRIENES
PROSTAGLANDINES

Intermédiaire Phase

Œdema, Pruritus Cellular infiltrate

Adaptative immunity
Innate immunity



MASTOCYTES
Récepteurs et 
activation



Two fundamental degranulation pathways in 

mast cells

Gaudenzio et al. J Clin Invest 2016
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Drug-induced urticaria and angioedema

- Allergic (IgE): rares (5%)  and exceptionally
isolated

- Non allergic: frequent (95%) and almost always
benign

 Cousin F, Philips K, Favier B, Bienvenu J, Nicolas JF. Drug-induced urticaria. Eur J Dermatol 2001;11(3):181-7.



First day of treatment
Amoxicilline 1g at 7AM
Urticaria at 11 AM



Third day of treatment
Amoxicilline 1g at 7AM
Urticaria at 7:30 AM



First day of treatment
Amoxicilline 1g at 7AM
Urticaria at 7:30 AM
Dyspnea, Diarhea



More a drug-induced reaction is severe, 
more it has a chance to be allergic
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Hypersensibilité de type II due à des IgG spécifiques
PEMPHIGUS 
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Figure 12-23



Hypersensibilité de type III due à des complexes immuns
VASCULARITES – PURPURA RHUMATOIDE



• Poumon de fermier: poussière de foin moisi: actinomyces

• Maladie des éleveurs de pigeons: poussière de fiente séchée 

• Maladie des manipulateurs de rats: protéines éliminées dans 
l’urine

• Maladie des laveurs de fromages: spores de penicillum casei

• Maladie des fourreurs: protéines de la fourrure de renard

• Maladie des écorceurs d’érable: spores de cryptostroma

HS de type III aux antigènes inhalés

Alvéolites allergiques
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Skin tests represent 
experimental models of 
allergic type IV DTH 
reactions

Hypersensibilité de type IV (HS retardée) due à des LT1

ECZEMA DE CONTACT Type 1



Hypersensibilité de type IV (HS retardée) due à des LT1

EXANTHEMES MEDICAMENTEUX
Type 1



Hypersensibilité de type IV (HS retardée) due à des LT2

DERMATITE ATOPIQUE Type 2



 Physiopathologie: hypersensibilité retardée médiée par des LT 
spécifiques du médicament

 Incidence inconnue

 Délai : quelques heures à 21 jours

 Clinique:

 Altération de l’état général, fièvre, 

 Eruption pustuleuse des plis sur un fond érythémateux puis 
extension.

 Biologie: 

 Hyperleucocytose à PNN ou PNE, 

 Hypocalcémie

 Atteinte viscérale: foie, rein

 Histologie: pustules intraépidermiques ou sous cornées 

 Médicaments : pénicillines, macrolides, carbamazépine, 
inhibiteurs calciques, terbinafine

 Guérison rapide (7 jours)

 Mortalité: 5%

Hypersensibilité de type IV (HS retardée) due à des LT 17
PEAG pustulose exanthématique aigue généralisée Type 3 / 

17



Hypersensibilité de type IV (HS retardée) due à des LT 17
PSORIASIS Type 3 / 

17
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Syndrome de 

Stevens- Johnson

(SJS) 

Syndrome de Lyell 

ou nécrolyse épidermique toxique 

(TEN)

Une maladie unique 

avec des degrés divers de sévérité

 Physiopathologie: apoptose kératinocytaire médiée par les LT

 Incidence: 1 à 3 cas/million/an.

 Délai : 1 à 21  jours

 Clinique: 

 Altération de l’état général, fièvre

 Erosions muqueuses (>2 sites) 

 Décollements cutanés superficiels (S. de Nikolski +)

 Biologie: lymphopénie fréquente

 Atteinte viscérale: rénale, pulmonaire, digestive, foie

 Histologie: nécrolyse épidermique totale

 Médicaments: allopurinol+++, lamotrigine, carbamazépine, 
sulfamethoxazole, AINS (oxicams), nevirapine,…

 Mortalité: 30-35% (estimée par le SCORTEN)

Hypersensibilité de type IV (HS retardée) due à des LT cytotoxiques
Nécrolyse épidermique toxique – Sd de Stevens-Johnson – Sd de Lyell

Type 1
Tc1
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