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Stratum Corneum normal: protection 

vis-à-vis des 
chimiques polluant et irritant, des 
allergènes et des microorganismes

Stratum Corneum altéré

ECZEMAS – Impairment of epidermal barrier
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1. Immunology definition – Gell & Coombs

Hypersensitivity reactions = inappropriate and damaging immune response to an antigen 
caused by adaptive immunity (Igs and/or T cells)

- Allergic diseases 

- Autoimmune diseases 

2. Allergy définition 

Hypersensitivity reactions = inappropriate and damaging immune response to a molecule 
caused by both innate and/or adaptive immunity

- Allergic HS

- Non allergic HS

Hypersensitivity reactions
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Hypersensibilité (HS)

HS adaptative 

Allergique

HS innée

Non Allergique
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Type 1 Type 2 Cytotoxic

IL-17, IL-22
Type 17/3

Antibody T cells

Maladies 
autoimmunes
et allergiques

Anaphylaxie
Rhinite allergique
Asthme (crise)

Réaction transf.
Anémie hémol.
Thyroidite
Myasthénie

Maladie sérique
Lupus 
érythémateux

IDR tuberculine
Rejet de greffe 
Polyarthrite
Diabète

Asthme chron.
Rhinite chron.

Rejet de greffe
Diabète
SEP

Polyarthrite
Sclérose en 
plaque
Mal. de Crohn

Dermatoses 
autoimmunes
et allergiques

Urticaire contact Pemphigus
Pemphigoide
Urticaire chroni.

Vascularites Psoriasis Dermatite 
atopique

Vitiligo
Pelade
Eczéma contact

Psoriasis

Allergies 
médicaments

Choc anaphylactique Cytopénies medic. Vascularites 
immuno-allerg.

Exanthème médic. DRESS Lyell
Stevens-Johnson

Pustulose
exanthématique 
aigue généralisée

Hypersensibilités
Classification de 
Gell & Coombs
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HSI allergique et non allergique

Tests cutanés aux pneumallergènes chez un patient atopique 
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Œdème, Prurit Infiltrat cellulaire
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Type 1 Type 2 Cytotoxic

IL-17, IL-22
Type 17

Antibody T cells

Maladies 
autoimmunes
et allergiques

Anaphylaxie
Rhinite allergique
Asthme (crise)

Réaction transf.
Anémie hémol.
Thyroidite
Myasthénie

Maladie sérique
Lupus 
érythémateux

IDR tuberculine
Rejet de greffe 
Polyarthrite
Diabète

Asthme chron.
Rhinite chron.

Rejet de greffe
Diabète
SEP

Polyarthrite
Sclérose en 
plaque
Mal. de Crohn

Dermatoses 
autoimmunes
et allergiques

Urticaire contact Pemphigus
Pemphigoide
Urticaire chroni.

Vascularites Psoriasis Dermatite 
atopique

Vitiligo
Pelade
Eczéma contact

Psoriasis

Allergies 
médicaments

Choc anaphylactique Cytopénies medic. Vascularites 
immuno-allerg.

Exanthème médic. DRESS Lyell
Stevens-Johnson

Pustulose
exanthématique 
aigue généralisée

Hypersensibilités
Classification de 
Gell & Coombs
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Inflammation type 1, type 2, type 17
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Annunziato F, Romagnani C, Romagnani S. The 3 major types of innate and adaptive cell-mediated effector immunity. J Allergy Clin 
Immunol. 2015 Mar;135(3):626-35.

The 3 major types of innate and adaptative cell-mediated 
immunity
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The 3 major types of innate and adaptative cell-mediated
immunity

Annunziato F, Romagnani C, Romagnani S. The 3 major types of innate and adaptive cell-mediated effector immunity. J Allergy Clin 
Immunol. 2015 Mar;135(3):626-35.
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Type IV hypersensitivity - Type 1

Eczéma allergique de contact
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Type IV hypersensitivity - Type 1

Exanthème maculo-papuleux
Toxidermie erythémateuseAllergologie 2022 AURA Aller2A



0% 30% 100%10%

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)

Type IV hypersensitivity - Type 1 cytotoxic
Nécrolyse épidermique toxique – Sd de Stevens-Johnson – Sd de Lyell
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Type IV hypersensitivity - Type 2
DERMATITE ATOPIQUE Type 2
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Type 17Type IV hypersensitivity - Type 3
Psoriasis
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CD8+ T cell-deficient mice
-MHC class I-/- (C57BL/6)
-anti-CD8 mAb treatment

CD4+ T cell-deficient mice
-MHC class II-/- (C57BL/6)
-anti-CD4 mAb treatment

• CD8+ T cells are effector cells
• CD4+ T cells comprise regulatory T cells

Strong H

Sensitization
(Day 0)

D1-D10

Skin inflammation 
(ear swelling, histology, PCR,FACS)

Challenge
(Day 5)

5 days

Specific immune responses
(LN, Facs, PCR, functional assays)

Haptens (DNFB, fragrances, drugs)
Proteins (house dust mite –Der f)

Weak haptens
• Fragrances
• Dyes

MHC class II%
Wild type

Vocanson M et al.Allergy, 2009 / Rozieres A et al, Allergy 2010/Unpublished darta

EFFECTOR and REGULATORY MECHANISMS IN ACD 
BOUR et al., Eur J Immunol, 1995
KRASTEVA et al., J Immunol, 1998
KEHREN et al., J Exp Med, 1999
AKIBA et al., J Immunol, 2002
SAINT-MEZARD et al. J Immunol, 2003
VOCANSON et al. J Invest Dermatol, 2006
BONNEVILLE et al. J Invest Dermatol, 2007
HENNINO et al J Immunol, 2007
ROZIERES et al, Allergy, 2009
VOCANSON et al, J Allergy Clin Immunol, 2010
HENNINO et al. J Allergy Clin Immunol, 2011
ROUZAIRE  et al. Eur J Immunol, 2012
GOUBIER et al. J Invest Dermatol, 2013
ACHACHI et al. J Invest Dermatol, 2015
CORTIAL et al. Nanomedicine, 2015

Very weak haptens
• DRUGS

MHC class II%
Wild type

Vocanson M et al.Allergy, 2009  / Rozieres A et al, Allergy 2010/ Goubier A et al JID 2012
Unpublished data

CD4+ T cell-depleted MHC class II%
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Fragrance allergens (HCA, EUG, HDCL) 3 sensitizations

Sensitization Ear swelling

5 days

24-96 h

Challenge

0

50

100

150

200

Œ
d

èm
e 

d
e 

l’o
re

ill
e 

(
m

)

Weak hapten
C57BL/6
Tolerant mice

0 2 4 6 8 10

Weak hapten
Anti-CD4 mAb depleted C57BL/6
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CD4+ T cells prevent ACD 
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Vocanson et al., J Invest Dermatol 2008 & 2009; J Allergy Clinical Immunol 2010 & 2011
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PACS : Primary Allergic Contact Sensitivity
Model to study the relationship between dose, sensitization and elicitation of eczema

DNFB 

D0 once only on naive ear

Ear inflammation

HOURS 1 to 24

irritation allergy

D1

D6

D14

Ear inflammation

DAYS  1 to 10

Classical
CHS

PACS
Saint-Mezard P et al.
Afferent and efferent
phases of allergic contact
dermatitis (ACD) can be
induced after a single skin
contact with haptens:
evidence using a mouse
model of primary ACD.
J Invest Dermatol. 2003
Apr;120(4):641-7.

Bonneville M et al. Skin
Contact Irritation Conditions
the Development and
Severity of Allergic Contact
Dermatitis.
J Invest Dermatol. 2007,
127:1430-7.
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Skin irritation conditions the severity of ACD
Primary Allergic Contact Dermatitis

Bonneville M et coll, JInvestDermatol, 2007Saint-Mezard P et coll, JInvestDermatol, 2003

DNFB 

D0 once only on naive ear

Ear inflammation

HOURS 1 to 24

Ear inflammation

DAYS  1 to 10
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