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20 years ago: The Th1l/Th2 Paradigm
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Th2 paradigm: validation in animal models

Models of asthma Molecular genetics

* IL-4 necessary to the IgE-dependent reaction
Brusselle, Clin Exp Allergy 1994
* |IL-5 necessary to pulmonary eosinophilia
Foster, J Exp Med 1996
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Th2 paradigm validation in humans:
comparison with controls

- Bronchial, nasal and skin biopsies

- Broncho-alveolar lavages, blood

- In situ hybridization

- Immunohistochemistry
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Th2 paradigm validation in humans:
comparison with controls

Th2 deviation in :

- Atopy
Tang, Lancet 1994

- Asthma

Robinson, N Engl J Med 1992

- Atopic dermatitis
Hamid, J Clin Invest 1994

- Allergic rhinitis
Varney, J Clin Invest
1993
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. IgE
e Acute
symptoms
AN
— Chronic
symptoms

In keeping with the hygiene hypothesis

.

Demonstrated only in patients compared to controls

Incomplete picture of asthma immunopathology
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m Natural history of atopy
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Limitations of the Th2 paradigm

e Failure of anti-Th2 treatments

Leckie, Lancet 2000

» Bronchial hyperreactivity dissociated from eosinophilia

Mathur, Am J Respir Crit Care Med 1999
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BHR Is dissociated from eosinophilia
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BHR Is dissociated from eosinophilia
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Associated Thl activation in atopic diseases
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CD3+ IFN-y + cells (%)

IFN-y In atopic diseases

Atopic dermatitis

Rhinitis
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Koscher, Allergy 2006, 61: 35-42

P =0.003

==

_0.6
05
0.4
:0.3
0.2

0.1

Co Al

Co Al

(%) sll#o +g 111 +£AD

C

_\
'

{

ﬂ
-

(

D3+ IFN-y + cells (%)

D3+ IL13 + cells (%)

14

A%}

1.8 1

-

1.6 1
1.4 1

121

0.8 1
0.6 1
0.4 1
0.2 1

avenir

P =0.002

=

P =0.0003

L

L

T

[~ =

i e

V1 V2 V3 V4

= Inserm =~ [
in,
L niviRsITAE oF NaNTes  UNIVERSITE DE NANTES

llllll

nnnnnn

| LL/SUIELD)

us|od

5)UNO




LA

e e IFN-y In atopic diseases
« Asthma
Atopy Asthma
IL-4 in culture 112.683 + 74.62 220.496 £77.81
supernatants (p = 0.006) (p = 0.136)
IFN- y in culture - 6908.257 + 4313  16574.257 +4110.222
supernatants (p =0.178) (p = 0.003)
IFN- y producing T - 0.166 £ 0.0575 0.163 £0.0543
cells (p = 0.005) (p = 0.004)
IFN- y producing -0.0451 £0.1 0.293+£0.1
CD8+ T cells (p =0.672) (p = 0.005)
Magnan, Am J Respir Crit Care Med 2000 AvEnit === Inserm ;L [_
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A

1 = Eosinophile 2 = Macrophage
3 = Neutrophile 4 = Lymphocyte

Magnan, in Aubier, Pneumologie, sous presse
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% of cytokine-producing cells

T cell cytokines in induced sputum
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Cells
Lymphocytes
Eosinophils
Neutrophils
macrophages

After non specific stimulation :

— More IFN-y + T cells
— More IL-13 + T cells

Boniface, Clin Exp Allergy 2003

Asthma

Controls (n =19)

1.02 (0.72 — 2.49)
25(1-7)
0 (0 - 0)
42.5 (28 — 68)
54 (31 — 64)

IFN-v-producing T cells ( %)

Asthma (n = 13)

1.29 (0.66 — 1.98)
2 (1-3)
0 (0 -10.75)
36 (24.7 — 83.5)
25 (9.5 — 68.75)
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Allergic response

Triggering
factor
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New concept: Treg cell deficiency
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ﬁﬂ Two types of regulatory T cells
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Natural CD4+CD25+ T cells

—_— Foxp3 transcription factor

Adaptive

Trl cells IL-10
I Foxp3?

Th3 cells TGF-[3
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* Treg cell deficiency in grass pollen and birch pollen +
HDM allergic patients

Ling, Lancet 2004
Akdis, J Exp Med 2004

* Treg cell function recovery in milk allergy recovery
Karlsson, J Exp Med 2004

* Treg cells increase during ITS (pollen, HDM, venom)
Jutel, Eur J Immunol 2003, Francis, JACI 2003
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A Mon-atopic
|:| Allergen-induced proliferation
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ﬁﬂ/ Allergen specific iImmunotherapy
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According to the severity of allergy
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m According to SIT adverse effects
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No anaphylaxis during SIT
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According to SIT adverse effects

No anaphylaxis during SIT
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T cell activation in allergy

1

Normal

Atopic

Allergic

Ekacerbation

|s deficient tolerance the true
paradigm for atopic diseases ?

Magnan A, Humbert M. Clin Exp Allergy 2005, 35: 1507-10
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Induced sputum

Blood
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T cell activation during asthma exacerbations
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T cell activation during asthma exacerbations
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T cell activation during asthma exacerbations
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Decrease of Treg cells during exacerbations
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T cell activation during asthma exacerbations
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CD8+ CX3CR1+

CX3CR1

CD8+ cells In exacerbations
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CD8+ cells in exacerbations
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annual change in
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CD8+ cells in atopic dermatitis
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ﬁﬂ& Natural history of atopy
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Constitutive Th1l/Treg imbalance in asthma
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Constitutive Th1l/Treg imbalance in asthma
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Inducible Th2/Treg imbalance in allergy
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Inducible Th2/Treg imbalance in allergy
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Allergen presentation

TLR Cytokines
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Inducible Th2/Treg imbalance in allergy
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T cell activation in allergy
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Normal topic Allergi Exacerbation

|s deficieyt tolerance the true
paradigm fo? atopic diseases ?

Magnan A, Humbert M. Clin Exp Allergy 2005, 35: 1507-10
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T cell activation in allergy
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Allergen stimulation
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Th2 activation Th1l activation

Asthma

Treg deficiency Treg deficiency

Th2 activation in intrinsic asthma: unknown trigger
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e Investigations in humans are necessary = clinical research
and basic research (translational)

« Dynamic approach pivotal:
- SIT
- Cypress (seasonal) allergy

- Cohort studies :
- Induced sputum (ISEA)
- Identification of relevant subgroups of patients

 Deficient Treg cell activation : cellular therapy ?

« Small T cell populations (NKT, Thl7, yd...): future targets ?
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