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Le Monde, 03/04/2019 – étude Formindep sur la prévention des COI dans les 32 CHU



PSORIASIS VITILIGO

Bilateral symmetric lesions in certain 
anatomic regions of the body

The cellular and molecular mechanisms that
orchestrate the patterned activities of immune cells in 
the skin of patients remain elusive.



Science. 1985 Nov 8;230(4726):669-72. 

Fig. 3.Epidermal outgrowth at day 9 

from PP, PN (harvested from five 

psoriatic patients), or NN (harvested

from five normal volunteers) biopsies 

on dermalequivalents made up with

FPP or FNN strains. One strain of FPP 

and one of FNN were used.

« we propose that a primary defect of psoriatic skin may reside in the dermal fibroblasts »
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Vitiligo  
CD8+ T cell infiltrating plays a direct role in melanocyte
disappearance.
 infiltrated CD8+T cells concentrated at the junction area 
between the lesion and the perilesion sugesting local recruitment

Previous studies showed that IFNγ signalling is important for the progression of vitiligo in mouse models

sc-RNAseq, GeneOntology, pSTAT, Models of vitiligo, skin engraftment, adoptive T-cell
transfer, lineage tracing experiments, cell specific IFN KO strategy , …

 Vitiligo requires
- IFNγ-responsive fibroblasts
- that mediate local aggregation of autoreactive CD8+ T cells
- in a paracrine manner
- through the CXCL9/CXCL10–CXCR3 axis.

• Among IFNγ-responsive cell types in the skin of patients with vitiligo, dermal
fibroblasts accounted for around 80% of the pSTAT1+ cells in patient skin

• IFNγ-responsive skin stromal cells are required to drive auto-reactive CD8+ T 
cell-mediated vitiligo in a paracrine manner. 

• Only PdgfraCreER;Ifngr1fl/fl mice did not develop vitiligo
• ….

Xu Z, ET AL. Anatomically distinct fibroblast subsets determine skin autoimmune patterns. Nature. 2022 Jan;601(7891):118-124. 
CXCL8 CXCL9
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2022 - What it takes to demonstrate and convince Nature editor  



fibroblasts from different anatomic skin regions are intrinsically different (HOX genes). 
Whether they are different in regulating the activity of cutaneous immune cells is unknown. 

Xu Z, ET AL. Anatomically distinct fibroblast subsets determine skin autoimmune patterns. Nature. 2022 Jan;601(7891):118-124. 

Most susceptible to vitiligo : back of the hand, chest, back, 
Least susceptible to vitiligo : palm and arm 
All Fibroblast similar levels of IFNg signaling pathway genes BUT multiple IFNγ-
induced chemokine genes (CXCL9, CXCL10) significantly upregulated in 
fibroblasts isolated from anatomic regions with a higher incidence of vitiligo

frequencies of vitiligo lesions at different anatomic regions of 2,265 patients, RNA-seq
analysis of in vitro IFNγ-treated primary human dermal fibroblasts isolated from these 
eight anatomic regions.

 Regional fibroblasts differ in IFNγ response and % of vitiligo 
incidence positively correlated with the intrinsic IFNγ response of 
dermal fibroblasts at different anatomic regions 

melanoma–Treg-induced mouse model of vitiligo (dorsal and ventral skin hair back most 
susceptible to vitiligo, and paw the least), fibroblast mosaic KO experiments

Correlation analysis of fibroblasts IFNγ
response enrichment score versus
vitiligo incidence frequency

functional relevance of this correlation ?

- Cxcl9 and Cxcl10 higher expression in dorsal and ventral fibroblasts compared to paw
- medium from IFNγ-treated dorsal skin  induced more CD8+ migration than from paw
- in a field with uneven fibroblast responses to IFNγ, CD8+ T cells preferentially 
aggregate towards a region with fibroblasts capable of stronger IFNγ responses, hence 
generating a patterned loss of melanocytes.

Representative whole-mount and density plot images and correlation analysis
of the number of T cells versus the percentage of infected fibroblasts in the in vivo
mosaic fibroblast knockdown experiment

CD8+ T cells preferentially aggregate toward a region with fibroblasts capable 
of stronger IFNγ responses, generating a patterned loss of melanocytes. 
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Feedforward system between mobile CD8+ T cells and immobile fibroblasts
- progressive aggregation of CD8+ T cells in areas with IFNγ-responsive fibroblasts
- Sharp decline of CD8+ T cells in areas with IFNγ-resistant fibroblasts.
 prioritize allocation of collective cytotoxicity and elimination of target cells

Resistant Fibro

The immune cell activity regulated by regional fibroblasts 
could provide a general paradigm through which the 
progression and regional pattern of skin autoimmune 
diseases are regulated.”

Psoriasis ? 

Vitiligo - Regional distinct fibroblasts determine the 
autoimmune pattern of depigmentation in the skin.

“Many other autoimmune skin diseases exhibit regional 
preference with symmetric distributions”



He H, …, Guttman-Yassky E. Single-cell transcriptome analysis of human skin identifies novel fibroblast subpopulation and enrichment of immune subsets in atopic dermatitis. J Allergy Clin Immunol. 2020 Jun;145(6):1615-1628. doi: 

Fibroblasts demonstrated a novel COL6A5+COL18A1+

subpopulation that was unique to lesional AD and 
expressed CCL2 and CCL19 cytokines. 

single-cell RNA sequencing on skin biopsy specimens from 5 patients with AD (4 lesional samples and 5 nonlesional samples) and 7 healthy control subjects

A corresponding LAMP3+ dendritic cell (DC) 
population that expressed the CCL19 receptor 
CCR7 was also unique to AD lesions
 potential role for fibroblast signaling to 
immune cells. 

single-cell RNA 
sequencing on 
skin biopsy - AD



PSORIASIS DA

Obese patients have more severe disease 
and exhibit resistance to therapies that are 
effective in lean patients

The mechanisms underlying these observations
remain unclear



Dermatite Atopique
Obesity exacerbates multiple mouse models of atopic disease

vitamin D
analogue

Total cytokine-competent CD4+ T cell 
from whole ear, on day 11

Un modèle 

Obesity alters the TH-response in AD .. to include substantial TH17 inflammation in addition to canonical TH2 
inflammation found in lean mice

scRNA-Seq to profile T cells from inflamed skin- Transcriptional trajectories study: 
differences in the degree of TH17 differentiation between lean and obese mice

LM: TH17 in ‘early’ position (expressing TH17 lineage-defining transcription factor Rorc, but not effector 
cytokines Il17a, Il17f or Il22, or Il23r). 

OM: TH17 in  ‘late’ position (expressing both Rorc AND effectors Il17a, Il17f or Il22, or Il23r)  egress of 
lymphocytes from secondary lymphoid organs

Anti-IL-4/IL-13 TH2 blockade exacerbates non-TH2 inflammation in the obese animals and worsens disease

Pustules

lesional CD4+ T cells
LM :   IFNg+, IL13+ &  IL17A/F+ CD4
OM :  IFNg+, &  IL17A/F+ CD4

Worsen



Hypothesis : 
Obesity downregulate a transcription factor (TF) that protects the dominance of the TH2 response
PPARγ :  
- TF of the nuclear hormone receptor family (sensitive to systemic changes in physiologic and metabolic state)

- highly and differentially expressed in TH2 cells vs. TH1 and TH17 cells; Important for regulating transcriptional networks in TH2 cells

Mice with T cell-specific PPARγ deficiency largely phenocopy obese PPARγ-sufficient mice upon experimental AD challenge

…

Expression of PPARγ-regulated genes is decreased in TH2 
cells and naive-like T cells from obese mice.

PPARγ is a focusing factor crucial to the in vivo TH2 response, serving to maintain
TH2 responses against competing TH programs during an inflammatory challenge

The maintenance of TH2 responses by PPARγ seems to prevent the amplification 
of a more pathological TH17-type inflammation

Single-cell RNA sequencing coupled with genome-
wide binding analyses



Thiazolidinediones are PPARγ agonists used as insulin-sensitizing medications to manage type 2 diabetes
► Treatment OM (control) and PPARγ-TKO mice with rosiglitazone or DMSO and challenge OM with AD.

Rosiglitazone in OM vs PPARγ-TKO mice

- ↓ AD severity and leukocytes infiltration 1

- Collapse lesional CD4+ T cell compartment to the TH2 cluster 2

- Strongly reduced the TH17 population 2

- Increase activity of PPARγ-regulated genes in TH2 and TH173

1 2

3

- restore the efficacy of anti-IL-4/IL-13 treatment

Obesity exacerbates atopic disease by exaggerating pathological
TH17 responses

- OM develop more severe disease associated with immunological
‘misfiring’ converting anti-IL-4/13 therapy to an anti-therapy

- PPARγ agonist can help to enforce an ‘on-target’ immunological
response and restore efficacy



Évaluation de l’adhésion et de l’observance 
thérapeutique dans la prise en charge du 

psoriasis

Investigateur principal : Dr Jean-Michel Amici

Comité scientifique : Dr Sandra Ly, Dr Antoine Fauconneau, Dr Mélanie Chamaillard, 

Dr Elise Kostrzewa, Dr Jérôme Marie, Dr Thomas Barnetche, Pr Julien Seneschal, Pr Marie Beylot-Barry.

Dermatologues membres de Derm to Derm, réseau d’échanges professionnel de la prise en charge du 
psoriasis et à tous les dermatologues exerçant sur le territoire national

Analyse statistique :Thomas Barnetche , Chef de projet, Service de Rhumatologie / FHU ACRONIM / 
Centre de Références Maladies Auto-Immunes Systémiques Rares, CHU Bordeaux Pellegrin.

Attaché de Recherche Clinique (ARC) coordonnateur : Christine Alfaro

Direction technique digitale : Laurent Elgard



Étude prospective exploratoire en vie réelle non 
interventionnelle

• Objectif principal :

- Mesurer l’observance déclarée par le patient au cours du temps à 3, 6 et 9 mois après initiation ou
modification d’un traitement pour son psoriasis.

• Critère de jugement principal :

- L’observance sera évaluée par le score de Girerd à 3, 6 et 9 mois renseigné par les patients,
automatiquement sollicités par email ou SMS

• Objectifs secondaires :

- Évaluer l’adhésion thérapeutique du patient à l’issue de la première consultation par l’utilisation du
questionnaire de satisfaction d’adhésion thérapeutique (AdT).

- Rechercher des associations entre des facteurs cliniques (liés à la maladie, aux traitements et aux
comorbidités) et socio-démographiques, et une bonne observance au traitement du psoriasis.

- Rechercher des associations entre des facteurs cliniques et socio-démographiques , et une bonne
adhésion au traitement du psoriasis.



Matériel et méthodes

• Inclusion consécutivement pendant 3 mois tous les patients atteints de psoriasis consultant pour
débuter ou modifier un traitement

• Les investigateurs n’auront pas connaissance des données d’observance et d’adhésion renseignées par
les patients en dehors de leur consultation.

• Après remise de la fiche d’information et recueil et signature du consentement pour participer à l’étude,
le questionnaire d’adhésion AdT (inclusion) est adressé dans les 48 heures par voie électronique ou
SMS à chaque patient selon le choix de celui-ci et un questionnaire d’observance de Girerd est rempli
par chaque patient à 3, 6 et 9 mois.

• Au niveau statistique il est prévu d’inclure un nombre minimal de 650 patients et les analyses seront
réalisées avec le logiciel STATA (versions 13).

• La société ClinInfo a été sélectionnée pour la réalisation de la plateforme numérique qui met  à 
disposition les questionnaires en ligne, et permet de notifier aux patients le moment où ils sont invités à 
y répondre (email, sms).

https://drive.google.com/file/d/1K-K2hbSGIKRmlzwfzrCyzmK5ntwPd9qh/view?usp=sharing


Conclusion 

• Financée par soutien institutionnel et Appel d’offre libéral de la SFD

• Nécessité de 650 inclusions

• Besoin d’une forte participation

Merci et pour en savoir plus
jmamici@gmail.com


