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Relations d’intérêts
 Type d’aides et champs

 Pr. Ch. Pison, déplacements et inscriptions congrès via honoraires FMC, expertises

CHUGA, contrat unique pour recherche clinique DRCI

 Laboratoires, Dispositifs médicaux, Soins à domicile 
Actélion

Astra Zeneca

Bayer

Boehringer Ingelheim

GlaxoSmithKline

Novartis

ALK

 PneumRx, PulmonX, Nuvaira

AGIRàDom, SOS Oxygène
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© Global Initiative for Asthma

Asthma is a heterogeneous disease, usually characterized by 

chronic airway inflammation. 

It is defined by the history of respiratory symptoms such as 

wheeze, shortness of breath, chest tightness and cough that vary 

over time and in intensity, together with variable expiratory airflow 

limitation.

Definition of asthma

GINA 2016



© Global Initiative for Asthma
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Asthme en France et dans le Monde
 6 millions patients, 5 à 7% adultes, 10% enfants

50% à 85% non contrôlés avec ACT ≤ 20 et/ou ACQ >1,5

 1,5 milliards € / an

 358 millions d’asthmatiques Monde

0,4 millions décès annuels, - 59% entre 1990-2015

- 43% DALYs entre 1990-2015



Erreurs diagnostiques
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© Global Initiative for Asthma

GINA assessment of asthma control

A. Symptom control

In the past 4 weeks, has the patient had:
Well-

controlled

Partly 

controlled

Uncontrolled

• Daytime asthma symptoms more

than twice a week? Yes No

None of 

these

1-2 of 

these

3-4 of 

these

• Any night waking due to asthma? Yes No

• Reliever needed for symptoms* 

more than twice a week? Yes No

• Any activity limitation due to asthma? Yes No

B. Risk factors for poor asthma outcomes

• Assess risk factors at diagnosis and periodically

• Measure FEV1 at start of treatment, after 3 to 6 months of treatment to record the patient’s 

personal best, then periodically for ongoing risk assessment

ASSESS PATIENT’S RISKS FOR:

• Exacerbations

• Fixed airflow limitation

• Medication side-effects

GINA 2017 Box 2-2B (1/4)

Level of asthma symptom control



ACT

11





Traitement de l’asthme (GINA 2019) 



 Echantillon Généraliste de Bénéficiaires, SNIIRAM 1/97ème SS, représentatif de 

90% des assurés en France

 18-40 ans, au moins un dispensation par an de CI, ou CI et BLDA, ou Association 

fixe

Belhassen et al. Changes in asthma drug use in France between 2006 and 2016: a claims data study, JACI in Practice, 2019, in revision

Assurés français de la Sécurité Sociale, 2006-2016

Pharmaco-épidémiologie des cures courtes de CO



Asthme sévère

• Définition ATS/ERS 2014

 Asthme nécessitant un traitement par corticostéroïdes inhalés à 

dose élevée et un B2 LDA ± un autre traitement de l’asthme (LAMA 

ou anti-leucotriènes ou théophylline)

 et/ou corticostéroïdes per os 

 sur les 12 mois précédents

pour obtenir le contrôle des symptômes

et/ou qui s’aggrave en cas de réduction de ce traitement

et/ou qui demeure non contrôlé malgré ce traitement

=> Paliers 4-5 du GINA 



Biothérapies dans l’asthme sévère

New Anti-Eosinophil Drugs for Asthma and COPD - Elisabeth H. Bel, Anneke ten Brinke – CHEST dec. 2017 
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Epidémiologie asthme sévère, France
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Epidémiologie asthme sévère, 

Auvergne Rhône Alpes



F-CRIN

Has been established as part of the

"Future Investments Program”
(PIA/Programme des Investissements d’Avenir)

The missions entrusted to F-CRIN:

• To promote French clinical research in Europe and abroad

• To support major French-coordinated multicentre clinical trials

• To promote innovative early studies of proof-of-concept type

Strengthen the competitiveness of clinical research in France in clinical trials
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French Clinical Research Infrastructure Network



THE LABEL F-CRIN
French Clinical Research Infrastructure Network

Accreditation of support-structures to the french clinical research

Robust and quality selection process

• by an international scientific commitee

• On the basis of scientific and operational criteria of excellence

Public

Hospitals

University and others 

academic structures
Clinical Investigation

Centres (CIC)
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F-CRIN
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18 labeled and distributed components:

12 clinical investigation networks,

3 networks of expertise and methodology,

2 service platforms,

the national coordination

French Clinical Research Infrastructure Network



CRISALIS/ F-CRIN, AN EMERGING NETWORK

National network dedicated to clinical research in severe asthma

Its creation is based on pre-existing clinical research collaborations between 12 

teaching hospitals specialized in severe asthma

An initiative co-coordinated by Pr Didier (University Hospital of Toulouse) and Pr Magnan

(University Hospital of Nantes)

National coverage

January 1st, 2018 : Label "Network of Excellence“ by F-CRIN
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OUR OBJECTIVES

 Federate means and skills for:

The design and implementation of research projects

The design and provision of a common register "Severe Asthma“

 Strengthen the participation of French centers in national and 

international research, academic and industrial : being the single point 

of entry and exit for research for sponsors, practitioners, health 

authorities

 Boost recruitment in Trials

 Make French research in severe asthma visible internationally through 

a strategy and a dynamic of training, scientific events and publications

 Homogenize routine care practices:

Share and Disseminate Standard Operating Procedures

S
ci

e
n
tif

ic
 A

d
vi

so
ry

B
o
a
rd

M
e
e
tin

g
 -

S
e
p
te

m
b
e
r
3
0
, 2

0
1
9
 -

M
a
d
rid



NETWORK GOVERNANCE AND INTERACTIONS

Steering Commitee
Pilot and copilot of each WG and TF

+ Center referent

Scientific Advisory Board

International experts (selected by

Pilot /copilot of each WG and TF)

5 Working Groups

Clinical Investigation Centres and HealthCare Centres

Executive office
Coordonnators + Clinical Project Manager + referent volunteer member for 

communication and training

5 Task Forces

Scientific Societies, Associations of patients
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Task 5Task 2 Task 3Task 1 

1
Task 4

• Allergy, environment and drug intoleranceWG 1

• Obesity and comorbidities (OSA, heart failure ...)WG 2

• Abnormalities and dysfunction of small airways
(bronchial remodeling, smooth muscle …)

WG 3

• Respiratory function (dyspnea, QOL, disability 
(psycho-social aspects))

WG 4

• Biomarkers and new targeted therapiesWG 5

5 WORKING GROUPS & 5 TASK FORCES
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3 Projects Starting soon - Submission to CA

• BOA (PHRC 2018): Intragastric Balloon in Obese patients with Asthma (L.Guillemimault)

• SHORTEN (PHRC 2018): Impact of discontinuation of omalizumab after 3 years of treatment in well-controlled severe 

allergic asthma: multicenter randomized controlled trial (C.Taille)

• BENRAPRED (PHRC 2019 + AZ): Predictive markers of benralizumab therapeutic response (A.Magnan)

2 Projects created – funded in 2019

• ASFAC (AZ): Asthma deaths in France, A Comprehensive study (L.Guillemimault)

• SECOND SOUFFLE (AZ): National survey on healthcare circuit and quality of life in patients with severe asthma

(A.Didier)

• PREDICTUMAB (IMI): PREDICTive factors and magnitude of response to OmalizuMAB and MepolizuMAB in allergic 

and eosinophilic severe asthma: a multicenter Pragmatic trial in Belgium and France (G.Devouassoux, A.Bourdin)

1 Project and 2 Cohorts in progress

(C. Taille, G. Garcia, P. Berger)

• ASTHMIRINE (PHRC): Aspirin in patients with Asthma & polyposis

• COBRA, RAMSES (cohort and register)

1 Project developping tool for investigators

• EligibiliTEST : Investigative tool for recruitment of severe asthmatics to clinical trials (P.Chanez, L.Pahus)

MULTICENTRIC PROJECTS & COHORT
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CRISALIS AU CHUGA - UGA

 Cliniciens

 Christophe Pison, Christel Saint Raymond, Hubert Gheerbrant, Bruno Degano

 Isabelle Pin, Eglantine Hullo, Cathy Llerena

 Ressources

 CEI, Anne Cluzeau

 Education Thérapeutique Patient, Catherine Llerena, Christel Saint 

Raymond, Hélène Pluchart, Anne Cluzeau, Pierrick Bedouch

 Coordonnatrice d’Etudes Cliniques, ARC, Marie Jondot, Julie France

 Chercheurs épidémiologistes et pharmaco-épidémiologistes 

groupe Inserm Rémy Slama, Valérie Siroux, I. Pin, S. Chanoine, J. Lepeulle

Institute for Advanced Biosciences, Inserm U1209

EGEA, E3N, Sapaldia, ECRHS, Escape
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Respiratory epidemiology
Valérie Siroux, PhD, CRCN Inserm 

IAB, INSERMU1209/UGA/CNRS 

Equipe d’épidémiologie environnementale appliquée à la reproduction 
et à la santé respiratoire

28



Epidemiology : Definition

• Epidemiology is the study of the distribution and
determinants of health-related states or events in
specified populations, and the application of this
study to control of health problems (J.M. Last)

• This is a fundamental science in public health

• Objective : to improve the health of populations

29

• Epidemiology had a key role in highlighting and quantifying the role of 
biological, physical, environmental, lifestyle and chemical factors on 
health

• Multidisciplinary approach



Different determinants of interest

Type of the determinants of interest

Environmental 
epidemiology

Any factor distinct from the organism and able 
to interact with it 

Nutritional epidemiology Diet (nutrients, food, dietary pattern)

(Obesity, physical activity)

Social epidemiology Social/economic/cultural factors

Clinical epidemiology Often Therapy (among patients; outcomes: 
disease variation) 

Genetic and Molecular 
epidemiology

Biomarkers of exposures (e.g. blood level of 

chemical agents), susceptibility (DNA variants) and 
outcomes (e.g. estrogen receptor in breast cancer)

30



Experimental vs. observational studies

Experimental studies Observational studies

Principle Investigators apply
treatments to experimental units 
(people) and then
proceed to observe the effect of the 
treatments on the experimental 
units

Investigators observe subjects and 
measure variables
of interest without assigning treatments to 
the subjects. (real life)

Example Randomized Control Trials Cohorts

31



Asthma is considered to be due to a complicated interplay of genetic, 
environmental and lifestyle factors. 

Epidemiological research of asthma

32

Time

Environment, lifestyle

Genetic, 

epigenetic

Asthma(s)

Change in disease 
expression, windows of 

exposure, duration, 
ageing…

Environmental, nutrition, behavioural
risk/protective factors 



https://egeanet.vjf.inserm.fr

The EGEA study

145 publications scientifiques

33



EGEA : Objectives and design

1. To determine genetic factors of asthma and related traits (atopy 

and bronchial responsiveness) 

families of asthmatic cases (association, segregation, linkage studies)

2. To determine environmental factors and the interactions 

between genetic end environmental factors

Large number of asthma families : hospital recruitment of asthma cases

Detailed data on environement

Controls

3. To clarify the heterogeneity of asthma

Detailed data on phenotypes (asthmas)

Clin Experim Allergy 1995

34



A French multicentric cohort (Paris, Marseille, Lyon, Grenoble, Montpellier) of asthma patients 
recruited in chest clinics, their first-degree relatives and a group of control subjects

35

EGEA4 ?
2021-2022

EGEA : Population and protocol



Boudier et al.,  AJRCCM 2013

« Adult asthma phenotypes 

identified by a clustering 

approach, 10 years apart, 
were highly consistent » 

36

Asthma heterogeneity : cluster-based asthma phenotypes



Trajectories of cluster based asthma phenotypes

Boudier et al.,  Allergy 2019

BA

DC

AllergicNon-
allergic

Allergy

G E

Few

High

F

Symptoms

37

Current 
asthma

Asthma 
exacerbation

Uncontroled 
asthma

Status 
at 

EGEA3 
(2y 

later) ?



Trajectories of cluster based asthma phenotypes

Boudier et al.,  Allergy 2019

BA

DC

AllergicNon-
allergic

Allergy

G E

Few

High

F

Symptoms
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Status 
at 

EGEA3 
(2y 

later) ?



Predictive value of FEF25-75 in long-term asthma persistence

Siroux et al. , JACI 2016

337 subjects 
with current 

asthma at 
baseline
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Gene by Environnent interaction: 17q21 region and smoking in 
early-onset asthma

Bouzigon et al, NEJM 2008

Interaction with exposure to passive smokingAssociation between SNPs 
in ORMDL3 and early 
onset asthma (<4 years)

40



Environment and asthma : the exposome approach

53 exposures variables from 17 families (questionnaires + GIS + JEM)

 Social/lifestyle

 Indoor air

 Tobacco

 Pets

 Occupational exposures

 Cleaning products

 Rurality

 Social

 Physical activity and diet

 Season

 Environmental exposures

 Altitude

 Population and building 
densities

 Pollution

 Greenness

 Weather

 Roads/cycle paths

 UV

 Health services

41

Guillien et al, in prepation



≥1 road (100m buffer)
Distance to nearest 

green space

Summer

Born in a rural municipality

AutomnWind ≥ 2m/s

≥1 cycle path (100m buffer)

Mean annual temperature

Winter

Distance to nearest 

blue space

Humidity

≥7 Paramedics in the IRIS

Distance to nearest road

AHEI

≥ 1 Pharmacie in the IRIS

2nd quintile of FDEP

≥1 blue space (100m buffer)

Negative
Positive

Direction of the association

Indoor air

Family of exposures

Pets
Occupational exposures
Cleaning products
Rurality
Social
Physical activity and diet
Altitude
Weather
Population and building densities
Health services
Greenness
Pollution
Ultraviolets
Roads and cycle paths

Season
Tobacco

Building density (100m buffer)

Building density (300m buffer)

Mean max annual

temperature

>1 green space (300m buffer)

Passive smoking (intermediate)

Population density

0

1

2

0 10 20-10-20

Effect estimate

Identification of 21 variables from 
10 families with p<0.20

p = 0.2

p = 0.05

Step 1: Exposome dimension reduction using ExWAS results 

42



FEV1 (%GLI)

Step 2: Cluster analysis
Supervised Bayesian Profile Regression

79 ± 21 %

90 ± 19 %

93 ± 16 %Cluster 3 
n = 454

Cluster 2
n = 115

Cluster 1
n = 30

43



Bayesian Regression Profile
Cluster 1

n = 30
Cluster 2
n = 115

Cluster 3
n = 454

FEV1 mean ± SD
79 ± 21 %

FEV1 mean ± SD
90 ± 19 %

FEV1 mean ± SD
93 ± 16 %

44
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Therapeutics

Tertiary prevention

Secondary prevention

Primary prevention

Patients

Sensitive 
populations

General population

Size of target population

Cost of 1 year of life saved 

Prévention des maladies: Intérêt de santé publique des mesures 
de prévention primaire



Programme 

d’éducation thérapeutique 

pour les patients 

asthmatiques adultes 
Qu’est-ce que 

l’éducation 
thérapeutique?

Elle permet aux patients 
de devenir acteur de leur 

maladie et d’être 
autonomes dans la 

gestion de leur 
traitement

Vous êtes 
asthmatique ? 

Votre asthme vous 
gêne ? 

Donnez-vous un 
second SOUFFLE en 

participant aux 
ATELIERS de la Bulle 

d’air 

Qui sommes-nous ? 
Une équipe pluriprofessionnelle

Pierrick Bedouch, pharmacien 
Amandine Buczek, infirmière 
Anne Cluzeau, conseillère en 

environnement intérieur 
Fabienne Marquet, agent 

administratif 
Hélène Pluchart, pharmacienne 

Christel Saint Raymond, 
pneumologue

Quels sont les thèmes 
des ateliers proposés ? 

Mieux connaitre sa maladie 
Connaitre les facteurs aggravants 

Savoir gérer son traitement 
Mieux connaître son 

environnement et adopter des 
mesures préventives 

Reconnaitre les symptômes 
Elaborer un plan d’action 

personnalisé 
Les ateliers se dérouleront sur 2 

sessions par groupe de 5-6 
personnes. 

Qui est 
concerné ? 
Tout patient 
asthmatique 

présentant un 
asthme 

persistant

LA BULLE D’AIR 
Pneumologie RDC haut 

CHU Grenoble Alpes 
Site Nord 

Pour nous joindre : 
04 76 76 87 32 

Labulledair@chu-
grenoble.fr 

Apprendre à vivre au 

quotidien avec sa 

maladie respiratoire
Parlez-en à votre pneumologue

http://www.chu-grenoble.fr/
http://www.drogues-dependance.fr/l-addiction-a-ventoline-possible.html


• Ateliers de 4 à 6 personnes

• Programme autorisé par l’ARS en juillet 2019
• CMEI

• Ronde des décisions, autres outils

https://www.google.fr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjElPn5mpHiAhUPzoUKHcc2A20QjRx6BAgBEAU&url=https://www.quelleenergie.fr/magazine/economies-energie/aeration-maison-2406/&psig=AOvVaw0YFpyS_79P9vHjB4TTGvEm&ust=1557586185329695




Enjeux prise en charge asthme sévère

 « Patient first »

1. Morbi-mortalité, 
liée aux comorbidités: diabète, sarcopénie, ostéoporose, maladies cardio-
vasculaires

2. Absentéisme

3. Parcours le plus simple possible, lisible et cout-efficace !

 Quelle valeur ajoutée du CHUGA ?

1. Diagnostic positif et différentiel

2. Asthme difficile ou sévère ?

3. Si sévère, quel phéno-endotype ?

 allergique 

 éosinophilique

 ACOS

 obèse

 ..

4. Comorbidités, type SAOS, déconditionnement, BPCO

5. Education thérapeutique
49



Therapeutics

Tertiary prevention

Secondary prevention

Primary prevention

Patients

Sensitive populations

General population

Size of target population

Cost of 1 year of life saved 

Prévenir l’asthme !


