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Asthme non ou mal controlé

Controlé

(Tous les criteres
présents)

Partiellement
controlé
(Au moins un critere
présent lors d'une
méme semaine)

Non contrélé

Symptomes

Aucun (< 2/sem)

> 2/sem

Limitation des
activités

Aucune

Au moins 1

Symptomes ou
réveils nocturnes

Aucuns

Au moins 1

Recours a un
traitement des
symptomes

Aucun (< 2/sem)

>2/sem

Fonction
pulmonaire

(DEP ou VEMS)

Normale

<80 % de la valeur
prédite ou mesurée

Présence d’au moins
3 des criteres présent
dans I'asthme
partiellement
controlé sur une
semaine

Exacerbation

Aucune

1/ semaine

GINA 2006 NIH/NHBLI. Global INitiative for Asthma updated 2006 from NHBLI/WO World Report Global Strategy for asthma management and prevention. Issued Nov 2006.

Niveaux de controle (GINA 2006)

Ll Controlé

Ll Partiellement contrélé

Non controlé

6 patients sur 10 sont insuffisamment contrdlés

IRDES Enquéte Santé Protection Sociale 2006

GINA - World Report Global Strategy for asthma management and prevention. Issued Nov 2007.
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Asthme « sévere »
« Consensus mondial 2010 »

—> 3 situations cliniques, +/- associées

1. Asthme « sévére » non traité (# consensus ATS !!!)
2. Asthme « sévere » difficile a traiter

3. Asthme sévere résistant au traitement

- 3a. Manque de contrdle malgré le plus haut niveau thérapeutique
recommandé: asthme sévere réfractaire

—> 3b. Controle obtenu avec la plus forte pression thérapeutique

Asthme mal ou non controlé
Option 1 : Pas ou peu ou mal traité

Actions
*Monitorer avec prudence
le step down (3 mois)
Evaluer le contrdle

Questionnaire
Symptomes diurnes, nocturnes Bien controlé
Besoins en B2CDA

Exacerbations
Fluctuations DEP
Fonction respiratoire

Actions Risques

Prise en charge médicale Exacerbatiop
Traitement Perte de fonction

Morbidité chronique

Partiellement ou non controlé

Traitement de fond 1. Asthme « sévere » non traité
(prescrit/utilisé)

Bousquet, workshop asthma severity, JACI 2010
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Asthme mal ou non controlé
Option 2 : Diagnostic différentiel

Traitement de fond

Asthme traité

Réévaluation du contrdle Bien contr6lé

Actions
Réduire traitement asthme
Partiel ou non contrélé Traitement autre pathologie

Revoir le diagnostic d’asthme ™ NON Asthme —
Asthme et une

autre pathologie

Bousquet, workshop asthma severity, JACI 2010

Asthme mal ou non controlé
Option 3 : Asthme difficile a traiter

Problémes liés a des facteurs
associés

(comorbidités, tabac, autres
facteurs environnementaux,
polluition, RGO, médicaments
BC, obésité...)

Actions

*Traiter les comorbidités e
*Arrét tabagisme *Perte de fonction
*EYiter facteurs *Morbidité chronique
dgclenchants *Effets secondaires
*Prise en charge des traitements
compliance/mauvaise

utilisation

Bousquet, workshop asthma severity, JACI 2010



Asthme mal ou non controlé
Option 4 : Asthme sévere

NON 4b. Asthme sévere résistant au traitement:
Majoration traitement Asthme réfractaire

Actions

Réévaluation du controle e *Nouvelles thérapies
*Exacerbation *Nouvelles stratégies

*Perte de fonction (recherche clinique)

*Morbidité chronique
*Effets secondaires
des traitements

(010]1
(contrdle avec traitement maximal)

Actions
*Monitorer avec prudence
le step down
*Recherche clinique

4a. Asthme sévere « non » résistant au traitement:
Besoin d’un haut niveau thérapeutique au long cours

Bousquet, workshop asthma severity, JACI 2010

J Allergy Clin Immunol
The prevalence of severe refractory asthma 2015,

Pieter-Paul W. Hekking, MD,* Reinier R. Wener, MD,* Marijke Amelink, MD,” Aelko H. Zwinderman, PhD,”
Marcel L. Bouvy, MD, PhD,® and Elisabeth H. Bel, MD, PhD* Amsterdam and Leiden, The Netherlands

Fharmacies databases
00

Methods: Adult patients with a prescription for high-intensity
treatment (high-dose inhaled corticostercids and long-acling
B2-agonists or medium- to high-dose inhaled corticosteroids
combined with oral corticosteroids and long-acting Bs-agonists)
were extracted from 65 Dutch pharmacy databases, representing
3% of the population (500,500 inhabitants). Questionnaires were
sent to 5,002 patients, of which 2,312 were analyzed. The diagnosis
of asthma and degree of asthma control were derived from
guestionnaires to identify patients with difficult-to-control
asthma. Inhalation technique was assessed in a random sample of

Paticnts with prescription for high intensity treatment

ic >Smg prednison’d cquivalem

Questionnaires sent
$002

Questionmaires analysed

Asthima with preseription far high intensity treatment P 60 adherent patients (prescription filling, >80% ). Patients with
N e g Nowasbma {1343 difficult-tocontroel asthma, adherence to treatment, and a correct
AMD inhalation technique were qualified as having severe refractory

Self repormed dingnosis of “asthma™ or "COMY™

asthma. Results were mirrored to the Dutch population.

Study design: diffsrentiating steps to get to a diagnosis of severs rsfractory asthma,

Results database Dutch population

=Difficult-to-control asthma™

High bancassity treament:
AND

Unconmrallod Enclasion:
- ACT} soone 1.5 OR Comtrod withoun OCS (241}
2} exacorbations pervious year OR

-2 | benilalinalon 1O mechascal vestilation prevamn year

o
Well-controlled with (05

Asthma Asthma

“Severe refractory ssthma™ v
141 Difficult-to-control asthma

Difficult-to-control asthma
Excbatlon;

Severe refractory asthma Severe refractory asthma
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Panel: Duich Population Panel: Pharmacies database

Pharmacies Database
500,500
76.30%
Adults
382,883

High intenisity treament
6519

Analysed questionnaires |, 1,

Asthma AND high ND hig Asthma AND high
intensity treatment imtensity treatment | | intensity treatment
87,133 929 2618

1% 1%

4,529
205% 20.5%

* Severe refractory asthma Severe refructory asthma
13248 141

severe refractory asthma ™ in the Netherlands:
adulis with asthma
A 110,000 adulis

FIG 2. Results. High-intensity treatment, high-dose ICS (=1000 wg/d fluticasone equivalent) plus a LABA or
medium- to high-dose ICS (500-1000 pg/d fluticasone equivalent) plus daily OCSs plus a prescription for a
LABA,

Asthme et sévérité: GINA 2014

. s asthma that is well controlled with Step 1 or Step 2 treatment (Box 3-5, p31); i.e. with as-needed
reliever medication alone, or with low-intensity controller treatment such as low dose ICS, leukotriene receptor
antagonists or chromones.

Moderate asthmalis asthma that is well controlled with Step 3 treatment e.g. low dese ICS/LABA.

is asthma that requires Step 4 or 5 freatment (Box 3-5, p31), €.g. high-dose ICS/LABA, to prevent
it from becoming ‘uncontrolled’, or asthma that remains ‘uncontrolled’ despite this treatment. While many patients

with uncontrolled asthma may be difficult to treat due to inadequate or inappropriate treatment, or persistent
problems with adherence or comorbidities such as chronic rhinosinusitis or obesity, the European Respiratory
Society/American Thoracic Society Task Force on Severe Asthma considered that the definition of severe asthma
should be reserved for patients with refractory asthma and those in whom response to treatment of comorbidities
is inc:omplete.1|n

jonal ERS/ATS guidelines on
. evaluntion and treatment of

Definition of severe asthma for patients aged =6 years

Asthma which requires treatment with guidelines suggested medications for GINA sleps 4-5 asthma [high dose ICS"™ and LABA or leukotriene
modifierAheophylline] for the previous year or systemic CS for = 50% of the previous year lo prevent it from becoming “uncontrolled” or which
remains "uncontrolled” despite this therapy
Uncontrolled asthma defined as at least one of the following

1) Poor symplom control: ACQ consistently 1.5, ACT <20 [or "not well controlled” by NAEPP/GINA guidelines)

2| Frequent severe exacerbations: two or more bursts of systemic €5 >3 days each) in the previous year

3 Serious exacerbalions: al (east ane hospitalisation, ICU stay or mechanical ventilation in the previous year

&) Airflow Timitation: affer appropriate bronchodilator withhold FEV1 <80% predicted [in the face of reduced FEVI/FVC defined as less than
{he Tower Timit of normal)

Controlled asthma thal worsens on lapering of these high doses of ICS or systemic CS [or additional biologics)
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Adults and adolescents (12 years and older)

Drug Daily d'\:se[mcg] GINA 2016
Low edium q - e . ~ -
bnsdtuiogvs e ecll Palicrs (4) 5: Options thérapeutiques
Budescnide (DPI) 200-400
Ciclesonide (HFA) 80160 CO
Fluticasone propionate( DP 00-250 2 0
Fasiaaens ke (6 g Anti-IgE, anti-IL-5, -5R
Mometasone furoate 110-220 . .
Tramcinsione sceloide $00-1000 Azithromycine
Sympioms PR
Exacebwiiors Recherche clinique, dont TB
Side-effects v

Asthma medications
Patient satisfaction Non-phamacological strategies

Lung function Treet modifisble risk factors
4%"37' melﬂ‘&é‘ /
Assurer le diagnostic AS | o  STEP S
Prendre en compte facteurs aggravants et STEP4 |
comorbidités i i
Rechercher diagnostics différentiels Medrmigh “*55°"

ICS/LABA | anti-igE
ose | (Box 3.-14)
BA* | LAMA &

Prise en charge transversale et globalisée
- Centre Expert et RCP

RELIEVER l As-needed short-acling beta~agonist (SABA) |Ov6§6221%%1;:5:&0602;;\-

Prise en charge de I’asthme sévére
Concept de « Centre Expert »

Quand adresser un asthmatique sévere ?

Tout asthmatique prenant un traitement de palier 4 devrait étre suivi
par le médecin traitant en lien avec un pneumologue.

Un avis aupres d’un Centre d’asthme sévére devrait étre sollicité
pour un asthme restant non contrdlé, en particulier:
-si VEMS < 60%
-Prédominante de toux ou d’expectorations chroniques
-Suspicion d’autre diagnostic
-Corticodépendance (orale)
-Avant de débuter ou de changer de traitement de palier 5
-Avant d’envisager un traitement d’exception (bioT ou TB)
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Centre d’Asthme Séveére ?

-File active > 150 patients et > 50 nouveaux patients par an
-Coordonner un programme d’ETP dédié et validé par I’ARS
-Accés aux essais cliniques (au moins 1 par an)

-Participer a la recherche clinique AS

-Coordonner une RCP AS

-Structure d’urgences respiratoires (soins intensifs ou réanimation
dans le méme service ou au moins dans I’établissement avec un
médecin H24 sur place )

-Expertise en allergologie respiratoire et alimentaire

-Plateau technique EFR et EFX

-Acceés a I’endoscopie bronchique ou a I’expectoration induite
-Réseau de correspondants ORL, psychologues, médecin du travail,
CME], kinésithérapeutes, nutritionnistes ... ayant I’habitude de la
prise en charge de I’AS.

Qu’est ce qu’un phenotype ?

Caractéristiques observables d’un individu

Elles résultent de I’intéraction de son génotype

avec I’environnement
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Asthme: de la définition(s) aux premiers concepts de phénotype

Asthme
|

Symptdmes paroxystiques
Obstruction bronchique
Inflammation bronchique
HRB

Réversibilité...

}

Asthmatiques
avec des profils cliniques,
réponses thérapeutiques,
évolutions, pronostics...
variables

Reddel, Lancet 1999 l

Phénotypes initiaux

A

Exacerbation Obstruction bronchique fixée
(inflammation) (perte de fonction)

Lange, NEJM 1998

Phénotypes “cachés”

Transcription:
the synthesis of
an RM& copy of a
segment of DNA

Identification d’un biomarqueur

IgE
Translation =

Eosinophile
"Ql FeNO

Protein

Périostine ? ... autre(s) ?
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Propositions de phénotypes « théoriques »
Th2/nonTH2 et de 1’age de survenue

(Wenzel, Nat Med 2012)

cosinophilic /|  late—onset,

"' (women)
Allergic
asthma

Severity
Allergy duration
Smoking-assodated,
neutrophilic
Smooth-muscle mediated,
paucigranulocytic

Childhood Adult
Age at onset

Caractéristiques de I’ Ac anti-IgE
et arguments immunologiques

1. Impact sur I’expression de FceRI

Densité en récepteur
(par basophile)

108 &di
médiane p=0.0022

controles

omalizumab

Mastocyte
basophile -|-

médiane

Downregulation de FceRI Pré-traitement J+90

(MacGlashan, J Immunol 1997)

10



Caractéristiques de I’ Ac anti-IgE
et arguments immunologiques

2. Impact sur I'IgE

Concentration d’IgE
sérique (ng/ml) b
(4
==y
I[gEm g "
300 mg SC, 1 fois par mois, x 48 ..

semaines
Asthmatiques modérés a sévere
1 B Cell
TR

omalizumab

00000000
0
)
[\9]

Pas d’augmentation de la synthese d’IgE

0 I3 714 252  jours 336

Inflammation et omalizumab
Analyse IHC de biopsies bronchiques

Avant omalizumab Aprés omalizumab  Avant omalizumab Aprés omalizumab

AB : Eosinophiles EF : Récepteurs FceRI
CD : IgE de surface GH : IL-4

(Djukanovié, AJRCCM 2004)

12/03/2019
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Omalizumab réduit le taux d’exacerbations
(Analyse groupée)

-38,3%
Taux d’exacerbations p<0,001
annualisé 2.0

Controle Omalizumab
(Bousquet, Allergy 2005) (n=1797) (n=2476)

Réduction des besoins en corticoides

B Omalizumab

Patients (%)

100 75—<100 50—<75 25-<50 <25

Réduction de la posologie de fluticasone (%)
Holgate et al. AJRCCM 2001 (abstract)
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Asthme sévére allergique

- Omalizumab

Traitement de premiere ligne
Evaluation 4-6 mois

Poids corporel (kg)
>90-125 [>125-150

>30-100 150

Propositions de phénotypes « théoriques »
Th2/nonTH2 et de 1’age de survenue

(Wenzel, Nat Med 2012)

Late-onset, Very
eosinophilic late—onset,
(women)

Allergic

asthma Ovesty-

associated

Severity
Aller gy duration
Smoking-assodated,
neutrophilic
Smooth-muscle mediated,
paucigranulocytic

Childhood Adult
Age at onset

12/03/2019
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mAc anti-IL-5 (Mépolizumab)
Réponse biologique prolongée !!!

Mépolizumab Asthme persistant 1éger allergique

(SB-240563) Placebo vs mAb 2.5 ou 10 mg/Kg (Leckie, Lancet 2000)

—— 1 mg’ (s}
P p|acegb‘fo 8 O Placebo group
—A— 25 mg/kg dose & 10 mg/kg group
Allergen
challenge Allergen

Allergen challengs

challenge

9

Time relative to dose (days)

Time relative to dose (days)

mADb anti-IL-5 (Reslizumab)

Reslizumab for Poorly Controlled, Eosinophilic Asthma
A Randomized, Placebo-controlled Study

Mario Castro', Sameer Mathur?, Frederick Hargreave®', Louis-Philippe Boulet?, Fang Xie®,
James Young® H. Jeffrey Wilkins5, Timothy Henkel’, and Parameswaran Nair? for the Res-5-0010 Study Group

"Washington University School of Medicine, St Louis, Missouri; “University of Wisconsin, Madison, Madison, Wisconsin; *McMaster University,
Hamilton, Ontario, Canada; *Institut Universitaire de Cardiologie et de Pneumologie de Québec, Québec, Canada; *Cephalon, Inc., Frazer,
Pennsylvania; and “United BioSource Corporation, Ann Arbor, Michigan

— T Rtharat —— Retlizumab
= o « Placebo

>

== Placebe

p=0

FEV, Change from Baseline

-4
$
&
o
v
o
&
:
3
2
H
3
2
v

Castro AJRCCM 2011

12/03/2019
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Response to anti-IL5 and “true eosinophil phenotype”

Study Intervention | Sputum eos | Success
at entry

Flood-Page mepolizumab 5% patients had X
(AJRCCM, 2007) >3% eos
Kips reslizumab ~30% patients had X
(AJRCCM, 2003) >3% eos
Haldar mepolizumab all had >3% on one 4
(NEJM, 2009) occasion in 2 yrs
Castro, Nair reslizumab all had >3% at Y
(AJRCCM, 2011) randomization
Nair mepolizumab All had >3% on 23 VAW
(NEJM, 2009) occasions

Hargreave FE, Nair P. Chest 2011; 139: 1270-3.
|

Tabla 1.C i ents at Baseline in the | “Troat Population.”

| ORIGINAL ARTIG
Placebo
Characteristic (N=191)

Mepolizumab Treatment in Patients
with Severe Eosinophilic Asthma

neous
94)

51(12-81)

116 (60)
280456 277157 276162
57(10) 52(27) 50 (26)
1955146  19.8:140 2052129

43 (25) 52 (1)
120 (1-40) 126 (2-50)

91 (a8) 95 (49)

1861063 LB6£0.70 1732066
6244181 6145183 59.3217.5
2741208 25.4:196 2792240
64213 64213 63213
277106 269:112 2552108
2285119 2124113
469£198  44.4:194
150215 180215
3204938 2804987

nnnnnnn

36428 35422 38427

35 (13) 412 33 (17)
) 10(5) B (4)

PV, 06 of prodcted voa]

12/03/2019
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Table 1. Characteristics of the Patients at Baseline Intention-to-Treat Population).”

NEW ENGLAND
JOURNAL o MEDICINE

Placsbo
Characteristic (N=66)

Mean —p 50 (28-70

5

Oral Glucocorticoid-Sparing Effect of Mepolizumab
in Eosinophilic Asthma

135 asthmatiques éosinophiliques sévéres

SIRIUS

Primary

e
Outcoms

Runin Peiod o]

(-3 wbafors

et of st study Drag Adinistared L 2

wk([o ‘ 5 i 1 » | u iz
] o Follwup

=
Optisien " Indcton [

B Asthma Exacorbations

Cumulative No.

Madian Crungs (%9
33

mAc anti-IL-SRa (Benralizumab)

17 asthmatiques traités (IV ou SC vs 10 placebo)
Gossage et al. ATS meeting 2012

Eosinophiles (expectoration) > 2.5%

@ Benralizumab IV

4 Placebo IV

Absolute Eosinophil Count Per mm2

Absolute Eosinophil Count Per mm?2

Day-2 Day 28

Day-2

¢ Benralizumab SC  , Benralizumab SC
100 200

4 Placebo SC

Absolute Eosinophil Count Permm?
Absolute Eosinophil Count Per mm?

12/03/2019
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Efficacy and safety of benralizumab for patients with severe
asthma uncontrolled with high-dosage inhaled
corticosteroids and long-acting fi,-agonists (SIROCCO):
arandomised, multicentre, placebo-controlled phase 3t

SIROCCO Lancet 2016

High-dosage ICS plus LABA with baseline blood
asinophils=300 cells per pl (n=609)

Placzbo
(n-267)

High-dosage S plus LABA with baseline
blood easinophils <300 cells per L (n=395)

Al patients (n=1204)

Placebo (n-407)  Benralicumab
30mgQ

Benraizumah
30mg QBW
(1-398)

Benralizumab
30mg QW
-275)

492013

Benalizumat
30mgQEW
267)
£76(146)

Flacebo B
{-140)
(n-399) (n-131)

78043)

Age years)
Age group (vears)

487(149)  SO1(134)  476(145)  4BE(147) 490(153)

2121018

2181075

195%)

Sex
sl

57 @3%)
180(67%)

G7%)
73(63%)

93(35%)

74(65%) 102 (B2%)

White
Biack or African American

77%)
15 (4%)
50(13%
46(12%)

WG 101(69%)
1%
30 (14%)
34(12%)

35013%)
30(11%)
Hispanicor Lating B0 20%)
318 (B0%)

57 (2%
20FI%)

s2(19%)
223 (81%)

52(19%) 20(14%)

120(86%)

71(17%)

Not Hispanic or Lating 103 (83

| ‘Body-mass Index (kg

50 390(03440)
—————mmm— e
(@-3580) (03170)  325(0-3110)
i)
1655
(©553)
57-4% (14)

16 6 6 6
1680

1660
(0584)
S6-6% (150)

1721
(0557)
57-3% (147)

0403)
SESH(L44) 555 (146) 504%(13)
2 1

62012)

18%
(7 w0 136)
< FA 3

280(088) ¢ g 2

(0:05) (085)

s on Nt page)

All patients (n=1204) High-dosage IS plus LABA with baseline blaod

eosinophils =300 cells per L (n=809)

Placebo
(N=267)

High-dosage IS phus LABA with baseline
blood easinophils <300 cells per L (n=395)

Placebo(n-407) Benralzumab

30mg 4w

Benralizumzb
30mg0sW

Benralizumat
30 mg Q4w

Benralizumaty
30mg Q3w

Benrafizumab
30mg Q4w

Placebo Benralizumab

30 mg QBW

(n-399)

(n-338)

n-Z75)

n-267)

{n-124)

(n-131)

{Continued from previous page)

Time since asthma diagnosis

149

146

11-626) (11-66-0)

Number of exacerbations in
thapast 12 manths

30020 2815

Patientswith
=1 exacerbations resulting
in ED visit
Murmiber resulting in hospital
admission
Patientswith
=1 exacerbations resulting
in hospital admissio
Total asthma symptom score
Missing data
Diagnasis
Nasal polyps
‘Atopic {based on Phadiatop
tast)

allergic initis

History of omalizumzb
treatrment

Missing data

cotine pack years

Dataare men (SD), rurnber

50(0-9

0410

15056
62(23%)
160 (63%)

1(<1%)

{e-9) 50 (0-9)

02 0-9)

13 (10%)
04(0-9)
(26%)

284 (107)
o
59(48%)
18 15%)
(60%;

13 (10%)

27311

1
63(53%)
12(9%)
751

10(8%)

50(0-9

ar median (ange}. Some percertages da not 2dd up ta 100 becwuse of runding, ICS-inhaled corticosterids. LABA- long acting - agonsists Q4W-mvery 4 weeks. EW-avery Bwesks
sz theoe doses Q4W]. A6~ Asthrra Comtrol Questianraine, sie question version. AQLQ[ S 13- StandardisedAsthma Qualizy of ife Questiannaire far 12y ears and older. ED\-crmergency department.

forced

expiratony vokumein 1 5. FVC- forcedvital capacity.*Native Hawaiian or other Pacifc siander Amesicaningian or Alzsica Mative, or other. How numbers represent better symptom caneral. $High numibers suggest better
‘quality of ife. §Current smaker or former smakerwith 2 smaking history af 10 packs peryear

Table 1: Baseline d

1
i
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A Eosinaphils 300 cells per pl.
0504
A Eosinophilsz300 cells per pl.

Percentage reshuction relativ
144 (1158

5 5%

s maans

st hrma meacerbation
e ratio (95% )
Change from baselin least s

Placebo —f-Benmaizumab 30 mg QW —k— Benralzumab 30 mg QEW

Y

243
246 8
Eosinophils <300 cells per il

B Eosinaphils <300 cells per pl.

050

Percentage resuction relative to placeba
7%

p-0269
(078-128)

Change from bseline least-squares me:

Benralizumab
30 mg Q4w

I

Figure 2: Annual asthma exacerbation rate estimates at 42 weeks according Number at risk

to baseline blood eostnophil concentrations Benraizumab Q4W L
Diata for patients with bassline blood eosinophils (A) =300 czlis per pl and 2 d 1
(B) 300 cells per . in the full analyss set are showm, Estimateswers cloutated Placebo 140 1

7 07
75 16 13
3 B35 25 1 125

usinga negative binomial with adjustment for treatment. region, oral
ticostercid use at time of rndomisation, and previcus exacerbation:

. Igure 3: Change from baseline in prebronchodilator forced expiratory volume In 15 according to baseline
Q4W-every 4 wesks QEW-avery B wesks (first three doses D4W),

lood easinophil concentrations
ot for petients with basafin biood ecsinophils (A) =300 cellsper pland (B) per pLin the i
e shown. (4W-every 4 weeks. QEW-avery 3 weeks (first threz doses Q4W). "p<0-05

s piacebo. 1p<0-05 for benralizumab 30 My QEW vs pizcebo.

Oral Glucocorticoid—Sparing Effect

of Benralizumab in Severe Asthma
aran Nair, M.D
.7I',-1.[7

Week -10

i

Trial
entry
Intervention period

30 mg of benralizumab administered subcutanecusly every 4 wk

Visit

Randomization in 1:1:1 ratio

30 mg of benralizumab
administered
subcutanecusly every 4 wk

30 mg of benralizumab administered
subcutaneously every & wk, with placebo
administered at interim visits

Placebo administered subcutaneously every 4 wk

Figure . Trial Design.

Patients entering the run-in phase had their oral glucocorticoid dose reduced until the minimum effective dose
without loss of asthma control was reached. All the patients then underwent randomization and entered the induc-
tion phase, during which the dose established in the run-in phase was maintained. The oral glucocorticoid dose was
further reduced, every 4 weeks, in the intervention period from weeks 4 to 24. The oral glucocorticoid dose that was
reached at week 24, or the complete discontinuation of oral glucocorticoid therapy, was maintained until week 28.
The last dose of benralizumab or placebo was administered at the week 24 visit.
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Benralizumab, Benralizumab,
Placebo Every 4 Wk Every 8 Wk
Characteristic (N=75) (N=72) (N=73)

Age—yr 49.9+11.7 50.2+12.0 52.9:10.1
Femnale sex—no 48 (64) 40 (56) 47 (64)
Body-mass index{ 28.745.2 29.8:6.8 30.216.5
Median smoking history (range) — pack-yr 6.0(1to9) 5.5(2t09) 5.0(1to 8)
Median time since asthma diagnosis (range) —yr 10.5 (1.1 t0 54.5) 133 (12t052.3) 16.3 (1.3 to0 53.0)
Median oral glucocorticoid dose (range) — mg/day

At trial entryf 10.0 (7.5 to 40.0) 10.0 (7.5 to 40.0) 10.0 (7.5 to 40.0)

At end of run-in phase 10.0 (7.5 to 40.0) 10.0 (7.5 to 40.0) 10.0 (7.5 to 40.0)

Mean inhaled glucocorticoid dose (range) — pg/day 1232 (250 to 5000) 1033 (250 to 3750) 1192 (100 to 3250)
Leukotriene-receptor antagonist — no. (%) 25 (33) 28 (39) 29 (40)

No. of exacerbations in previous 12 mo 2.5:18 28120 3.1:2.8
FEV; before bronchodilation
Value — liters 1.931+0.662 1.850+0.741 1.754+0.635

Percent of predicted normal value 62.0+16.5 57.4+18.0 59.0+17.9
FEV:FVC ratio before bronchodilation — %6 62+13 59413 59+12
Median percent reversibility of FEV; (range)§ 16.4 (-5.4t093.4) 18.2 (-3.0t0 126.0) 22.6 (-3.410 88.0)
Total asthma symptom score 2.4£1.0 2.5:1.0 2.3:1.1
ACQ-6 score 27=1.0 2.6z1.1 24:1.2
AQLQ(S)+12 score™* 41:1.1 4.2:1.1 4.4:1.2
Blood eosinophil count

Median count (range) — cellsfmm{{ 535 (160 to 4550) 462 (160 to 1740) 437 (154 to 2140)

Distrioution — no. (75]
2150 to <300 cells/mm? 11 (15) 10 (14) 12 (16)
=300 cells/mm? 64 (35) 62 (86) 61 (34)

A Change from Baseline in Oral Glucocorticold Dose.

Pansl A shos
o received b.

o
was ahio & T ¢ 32, 95% CL 01T W
0.5
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Propositions de phénotypes « théoriques »
Th2/nonTH2 et de 1’age de survenue

(Wenzel, Nat Med 2012)

late—onset,
(women)

Obesity-

assoc

Severity
Allergy Huration
neutrophilic

Smoking-assodated,

Smooth-muscle mediated,
paucigranulocytic

Childhood Adult
Age at onset

Treatment response with mepolizumab in severe
eosinophilic asthma patients with previous omalizumab

treatment Allergy 71 (2018) 1335=1344
A. Magnan', A. Bourdin?, C. M. Prazma®, F. C, Albers®, R. G. Price®, S. W. Yancey® & H. Ortega®*

MENSA SIRIUS

zumab
328 J 248
Mepo 75 mg IV ou 100 mg SC /mois ‘ Mepo 100 mg SC/mois

576 patients EO > 300 ml (12 mois) 135 patients
Réduction At exacerbation B CrP: % réduction CO

2,15 (0,67-6,90)

Rate ratic 0.43 Rate ratio 0.53
(#5% CE 0.21-0.88) (85% CI: 0.41-0.709

% Réduction CO
OR Mepo/placebo
(95% CI)

Annual exacerbatssn rate

Placobo  Mopolizumab Plicsbe  Mepekzumab
=21} [n=54] (=170} =331}

Prior omalizumab wsse

No prior omalizumab use
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Propositions de phénotypes « théoriques »
Th2/nonTH2 et de 1’age de survenue

(Wenzel, Nat Med 2012)

I\‘ eosinophilic .,"
Allergic
asthma Obasity-
associated

Severity
Allergy duration
neutrophilic

Smoking-assodated,

Smooth-muscle mediated,
paucigranulocytic

Childhood Adult
Age at onset

Asthme sévere et anti-IL-4R (Dupilumab)
Wenzel et al. NEJM 2013

Intesventian Petiod After Intervention Period

| Up t appromenately 65 patients: dugshumab, 100 mg, subcutaneously, weskly

Long-scting bets-agonist

Inhaled glucocoitcodd

Fluticasane- |
Sabmeteral ! Fluticasone

. " Ti i
A Exacerbations — Primary End Point B Thini tn Bt
G 55 3 Tapering
: sg] subl 4 13 of inhaled
= 2 ghucaconticoid
£ 4 3
2 Y i
is € * 3
=2 = 3
5y 2 354
¥k 2 50
e R g
i35 g 2
§ 3
gf e 204
£ £ 1
&
£
o

Placebo Dupilumals
N=52) IN=52)

21



12/03/2019

Dupilumab efficacy and safety in adults with uncontrolled

persistent asthma despite use of medium-to-high-dose (S Wenzel, Lancet 2016)
inhaled corticosteroids plus a long-acting B, agonist:

a randomised double-blind placebo-c lled pivotal

phase 2b dose-ranging trial

769 patients
Eosinophilie

200 ou 300 mg/ 2 ou 4 semaines

174 sites
16 pays

semaines

Critére principal: modification
VEMS a 12 semaines

-> Différence significative a S12
S2 pour 200 et 300 mg
Eosinophilie <

-> Résultat maintenu a S24

Figuee 2: Improvement in FEV, in L (A, C, E) and percentage change (B, D, F) from baseline to week 2
Data are in the overall population (4, B), patients with baseline blood phil counts of at lea ; hils per pl (€. D), and patientswith counts lower than
300 eosinophils per L (E, F). FEV, sforced expiratory volume in 15. * W, tp<D-01, tp<0-05, E wlicate 5§

Dupilumab efficacy and safety in adults with uncontrolled

persistent asthma despite use of medium-to-high-dose (S Wenzel, Lancet 2016)
inhaled corticosteroids plus a long-acting B, agonist:

a randomised double-blind placebo-c lled pivotal

phase 2b dose-ranging trial

<300 EO/ul
> 300 EO/ul
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Enrelment

Follow-up  Allogation

Propositions de phénotypes « théoriques »
Th2/nonTH2 et de 1’age de survenue

(Wenzel, Nat Med 2012)

Severity

Obesity-
associated

Allergy Huration
Smoking-assodated,

neutrophilic
Smooth-muscle mediated,
paucigranulocytic

Childhood Adult
Age at onset

Azithromycin for prevention of
exacerbations in severe asthma

(AZISAST):

a multicentre randomised double-blind

placebo-controlled trial

Thorax 2013

Guy G Brusselle, Christine VanderStichele, Paul Jordens, et al.

»

for 2

FHOpOMan 0! pAbErts ISe KoM PATArYY Endpaints
20 wmeks

HensnaInBEadE Geoee BatmL
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Effect of azithromycin on asthma exacerbations and quality of
life in adults with persistent uncontrolled asthma (AMAZES):
arandomised, double-blind, placebo-controlled trial

Placebo (w3017} Asithromptin (ns213)

rr— 50.01 (45 5867 98 102 (50636874

2z (58

Lancet 2017; 390: 659-68

Incicence rate ratio: 0-59{95% Cl 0-47-0.74)
pe0-0001

Annual asthma exacerbation rate {95% C[)

Placebo

Azithromycin

Table 1 Chatauteristin of patients at baseline

Propositions de phénotypes « théoriques »
Th2/nonTH2 et de 1’age de survenue

(Wenzel, Nat Med 2012)

Allergic
asthma

Obesity-

associated

Severity
Aller gy duration
Smoking-assodated,

neutrophilic
Smooth-muscle mediated,
paucigranulocytic

Childhood Adult
Age at onset
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Tezepelumab in Adults with Uncontrolled
Asthma

Thymic stromal lymphopoietin
- Induit par Th2 (Ag)

- Induit par non TH2 (tabac,
DEP, virus)

N Engl ] Med 2017;377:936-46.

Tabls 1. Bassline Demographic and Chinical € istics in the Intention-to-Treat Popalation

Low-Dess Madium-Dass High-Dags

Placebo
Characteristic [N=148) { (N=146)

Phase 11 . P

Tezepelumab 3 posologies |l 11835)
Body-muss index 35 F 2 1.7+

vs placebo £, bek bon 1330S 3058 137080
SC, / 4 semaines .  Hoal B0 2714081 2632075
52 semaines QUQIS)+12 seor d 409,090
m 17 1.68s0.61
436/148 Dose leve ofinhaled gl
cortkonds
Medium 73 (493 71 (800 7 213 (48.9)

High a{51.0) TS{5LT 123511

- Exacerbations

255 (D-1950)

721292 3 ETE 108879 1744990

135 [4=11.860) o { 138 {2-3314 137 [3-11,430)

it 418
11189 WEED 1042394 1262339 1282978

215 (3.5-276.3) 220 (2.5-349.0) 20.5 {4.0-152.5) 197 (20-2175) 210 (2.0-349.09

A Subpopulation Analysis
M Flacebo [l Low-dose tezepelumab Medium-dose tezepelumab High-dose tezepelumab
(70 mg every 4 wk) (210 mg every 4 wk) (280 mg every 2 wk)

P=0.03 P=0.001 P<0.001 P=0.008 P=0.005
[ 1
P=0.001 P=0.006 . P<0.00L P=0.02
f 1 [ 1
P=0.02 P=0.006 0. P=0.004
1 1

(events per patient-yr)

Annualized Rate of Asthma Exacerbations

<250 =250 = High

Blood Eosinophil Count Th2 Status
(cells ful)
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Table 3. Summary of Adverse Events, with and without Inclusion of Asthma-Related Events.*

Placebo Low-Dose Tezepelumab ~ Medium-Dose T High-Dose Tezepelumab Total Tezepelumab
Event (N=148) (N=145) (N=145) (N=146) (N=436)

All Asthma-Related All Asthma-Related All Asthma-Related All Asthma-Related All Asthma-Related
Events  Events Excluded Events Events Excluded  Events  Events Excluded Events Events Excluded Events Events Excluded
nnumber of patients (percent)
Event 02 (62.2) 83 (56.1) 96 (66.2) 86 (59.3) 94 (64.8) 90 (62.1) 90 (61.6) 83 (56.8) 280 (64.2) 259 (59.4)

=1Eventofgrade 3-5 28 (18.9) 16 (10.8) 26 (17.9) 20 (13.8) 29 (20.0) 23 (15.9) 21 (14.4) 13 (8.9) 76 (17.4) 56 (12.8)
severityt

Death 0 0 1(07) 1(07) 0 0 0 0 102 1(02)
=1 Serious event} 18 (12.2) 11(7.4) 17 (11.7) 13 (3.0) 13 (9.0) 12 (8.3) 18 (12.3) 15 (103) 48 (11.0) 40 (9.2)
=1 Serious event or 34 (23.0) 21(142) 32(22.1) 24 (16.6) 31(21.4) 26 (17.9) 29 (19.9) 20 (13.7) 92 (211) 70 (161)

event of grade
35 severityt}

=1 Eventleading to dis- 1 (0.7) 1(0.7) 2(14) 2(14) 3(20) 321) 5(L1) 5(1.1)
continuation of
trial agent

Most common events
of any gradef

Bronchitis 7(47) 8(55) 5 (3.4) 9(6.2) 22(5.0)
Nasopharyngitis 17 (11.5) 21(145) 19 (13.3) 15 (103) 55 (12.6)
Headache 7 (47) 8(5.5) 11(76) 5 (3.4) 24 (55)
Asthma 50 (33.8) 35 (24.1) 27 (18.6) 38 (26.0) 100 (22.9)

Thermoplastie bronchique
Radio frequencies to “cook” the smooth muscle in airways

Epithelium
r=0.736, P <0.0001

Smooth musde (% surface)

‘Smooth muscle|

Effect of methacholine challenge

Thermaoplasty Untreated

TREATED

(Danek, J Appl Physiol 2004) (Cox, ERJ 2004)
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Background
Clinical Studies of Bronchial Thermoplasty

* 3 randomized trials 98 S s
izex linded;
* Long-term follow up e
. . * Safety, quali
* Over 14 publications healihcare utlization

* Severe persistent asthma

» 15 BT & 17 control patients

86 + BT randomized vs standard of care
= Safety & medication reduction
* Severe refractory asthma

AIR3 55 BT & 54 control patients
7 1 Randomized vs standard of care
Safety & efficacy
Moderate & severe asthma

16 Feasibility*
+16 BT patients
Safety
to severe asthma

E
=)
=

2001 2003 2005

1 Castro et al., AJRCCM 2010; Castro et al., AnnAAI 2011

2 Pavord et al., AJRCCM 2007; Pavord et al., AIRCCM 2011

3 Cox et al., NEJM 2007; Thomson et al., BMC Pulmonary Medicine 2011
4 Cox et al., AJRCCM 2006; Cox et al., AJRCCM 2010

Principaux résultats cliniques

Suivi a 5 ans de 190 asthmatiques sévéres traités par TB vs sham
Evaluation efficacité et tolérance ++

85.3 % des patients ont été suivis (162 patients)
Globalement

44% de réduction des exacerbation

78% de réduction des consultations en urgence
Réduction de18% de la CI

Evaluation TDM sans anomalies attribuables a TB e ™

—+—Pre-BO FEVL 8- Pout-8D FEV1

FEV, (% Pradictad)

Days Lost/ Subject / Year

Sujocts with £D Vit

Persistance a long terme des résultats cliniques de la TB
Controéle de ’asthme & Sécurité

(Wechsler, JACI 2013)
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Long-term outcomes of bronchial
thermoplasty in subjects with severe asthma:
a comparison of 3-year follow-up results
from two prospective multicentre studies

----------

Subjects
Bemographica

Bassline mesicabion usage . e e B, B g

-
-—

AS: Theérapies ciblées: Conclusions

1) Proposer des alternatives thérapeutiques aux AS (paliers [V/V GINA)
2) Nombreux phénotypes AS

3) Caractérisation des mécanismes (endotype)
—> Thérapeutiques ciblées

4) L’anti-IgE est la seule biothérapie disponible a ce jour (+ mépolizumab

5) Quelques candidats sérieux en développement actuel

autres Anti-IL-5, anti-IL-5R et éosinophilie
Anti-IL-13 ?, Anti-IL-4R et Th2

6) Place respective des uns par rapport aux autres ? Stratégie future ?

7) Autres biothérapies candidates
Nombreuses, dont beaucoup peu ou pas évaluées
Anti-TSLP, Anti-IL-17, anti-IL-33...

8) Autres alternatives: Azithromycine ?
Autres molécules (anti-CRTH2, TKI ...) 2, TB ?...
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