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1 - Introduction J21 % e

* Cible de la présentation : place des biothérapies

* Choix du binbme pour la présentation : travail interactif pour essayer de détacher les
éléments de décision pour déterminer les moyens et le moment de la prescription
* Pathologie variée et hétérogene dans sa présentation
* Pathologie soumise a de nombreux facteurs intrinseéques et environnementaux
* Nombreux criteres influencant le contréle : environnement, tabac, obésité...

* Thérapeutiques en évolution : nouveaux traitements, nouvelles indications

e Méthodes :

* Physiopathologie et traduction clinique

* Données efficacité et de tolérance

* Dispensation : galénique, rythmicité des administrations, colt
* Données récentes et perspectives
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db nchique /corps étranger (substan
e, rétr:

BPCO écissement trachéal)

Total dally ICS dose (mcg) —

Inhaled corticosteroid (alone or in combination with LABA) C see notes above

Low Medium High
Adults and adolescents (12 years and older)
Beclometasone dipropionate (pMDI, standard particle, HFA) 200-500 =500-1000 =1000
Beclometasone dipropionate (DPI or pMDI, extrafine particle, HFA) 100-200 >200-400 =400
Budesonide (DPI, or pMDI, standard particle, HFA) 200-400 >400-800 >800
Ciclesonide (pMDI, extrafine particle, HFA) 80-160 >160-320 >320
Fluticasone furoate (DPI) 100 200
Fluticasone propionate (DPI) 100-250 >250-500 >500
Fluticasone propionate (pMDI, standard particle, HFA) 100-250 >250-500 =500
Mometasone furoate (DPI) Depends on DPI device — see product

information
Mometasone furoate (pMDI, standard particle, HFA) 200—400 =400
GINA 2024
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2 - Physiopathologie

Epithelial dysfunction
(Disrupted barrier, aberrant inflammatory response

i
LA

to asthma triggers)

L4 { & P
BadaBilla| o * @ @
- < TRMs DCs C2  Th
Epithelial transition: goblet cell Key cytokines: TSLP, IL-33, IL-25, IL-4, IL-5, IL-13, IL-8
hyperplasia
(Mucus hypersecretion) chymase, EPX, ECP, EDN

Growth factors: EGF, TGF-B, VEGF

Immune hyper-responsiveness and trained immunity

Eosinophils  Mast cells | gy

Key inflammatory mediators: leukotrienes, PGD, histamine, tryptase,

.

—

Airway remodelling
(basal membrane, fibroblasts)

ASM pathology

(hypertrophy, hypercontractility, mast cell infiltration,
immune mediators)

- Py

Exacerbations

release of

¥~ Immune
hyper-responsiveness
(aberrant response to
asthma triggers: tendency
to inflammatory bursts)

Airway remodelling;

(basal membrane
thickening:
subepithelial fibrosis)

Loss of lung function
(typically irreversible: fixed
airflow obstruction)

ASM hypertrophia

Airway

and mucosal cedema

/

hyper-responsiveness

Reduced lung function
(potentially reversible with

anti-inflammatory treatment) Variable airflow obstruction

Bronchospasm

‘ Wheezing, dyspnoea, cough ‘

¥

Irritative cough: provoked by
environmental triggers

Maladie complexe et hétérogéne :
- Dysfonction épithéliale, Sécrétion de mucus
- Hyperréactivité bronchique
- Inflammation bronchique chronique
- Remodelage bronchique

Symptomes = reflet de ces différents mécanismes et donc
de leur hétérogénéité

Cough

Sensory nerve
dysfunction

Mucus hypersecretion

Airway T2 mucosal
inflammation

(eg, mast cells,
eosinophils)

= hypersensitivity

Cough with phlegm

(goblet cell hyperplasia) —— dyspnoea and wheezing

\‘ Elevated T2 biomarkers
(FeNO or eosinophils)

Asthma.Porsbjerg et al.Lancet2023
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2 — Physiopathologie : cascade inflammatoire

Viruses, bacteria, pollutants, cigarette smoke
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T2-driven inflammation Non-T2-driven inflammation General asthma

A M. Gauvreau, 2020
J

£




2 - Physiopathologie : les alarmines SRS

% Allergens \Z-’,f E 3 ﬁe'ﬁ' *

Bt vl < :. Goblet cell .* &% h
B85S I_-caaaaaaeaaa@aaauauoooeaaaea

Viruses, bacteria, pollutants, cigarette smoke
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N

Smooth muscle

Allergic eosinophilic Non-allergic eosinophilic Non-eosinophilic Structural changes
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T2-driven inflammation Non-T2-driven inflammation General asthma

Les alarmines : production par les épithélium lorsqu’il altéré/activés

But : Stimulation importante activité pro-inflammatoire
!Ig TSLP, IL33, IL25 : Plutot polarisation T2 M. Gauvreau, 2020




2 — Physiopathologie : I'inflammation T2

- Réponse adaptative : Lymphocytes T helper (LTh) et innée : Innate Lymphoide Cells (ILC)
- Orientation vers inflammation allergique/atopique et/ou éosinophilie
- Via la sécrétion d’un profil cytokinique commun « de type 2 »

Viruses, |
L] P

s, Epnhe"um H .. " -_' o .Allergens ﬁk ‘* t‘
Recrutement, différentiation, survie des éosinophiles 66608 aaaaaoa”baaadaaba

e IL4: Dendritic ceL—&
Orientation LB vers plasmocytes sécréteurs d’IgE
« IL13:

Contraction muscle lisse (bronchoconstriction)

TSLP

©

Macrophage

TSLP %
OX40L

Basophil Nal OX40

Mast cells

Sécrétion mucus
Libération du NO par I'épithélium

IL4 et 13 : passage éosinophiles sanguin vers
muqueuses

Smooth muscle

B ’, Allergic eosinophilic Non-allergic eosinophilic
——"' \

Asthma.Porsbiera et al.l. anhcet?2023 b s i




2 — Physiopathologie : les éosinophiles

Sécrétions de médiateurs, action directe :
=>» Hyperréactivité bronchique

=>» Activation et lésion de I'épithélium

=> Entretien de I'inflammation T2/Th2

=>» Favorisent impaction du mucus

« Soldats de I'inflammation bronchique »

Acteur majeur dans I’exacerbation aigue et le remodelage @
Mast cell activation
and survival

J21 8 cere

2024

AHR IMMUNOMODULATION REMODELLING

DR

ok dd ECM production
;5," Rl TN Mucus secretion
|
Epithelial damage —
a, IL-4,
Epithelial activation N;;
7 Fibroblast activation
MPO,ECP, /4 \ IL-4IL-13,1L-17 and proliferation
SMC contraction = EDN, EPO 1~k —
_@4— TGFB, NGF,
[ H
MPO, ECP, EDN, )/ POGEHBEGE  hyterentiation
EPO, NGF, SCF,
J d Myofibrobl
MHCH ofibroblast
CD80
IDO
CD8g, TGFB, FGF, < >
HB-EGF

Histamine,

Prostaglandins, .

Cytokines T cell antigen
presentation polarisation

SMC proliferation,
ECM production

Figure 2. Mechanisms by which eosinophils may contribute to airway hyper-responsiveness, airway remodelling and modulation of the
immune response. ECM, extracellular matrix; ECP, eosinophil cationic protein; EDN, eosinophil-derived neurotoxin; EPO, eosinophil
peroxidase; FGF, fibroblast growth factor; HB-EGF, heparin-binding epidermal growth factor; IDO, Indoleamine 2,3-dioxygenase ; MBP,
major basic protein; NGF, nerve growth factor; SCF, stem cell factor; TGF-B, TGF-o, transforming growth factor; VEGF, vascular

Triver dl, 2007 endothelial growth factor.



2 — Physiopathologie : marqueurs de lI'inflammation T2

Phénotypes cliniques :

- Asthme allergique :
» Contexte atopique
* Rhino-conjonctivite allergique
» Sensibilisation pneumallergéne

- Asthme T2 non allergique :
« Apparition tardive
» Polypose naso-sinusienne

» Sensibles aux CTC (et
corticodépendant)

» Exacerbations plus fréquentes et
severes

i 12 )
T e

Biomarqueurs « T2 high »

- Eosinophilie crachats >2%
- Eosinophilie sanguine >
- FeNO >

- définition sous CSI fortes doses
- car association avec efficacité biottt

- répéter au moins 3 fois a différents
temps, et notamment en exacerbation

RMR, Berger
2023
GINA 2024



2 — Physiopathologie : cascade inflammatoire

Viruses, bacteria, pollutants, cigarette smoke
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2 — Physiopathologie : I'inflammation non T2

acteria, pollutants, cigarette smoke

 Mécanismes : Moins connus dans I'asthme
D’autres voies immunitaires : Th1, ILC1, Th17, Neutrophiles

IL-17A CXCL8
GM-CSF

A|armlneS dont TSLP "_).(-3 Collagen
st - TSLP /)
Mémes atteintes structurelles et ) . |
« Phénotypes ? Plus d’obésité, de tabagisme, plus agés, b ® C@@
moins sensibles aux CSI @  ewornis /{' Fibroblast
Bi 2 A g lide Th17 cells e
« Biomarqueurs ? Aucun de validé . Mast cell
ygn  mgs , . .y IL-A7A TSLP
« Définition « négative » : ce qui n’est pas T2 (

Intrication des mécanismes inflammatoires, hétérogénéité

1 J L )
T T

Non-T2-driven inflammation General asthma

M. Gauvreau, 2020

Peri, Biomedicines, 2023
;-.;li' ﬁ} Fitzpatrick, Clinical Management Review, 2019



3 Biothérapies et
algorithmes
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3 — Biothérapies : lesquelles ?

Viruses, bacteria, pollutants, cigarette smoke
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3 — Biothérapies : Quelles preuves d’efficaciteé ?

Biologic agents licensed for severe asthma: a systematic review
and meta-analysis of randomised controlled trials

Christos Kyriakopoulos ®, Athena Gogali', Georgios Markozannes® and Konstantinos Kostikas ®*

'Respiratory Medicine Department, University of loannina Faculty of Medicine, loannina, Greece. “Department of Hygiene and
Epidemiology, University of loannina Faculty of Medicine, loannina, Greece.

Eur Respir Rev 2024;

Points for clinical practice

«  This meta-analysis, which included 48 RCTs regarding all the approved biologic agents for severe asthma,
with 16 350 participants in total, demonstrated that their administration reduced exacerbations and
hospitalisations, improved lung function, asthma control and quality of life, and reduced the use of
systemic corticosteroids, with a favourable safety profile.

« Anti-IL40. and anti-TSLP were the most effective agents in reducing exacerbations, anti-TSLP in reducing
hospitalisations, anti-IL4a and anti-TSLP in improving FEV,, anti-IgE in reducing ACQ score and improving
AQLQ score, and anti-IL5/5Ra in reducing OCS use and discontinuation.

« The effect of the biologics was greater overall in the subgroups of participants with features of T2-high

inflammation.
—"f




3 — Biothérapies : Quelles preuves d’efficaciteé ?

Données de suivi a 12 mois des patients initiant un traitement par Janvier
benralizumab en France dans la cohorte d'asthme sévére RAMSES 2024

Données de suivi des patients inclus dans la cohorte de Recherche sur

les AsthMes SEvéres (RAMSES) et ayant initié un traitement par le 23;\:&
dupilumab

Profil des patients asthmatiques sévéres de |a cohorte frangaise Janvier
RAMSES et efficacité-tolérance du mépolizumab 2024

Roche N ; Ayinde D ; Fabry-Vendrand ; Thabut ;

Taillé ; Ramses study group

P. Chanez ; A. Bourdin ; G. Devouassoux | C.
Taillg; . Bonniaud; S. Floguet; RAMSES Study
Group

Devouassoux G ; Chemla-Seydoux S ; El
Mouaddin N ; Portel L ; RAMSES study group

)27 B y8crhG

Poster — 28éme CPLF

Poster — 28éme CPLF

Poster — 28éme CPLF

» Cohorte francaise d’asthme sévére en vraie vie, débutée en 2019

 MEPOLIZUMAB, BENRALIZUMAB, DUPILUMAB : sur 1 an :

- diminution de 75%/80%/70% du taux d’exacerbations,

- amélioration score ACT,
- amélioration VEMS,
- réduction corticoides oraux

www.etude-ramses.fr



3 — Biothérapies : Criteres d’éligibilité

Possible specialised treatments for uncontrolled severe asthma

Anti-IgE

Anti-IL-5/5R

Anti-IL-4/13

Anti-TSLP

« Sensitised to

« Blood eosinophilia

B-eos 0.15-1.5, or

« No phenotype

Eligibility perennial (>0-15 or 0-3) FeNO >25 ppb requirements
allergens, allergen | and and » Exacerbations
driven disease +Exacerbations +Exacerbations or

and or or » mOCS use

» Exacerbations » mOCS use - mOCS use

or

= mOCS use
O R ey

Possible » B-eo0s >0-26 » Higher blood » Higher blood = Higher blood

predictors of = FeNO >20 ppb eosinophils eosinophils eosinophils

good response - Allergen driven « More exacerbations | « Higher FeNO » Higher FeNO
asthma » CRSWNP « CRSwNP

Effective alsoin - Chronic « CRSWNP « CRSWNP NA
spontaneous « EGPA « Atopic
urticaria « HES dermatitis

= CRSwWNP

Figure 5: Assessment and treatment of severe asthma
B-eos=blood eosinophils. CRSwNP=chronic rhinosinusitis with nasal polyps. EGPA=eosinophilic granulomatosis with |
1s. HES=hypereosinophilic syndrome. ICS=inhaled corticosteroids. FeNO=fractional exhaled nitric oxide. mOCS=main
TSLP=thymic stromal lymphopoietin.

J21 8 cene

2024

Asthma.Porsbjerg et al.Lancet2(
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3 — Biothérapies : facteurs prédictifs d’efficacité, comorbidités

\/

Possible specialised treatments for uncontrolled severe asthma

Anti-IgE

Anti-IL-5/5R

Anti-IL-4/13

Anti-TSLP

« Sensitised to

« Blood eosinophilia

B-eos 0:15-1.5, or

= No phenotype

Eligibility perennial (>0-15 or 0-3) FeNO >25 ppb requirements
allergens, allergen | and and » Exacerbations
driven disease «Exacerbations +Exacerbations or

and or or » mOCS use
« Exacerbations « mOCS use *» mOCS use

or

= mOCS use

Possible » B-eos >0-26 » Higher blood » Higher blood = Higher blood

predictors of = FeNO >20 ppb eosinophils eosinophils eosinophils

good response = Allergen driven = More exacerbations | + Higher FeNO » Higher FeNO
asthma « CRSWNP + CRSWNP

Effective also in « Chronic « CRSWNP + CRSWNP NA
spontaneous « EGPA AMM ) « Atopic
urticaria = HES uMn?gsgﬁgtab dermatitis

» CRSwWNP

Figure 5: Assessment and treatment of severe asthma

B-eos=blood eosinophils. CRSwNP=chronic rhinosinusitis with nasal polyps. EGPA=eosinophilic granulomatosis with po
1. HES=hypereosinophilic syndrome. ICS=inhaled corticosteroids. FeNO=fractional exhaled nitric oxide. mOCS=mainte

TSLP=thymic stromal lymphopoietin.

SN
psile

Asthma.Porsbjerg et al.Lancet2023



3 — Biothérapies : Algorithmes décisionnels

Continue to optimize management as in section 3 (including inhaler technique, b

/ i further and
provide patient support

* Investigate for comorbidities/differential

J Quimper
26 et27

2 Septembre
202

Assess the severe asthma phenotype Consider other treatments

diagnoses and treat/refer as

- Consider: CBC, CRP, IgG, IgA, IgM,
IgE, fungal precipitins; CXR and/or
HRCT chest; DLCO; DEXA scan

- Skin prick testing or specific IgE for
relevant allergens, if not already done

- Consider screening for adrenal
insufficiency in patients taking
maintenance OCS or high dose ICS

- If blood eosinophils 2300/pl, look for
and treat non-asthma causes, includ-
ing parasites (€.g. Strongyloides
serology, or stool examination)

- If hypereosinophilia .g. 21500/,
consider causes such as EGPA

- Other directed testing (e.9. ANCA, CT
sinuses, BNP, echocardiogram)
based on clinical suspicion

Consider need for social/psychological

support

Involve multidisciplinary team care

(if available)

Invite patient to enroll in registry (if

available) or clinical trial (if appropriate)

For more details

— pg 15

Could patient f5 adon
P S . . Type 2 biologic yes
have Type 2 airway ye ‘(Typez airway meyr’;py av:i‘:’:}ala/ -
inflammation? . affordable?
+ Consider adherence tests
Type 2 inflammation « Consider increasing the ICS dose for 3-6 months
+ Consider add-on non-biologic treatment for l""

+ Blood eosinophils 2150/l
and/or

« FeNO 220 ppb and/or

+ Sputum eosinophils >2%, and/or

« Asthma is clinically allergen-
driven
(Repeat blood eosinophils and
FeNO up to 3x, at least 1-2
weeks after OCS or on lowest
possible OCS dose)

specific Type 2 clinical phenotypes, e.g. AERD,
ABPA, chronic rhinosinusitis, nasal polyposis, If add-on Type 2-targeted biologic therapy is
atopic dermatitis NOT available/affordable
* Consider higher dose ICS, if not used
« Consider other add-on therapy
(e.g- LAMA, LMILTRA, low dose azithromycin)
+ As last resort, consider add-on low dose OCS, but
implement strategies to minimize side-effects
+ Stop ineffective add-on therapies

Go to section 10

Note: these are not the criteria for

e ot e '~—»,,‘{No evidence of Type 2 airway inflammation

* Review the basics: differential diagnosis, inhaler technique, adherence,
comorbidities, side-effects

+ Avoid exposures (tobacco smoke, allergens, irritants)
+ Consider investigations (if available and not done)

- Sputum induction

- High resolution chest CT

- for

* Consider trial of add-on treatments (if available and not already tried)

- LAMA

- Low dose azithromycin

- AntiIL4Ra *if taking maintenance OCS

- Anti-TSLP* (but insufficient evidence in patients on maintenance OCS)

- As last resort, consider add-on low dose OCS, but implement strategies
to minimize side-effects

Consider bronchial thermoplasty (+ registry)

Stop ineffective add-on therapies

Not currently eligible
for T2-targeted biologic
therapy

~.

Go to section 10

* Check local eligibility criteria for specific biologic
therapies as these may vary from those listed

— pg 16 — pg 17

9 Adolescents and adults with difficult-to-treat and severe asthma © GINA 2023 www.ginasthma.org




ASSess and treat severe astnma phnenotypes contd
imper

Continue to eptimize management as in section 3 inhaler 5 b fidie )
P

ﬁ Consider add-on biologic Type 2-targeted treatments )
Eligibility Predictors of asthma response
- = Consider add-on Type 2- Anti-IgE (omaiizumab) What factors may predict good
targeted biologic therapy Is the patient eligible for anti-IgE for severe allergic asthma?® asthma response to anti-IgE? Extend trial ls
o pa‘::::f il « Sensitization on skin prick testing or specific IgE * Blood eosinophils 2260/ul ++ St
xacarbatons or poor « Total serum IgE and weight within dosage range = FeNO 220 ppb +
symptom control on high N
dose ICS-LABA, who have + Exacerbations in last year » Allergen-driven symptoms + unclear
evidence of T;VPB 2 - Childhood-onset asthma + o ED
inflammation’ if eligible®; Good os
« Consider local payer trial for at least asthma s
::':luv::il!bnlyd::g:d‘ Anti-IL5/ Anti-IL5R (benralizumab, mepolizumab, reslizumab) What factors may predict good 4 months and response?™ 30;;1':5!::;:““
prodistars of rasponise s the patient eligible for anti-IL /anti-ILSR for severe eosinophilic asthma?*  asthma response to anti-IL&/5R? assess response E #
when choosing between + Exacerbations in last year « Higher blood eosinophils +++ no
available therapies + Blood eosinophils, e.g. 2150/pl or 2300/l = More exacerbations in
+ Also consider cost, dosing no :r;v:us yp;ar'-'--;;‘
» Adult-onset of asthma ++
frequency, route (SC or IV), A STOP add-on
patient preference « Nasal polyposis ++
Consider switching
; to a different Type
Anti-ILARx (dupilumab) What factors may predict good 2-targeted ,,,B,fpy,
Is the patient eligible for anti-IL4Ru: for severe eosinophilic/Type 2 asthma?* asthma response to anti-IL4Rw? if eligible”
+ Exacerbations in last year » Higher blood eosinophils +++
no
+ Blood eosinophils 2150 and <1500/pl, or FeNO 225 ppb, * Higher FeNO +++
Which biologic or taking maintenance OCS
is appropriate to
start first? no
no Little/no response

Anti-TSLP (tezepeiumab)

Is the patient eligible for anti-TSLP for severe asthma’ ?*
+ Exacerbations in last year

J Eligible for none? Return to section 7

What factors may predict good
asthma response fo anti-TSLP?

- Higher blood eosinophils +++
- Higher FeNO +++

to T2-targeted therapy

No evidence of Type 2 airway inflammation
* Check local eligibility criteria for specific biologic
therapies as these may vary from those listed

For more details

— pg 18

No evidence of Type 2 airway inflammation. Go to section 10

10 Adolescents and adults with difficult-to-treat and severe asthma

© GINA 2023 www.ginasthma.org
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3 — Biothérapies : Algorithmes dﬁicisionnels ™

‘ Severe asthma (without daily OGs) “

\
‘ /4 \ |

OG-dependent severe asthma

Blood eosinophils Blood eosinophils Blood eosinophils
<150 cells/pl 150 to 1500 cells/pul >1500 cells/ul
i
* I * \ Current or historic
evidence of
FENO <25 ppb FENO =25 ppb increased blood
Integrate clinical Rule out parasitic eosinophil count?
l l characteristics, infections, hemato-

biomarkers, and

logic diseases, and
coexisting conditions

other hypereosin-
ophilic conditions

Allergic asthma

Allergic asthma
and perennial allergy?

and perennial allergy?

Yes Mo Yes No Yes No
Anti-IgE Anti-TSLP Anti-IgE, || Anti-IL-4Ra Anti-IgE, Anti-IL-5 Anti-IL-4Re, | | Anti-IL-4Ra
or anti-IL-4Ra, or anti-IL-4Ra, or anti-IL-5,
anti-TSLP or anti-TSLP anti-IL-5, anti-1IL-5R or
anti-TSLP anti-1L-5R, anti-IL-5R
or
anti-TSLP \—li
|

T Taper OGs gradually
l v Monitor for adrenal insufficiency

. . . . Monitor for unmasking of EGPA
Assess response (after 4 to 6 months), side effects, and patient satisfaction Assess response, side effects
’ and patient satisfaction

Brusselle, NEJM, Biologics therapies for severe asthma, 2022
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Severe asthma (without daily OGs) |- > OG-dependent severe asthma o 7 S
| | L
Blood eosinophils Blood eosinophils Blood eosinophils
<150 cells /pl 150 to 1500 cells/ul >1500 cells/ul
J
‘ I + Current or historic
evidence of
Feno <25 ppb FEno 225 ppb ! ! increased blood
Integrate clinical Rule out parasitic eosinophil count?
i i characteristics, infections, hemato-
biomarkers, and logic diseases, and
Allergic asthma Allergic asthma coexisting conditions other hypereosin-
and perennial allergy? and perennial allergy? ophilic conditions
Yes No Yes No Yes No
Anti-IgE Anti-TSLP Anti-IgE, || Anti-IL-4Rar Anti-IL-5 Anti-IL-4Ra, | | Anti-IL-4Ra
or anti-IL-4Ra, or or anti-IL-5,
anti-TSLP or anti-TSLP anti-IL-5R or
anti-TSLP : g [ anti-IL-5R
T
anti-TSLP
N i, )
Anti-IgE Anti-IL5/5R Anti-IL-4/13 Anti-TSLP
Possible +B-e0s >0-26 + Higherblood
edictors of inophil
E:mcllmnse = Allergen driven %
—— Asthma.Porsbjerg et al.Lancet2023
Effective also in «ch ” . . .
donic | > e Brusselle, Biologics therapies for severe
icari = HES dermatiti
il e asthma, 2022




3 — Biothérapies : Autres criteres de choix J21 8 #cec

_ OMALIZUMAB MEPOLIZUMAB BENRALIZUMAB DUPILUMAB TEZEPELUMAB

Mode Seringue pré- Seringue pré- Seringue pré- Seringue pré- Seringue pré-
d’administration remplie remplie remplie remplie remplie
Auto-injection Auto-injection Auto-injection Auto-injection

Posologie Dépendant taux d’IgE et  100mg 30mg 200 ou 300mg 210mg

Poids

1 & 4 injections
Rythme 2 ou 4 semaines 4 semaines 1/moisx3 puis 2 mois 2 semaines 4 semaines
Prix sur 1 année De 8333,7 11942,58 € 15979,52  puis 16416 € 13114,53 €

A 33335,12€ Soit 11984,64 € Puis 15843,10 €

"-:,J
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Biothérapies : Remarques sur les algorithmes actuels 213 sces

Pas de preuves solides pour privilégier une biothérapie versus une autre pour un méme
phénotype

Aucune étude face-face (PREDICTUMAB en cours)

Uniquement des études comparatives indirectes, mais études hétéerogenes
AMM et éligibilités qui se recoupent de plus en plus

Pourtant asthmes restant hétérogenes entre eux !

Possibilité d’aller plus loin dans le phénotype clinique?



4 Perspectives




4 — Biothérapies : aller plus loin dans le phénotypage ?

Epithelial dysfunction m[
(Disrupted barrier, aberrant inflammatory response r
to asthma triggers) =

i

8.4 daBiNa

Epithelial transition: goblet cell
hyperplasia
(Mucus hypersecretion)

Immune hyper-responsiveness and trained immunity

* @ ®

TRMs DCs 2 Th2 Eosinophils ~ Mast cells
Key cytokines: TSLP, IL-33, IL-25, IL-4, IL-5, IL-13, IL-8
Key infl y mediators: leukotrienes, PGD, histamine, tryptase,

chymase, EPX, ECP, EDN
Growth factors: EGF, TGF-B, VEGF

=&

Airway remodelling
(basal membrane, fibroblasts)

b

ASM pathology
(hypertrophy, hypercontractility, mast cell infiltration, release of
immune mediators)

= Irritative cough: provoked by

Immune

hyper-responsiveness
(aberrant response to
asthma triggers: tendency
to inflammatory bursts)

Loss of lung function
(typically irreversible: fixed [
airflow obstruction)

thickening:

Reduced lung function
(potentially reversible with /

anti-inflammatory treatment)

Airway remodelling;
(basal membrane

subepithelial fibrosis)

Sensory nerve
"dysf\mdinn

Mucus hypersecretion

- environmental triggers

Cough
- hypersensitivity

Cough with phlegm
ia) ——{ d and i

hyper-responsiveness (eg, mast cells,
eosinophils)

Variable airflow obstruction

Bronchospasm

Wheezing, dyspnoea, cough

(goblet cell hyperp

Airway T2 mucosal
ASM hypertrophia Airway inflammation
and mucosal cedema

{is )

\ Elevated T2 biomarkers
(FeNO or eosinophils)

Quelques exemples d’éléments d’intérét actuels ...

Asthma.Porsbjerg et al.Lancet2023



4 — Biothérapies : effet sur mucus/impactions

Le dupilumab diminue le score de mucus chez les patients
recevant le dupilumab vs placebo a la semaine 24

UCSF mucus score
LSM change from baseline

LS, least square mean (méthode des moindres carrées) ; OR, odds ratio ; g2w, toutes les 2 semaines ; SE, standard error (écart-type)
Castro M. et al. Evaluatiori dé I'effet dudGpillinab sur Pinflammation de type 2 &tTesbol

=11

-2

31

4]

== Placebo =8-= Dupilumab 300 mg SC q2w
*%k
I I

Nominal p<0.001

-5 T T
Baseline Week 4

Week 24

LSM (SE) change from baseline at

Week 24
Placebo (n=37) 1.44 (0.66)
Dupilumab (n=72)  —3.48 (0.46)
LSM difference —4.92 (0.80)

d'asthme modéré & sévére non contrdlé : I'essai VESTIGE. Poster présenté au CFA 2024,

Porsbierg C. et al. Effect of dupilumab treatment on mueus plugging and mucus volume in type 2 asthma: the phase 4 VESTIGE trial. Pos!

Présents 3 I'ATS 2024,
S S

Tezepelumab Reduced Mucus Plugging in Patients with

Uncontrolled Asthma'

J2

Exploratory endpoint: Effect on Mucus Plugging

Qulmper

AN
e CPH G

CASCADE
\_pathfinder

~

» Tezepelumab reduced mucus plugging scores

compared with placebo at EOT,2 which correlated
with improvements in lung function’

» Asuggested mechanism is through the
suppression of multiple T2 inflammatory
pathways, including IL-5 and IL-13"

Mucus plug before and after tezepelumab?
ey | J

ucht?ﬁmzm chez les patients $ouffrant

Baseline

N
Tezepelumab 210 mg Q4W (n=37)"® Placebo Q4W (n=45)">
14 14
1241 12
g Mean (SD) change Mean (SD) change
g0 -1.7 (2.6) 10 0.0 (1.4)
1
o
£8 8 1
§. 1
2 611
o
» 4 1
§4 2 4 1
2 2 3
2,12 2 314 3
7 4 7 7
0 {16 20 g |31 30
Baseline . EOT  Baseline . EOT
Visit Visit

14/37 (37.8%) of tezepelumab patients and 6/45 (13.3%) of placebo
S patients changed status from plug at baseline to no plug at EOT2¢ )

2Post hoc analysis of mucus scoring in 18 lung segments by CT was performed at baseline and EOT by a blinded radiologist, with a range from 0 to 18. Mucus plugs were
defined as opacities that completely occlude the lumen of a segmental or subsegmental airway; "Data shown are for patients with CT scans at baseline and EOT. Number
shown represents number of patients for each mucus plug score; “No mucus plugs, mucus plug score of 0; with mucus plugs, mucus plug score of 2

1. Nordenmark LH et al. Article and supplementary appendix. NEJM Evid. 2023; ;2(10). doi: 10.1056/EVID0a2300135; 2. In House Data, AstraZeneca. DoF Z4-55018.



4 — Biothérapies : effet sur toux/expectorations J21%E Borms

NAVIGATOR: Effect on Patient-Reported Cough
and Phlegm Production

NAVIGATOR
pathfinder

Patients “Over the past 4 weeks, Patients m “Over the past 4 weeks,
with FPC | have coughed” with FPC | have brought up phlegm”
BEC BEC FeNO FeNO BEC BEC FeNO FeNO
Overall < 300 cells/pL = 300 cells/pL < 25 ppb =25 ppb Overall < 300 cells/pyL = 300 cells/pL < 25 ppb 225 ppb

o
o

S
o

o
o

—————e

S

m Placebo

LS Mean Change (SE)
from Baseline to Week 52 in SGRQ Score

.25 = Tezepelumab 210 mg Q4Q

In a post hoc analysis, tezepelumab treatment improved patient-reported cough and phlegm production
compared with placebo

Patient-reported data on cough and phlegm were collected via two items within the SGRQ: “over the past 4 weeks, | have coughed” and “over the past 4 weeks, | have brought
up phlegm”. ltems were scored from 0 (not at all) to 4 (most days a week).
BEC = blood eosinophil count; Cl = confidence interval; FeNO = fractional exhaled nitric oxide; FPC = frequent productive cough; LS = least-squares; Q4W = every 4 weeks;
SE = standard error; SGRQ = St. George’s Respiratory Questionnaire.

58 Castro M et al. Presented at: ATS Annual Meeting; May 19-24, 2023; Washington, D.C.




4 — Biothérapies : effet sur le remodelage J21 8 8cev

> Anti-IL5 has the potential to impact structural airway remodelling?

In the MESILICO study, mepolizumab treatment was associated with multiple features of airway remodelling in endobronchial biopsies®

f
<= p<0.001
< - ~
° g " p<0.001
] 2~
s o‘ .............. 3 EE N
2 5 2 —
2 ‘s 8g 10 ¢
£ £ 2L . N
-3 =8
¢ Attt i
Mepolizumab - 6
S Pre Post
Mepolizumab
P - . = g
£ s
Q % —_— S Mean reduction in airway smooth muscle area (p=0.004):
s OSSP S
|- N o 4 U 0
5 <> CDL DT 27%

Mepolizumab was associated with reduced epithelial damage,

decreased lamina reticularis layer thickness and reduced smooth muscle area’

1. Domvri K, et al. ERS 2023; Poster 3152.




4 — Facteur prédictif de la réponse : piégeage gazeux ? 215 Beer

MISSIUN
@ R 2024
# EN DIRECT>>>

Une étude a évalué la valeur pronostique de réponse au traitement par benralizumab du piégeage
gazeux mesuré par scanner thoracique chez des patients asthmatiques séveres.

Etude BENRALISCAN : Prédire la réponse au Benralizumab chez les asthmatiques sévéres en
TDM thoracique dynamique a l'inclusion et au cours de I'année de traitement.
Pas de facteur prédictif déterminé mais piégeage gazeux > taux PNE pour envisager la réponse

Acquisition Optimisation

il

7 )

g e !
i



4 — Biothérapies : effet sur la réponse clinique P18 Boerc

Etude observationnelle issue du registre danois
ERJ 2022

Absence de réponse

Chance de rémission meilleure chez
9% | Rémission clinique des patients avec une maladie de
plus courte durée et moins grave

e
.
S
.
Ly

Réponse clinique

—> Intervention précoce des

Réponse clinique : réduction de 50 % des exacerbations et/ou b|0|og |q ues pour résultats opt| maux ?
réduction de 50 % de la dose d'entretien de CSO, si

nécessaire.
Rémission clinique : pas d’exacerbation, arrét des CSO,

normalisation de la fonction pulmonaire (FEV1 > 80%),
ACQ6 =1.5.

Adapted from: S Hansen, Eur Respir J 2022; 60: Suppl. 66, 3553.




4 — Perspectives : Quand l'introduire 1?

Extension d’indications :
- PNS, Dermatite atopique (pemphigoide bulleuse? Dupilumab), GEPA, SHE...BPCO /ACOS

- Augmentation des prescriptions - Codt en baisse ?

Bonne tolérance :
- Indications en pédiatrie
- cf RCP / études vraies vies :
- OMALIZUMAB : Données HAS et études XPORT et Long et al., J Allergy Clin Immunol, 2014
- MEPOLIZUMAB : Reality
- BENRALIZUMAB : Ramseés
-  TEZEPELUMAB : Données ATS 2024
- DUPILUMAB : Proverb

> Biothérapies au palier 4 du GINA ?

-J 1 Quimper
26 et
2 5

et27
mmmmm
24

e %
JARCPHG
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4 — Perspectives : Quand l'introduire !? S = i

. —:-' Short courae
Whats new in GINA? Gapedunidras
| palients presenting
& with severely
uncontrofied

asthma

See GINA
Eevens
asthma guide

KledMnph dose ICS | Aod bodropirn ™t | Add ow

Low dose IG5 Medhigh dose 105! dose OCS
T LTRA LLTRA as-needed SABA
for + theoph') | for + theoph) - _
Add LAMA or add LTRAT "”'“2‘" PRI
Az-neaded SABA or : low dose IGS- for pas or add HOM SLIT or switch | 200 LTRAT Az lssf resort
i As-needed formoterol for patients : consider adding low dose
low dose ICSformoterol® - prescribed maintenance and reliever therapyt IR NGHD e s OCS but consider side-affects

2018 2019 2024
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4 — Perspectives : Quand l'introduire 1?

% of maximum clinical effect

Relationship of Fluticasone Propionate dose, clinical effect,
and risk of systemic side effects

100 Low dose Medium dose High dose L
Aok 70
80 f e _ & L 60
50
60
- 40
40 30
.II i ) B 20
20 |+
a L 10
) = 0
0 250 500 750 1000

Daily dose of Fluticasone Propionate (ug)

Efficacy outcome

—a— FEVH1
—e— Moming PEF
4 Evening PEF

—e— Use of rescue medication

- Major exacerbations

& Night awakenings

Systemic side effect

—¢- Adrenal insufficiency

*- Cataracts

—%- Non-vertebral fracture

%- Diabetes

% Increase in risk of systemic side effect

J2

Quimper
26 et27
Septembre
202

= A

Inhaled Corticosteroid

Beclomethasone dipropionate (CFC)
Beclomethasone dipropionate (HFA)
Budesonide (DPI)

Ciclesonide (HFA)

Fluticasone propionate (HFA)
Fluticasone furoate (DPI)
Mometasone furoate

Dose (ug/d)

Low Medium High
200-500 =500-1,000 =1,000
100-200 =200-400 =400
200400 =400-800 =800
80-160 =160-320 =320
100-250 =250-500 =500

100 NA 200
110-220 =220-440 =440

Bioequivalence*

Definition of abbreviations: CFC =chlorofluorocarbon propellant; DPI= dry powder inhaler; HFA =
hydrofluoroalkane propellant; NA = not applicable.

*Bioequivalence compared with beclomethasone dipropionate, derived from the stated “high dose.”

From reference 2.

Beasley et al, Concise Clinical Review, 2019



4 — Perspectives : Données SHAMAL

Reduction of daily maintenance inhaled corticosteroids in
patients with severe eosinophilic asthma treated with
benralizumab (SHAMAL): a randomised, multicentre, open-
label, phase 4 study

Phase 4 sur Benralizumab et CSI

Essai multicentrique, randomisé, contrdlé, en ouvert

3/1 : dose élevée - moyenne, faible et a la demande VS dose élevée
Phase de réduction : S32

Phase de maintenance : S48

22 sites sur 4 pays

Novembre 2019 a Février 2023

Réduction de dose : 117 patients / Contrdle : 37 patients

Objectif principal : nombre de patients ayant pu réduire le ttt de fond a S32
Objectifs secondaires : ACQ-5, QOL, VEMS, exacerbations, dose total CSI

Jackson et al, The Lancet, 2024



4 — Perspectives : Données SHAMAL VAR =iic

A B
100 5
C
2000+ —a— Treatment reduction (125)
18004 _ —e— Reference (43)
g0 - - -
1600+ 1453
1395 s S 1402 1425
9 1400 —— Tt T 1265
g 1200 I
g ] g 1000 - -
8 = - -
g £ 800 - L
= =
e
& 40+ T 600 |
8 1 546
2 400 SR W —
380 408 76
200 L
20 o | | E—
=200 - T T T T T T
Baseline Week 8 Week 16 Week 24 Week 32 Week 40 Week 48
() 4—— Treatment reduction (n) 125 135 123 121 120 119 117
Reference (n) 43 42 41 40 39 38 38

iqure 2: Reductions in ICS-formoterol maintenance dose throughout the study

\) Patients reducing their IC5-formoterol maintenance dose at the end of the reduction period (week 32). (B) Patients maintaining theirweek-32 dose throughout
1e maintenance period (week 48; n=118). (C) Changes in mean total daily 1CS dose throughout the study. Proportions were calculated vsing the number of patients
ith a non-missing dose at week 32 and week 48 as the denominator. ICS=inhaled corticosteroids.

Jackson et al, The Lancet, 2024




4 — Perspectives : Données SHAMAL

A B
200—| —a— Treatment reduction (125) 404
C
_ 1 200
E T —
E 1 )
g E
0 —
E =
2 @
g B
2. 5
g B
E 2 -
G E
(TR ‘ m - L
1 E _100-| — Relieveronly
= —— Low -
-2 = | —= Medium
150 —a— High
Treatme -200 = REfErEInCE T T T - T T - 1
reduction Baseline ~ Week8  Week16 Week24 Week32 Weekd4d Week48
Reference .
Reliever only (n) 60 60 58 52 59 56
Law (n) 16 15 12 15 15 15
Medium (n) 15 14 13 15 12 15
High (n) 6 7 7 7 7 5
Reference (n) 30 32 30 30 32 29

FeMOmean change frombaseline (pph)

S0+

40+

304

20+

10+

104

=20

J21

Quimper
sl JACPHG

202 trm i

Baseline

57
15
13

6
30

T T T
Week8  Week1o

58
16
12

7
28

T
Week 24

57
14
12

7
29

Week 32

57
15
12

7
29

56
16
9
7
30

T T 1
Week 40 Week 48

54
15
11

7
30

Jackson et al, The Lancet, 2024



4 — Perspectives : Données SHAMAL

Exacerbations,n Total Annual Rate ratio

follow-up, exacerbationrate (95% Cl)

years (95% C1)
Reduction period
Treatment reduction (n=125) 11 75-54 0-15 (0-08-0-26)  3-67 (0-40-27-55)
Reference (n=43) 1 2519 0-04 (0-01-0-28)
Maintenance period
Treatment reduction (n=125) g 35-96 0-14 (0-06-0-33)  0-39(0-11-1-39)
Reference (n=43) 4 1132 0-35 (0-14-0-90)
Entire study period
Treatment reduction (n=125) 16 111-33 0-14 (0-09-0-23)  1.05(0-41-2-68)
Reference (n=43) g 36-61 0-14 (0-06-0-31)

Jackson et al, The Lancet, 2024



4 — Perspectives : d’autres molécules a venir ? 9

Thérapeutiques : Clinical trial gov :
- asthme sévere + phase 2 = 64 résultats
- acs monoclonaux inhalés
- acs anti IL23 (risankizumab, étude négative)
- acs anti ST2 (astegolimab, étude positive y compris non T2)

- Depemokimab : 1 injection tous les 6 mois

J2

Qui
2

mmmmm

uimper )/
6 et27
202



4 — Perspectives : d’autres molécules a venir ?

Twice-Yearly Depemokimab in Severe
Asthma with an Eosinophilic Phenotype

Phase 3A

DEPEMOKIMAB

Acs anti-IL5 a haute affinité et a demi-vie longue

1 injection / 6 mois

Diminution du taux annualisé d’exacerbations dans I'asthme sévére éosinophilique

Jackson et al., NEJM, 2024



4 — Perspectives : d’autres molécules a venir ?

End Point SWIFT-2 Pooled Trials
Depemokimab Placebo Depemokimab Placebo
(N=252) (N=128) P Valuet (N=502) (N=250)
A Time to First Exacerbation in SWIFT-1
) L. Primary end point
B Time to First Exacerbation in SWIFT-2
First d s dd Annualized rate of exacerbatii 0.56 1.08 <0.001 0.51 1.11
irst dose econt dose (0.44100.70)  (0.83 to 1.41) (0.43100.60)  (0.92t01.33)
100
_ 907 Patients Patients
& 80 No.of withzl with0
g 704 Patients Event Events
5 Placeb
:E 60 acebo no. (96)
£ 50 Placebo 128 64 (50) 64 (50)
g 40 Depemokimab 252 81(32) 171 (68)
< 5 Hazard ratio, 0.53 (95% Cl, 0.38-0.74)
E
3 204
U -
10+ Depemokimab, 100 mg subcutaneously
0 T T T T T T T T T T T T 1
] 4 8 12 16 200 24 28 32 36 40 44 48 52
Weeks to Event
No. at Risk
Placebo 128 114 105 95 90 85 81 74 72 69 65 63 62 41
Depemokimab 252 242 237 225 214 203 200 193 185 183 179 171 163 128

Jackson et al., NEJM, 2024
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Conclusion

Asthme sévere : fréquent et hétérogéne
Approche physiopathologique et phénotypique vers une prise en charge de plus en plus
personnalisée

Les CSI ont la vie dure mais résistent

Elargissement de la place des biothérapies

Beaucoup de données, pas d’études comparatives entre biothérapies

Nouvelles thérapeutiques biologiques a venir (cibles, mécanismes et modalités
d’administration variés)

Nouveaux facteurs prédictifs de la réponse aux traitements?

Algorithmes décisionnels en évolution constante mais

Tenir compte du phénotype, du profil et historique du patient, des comorbidités, de la
dispensation et du codt
RCA avant L'lA: help ?

i 12 )
T e
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