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What’s new in GINA 2021 (adults and adolescents)?

STARTING TREATMENT

in adults and adolescents with diagnosis of asthma

ICS-containing therapy is recommended even if the sympfoms are infrequent,
as it reduces the risk of severe exacerbations and need for OCS

Track 1 is preferred if the patient is likely to be poorly adherent with daily controller

START

HERE IF

CONTROLLER and
PREFERRED RELIEVER
(Track 1). Using ICS-formoterol
as reliever reduces the risk of
exacerbations compared with
using a SABA reliever

— Confirm diagnosis

— Symptom controland —*
modifiable risk factors,
including lung function

— Comorbidities

START
HERE IF

CONTROLLER and
ALTERNATIVE RELIEVER
(Track 2). Before considering a
regimen with SABA reliever, check
if the patient is likely to be adherent
with daily controller therapy

— Inhaler technique
and adherence —>

— Patient preferences
and goals

Daily symptoms,
or waking with
asthma once a

Symptoms most
week or more,

days, or waking

I and low lun
Symptoms less with as}(hma once d low lu g
than 4-5 days a week or more
a week
STEP 4
STEP 3 Medium dose
Low dose maintenance

STEPS 1-2

As needed low dose ICS-formoterol

Symptoms less
than twice
a month

STEP 1

Take ICS whenever
SABA taken

; ICS-formoterol
maintenance

ICS-formoterol

RELIEVER: As-needed low-dose ICS-formoterol

Daily symptoms,
or waking with
asthma once a
week or more,

and low lung

Symptoms most
days, or waking
with asthma once

Symptoms twice a
month or more,

but less than 4-5 o TR @17 T function
days a week
STEP 4
Medium/high
STEP 2 f(-)r::c)sae dose maintenance
Luu_ur dose e ICS-LABA
maintenance ICS ICS-LABA

RELIEVER: As-needed short-acting B;-agonist

Short course OCS
may also be needed
for patients presenting
with severely
uncontrolled asthma

STEP 5

Add-on LAMA

Refer for phenotypic
assessment + anti-IgE,
anti-IL5/5R, anti-IL4R
Consider high dose

IC S-formoterol

Short course OCS
may also be needed
for patients presenting
with severely
uncontrolled asthma

STEP S5
Add-on LAMA

Refer for phenotypic
assessment + anti-IlgE,
anti-IL5/5R, anti-IL4R
Consider high dose
ICS-LABA

1. Global Initiative for Asthma (GINA). Global Strategy for Asthma Management and Prevention 2021. Available at: http://www.ginasthma.org/
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Propositions de phénotypes « théoriques »
Th2/nonTH?2 et de I’age de survenue

(Wenzel, Nat Med 2012)
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? Méthodologie 16.19.24

A
X

Etude INNOVATE

£

Etude randomisée, multicentrique, en double aveugle, contrélée versus
placebo

Patients atteints d’asthme allergique persistant sévére (12 a 79 ans) ayant une
reduction de la fonction pulmonaire (VEMS 40-80 % des valeurs prédites) et dont
les symptémes de 'asthme étaient mal contrélés en dépit d’une corticothérapie
inhalée a forte dose + un B,-agoniste de longue durée d’action (au moins
2 exacerbations ayant nécessité une corticothérapie systémique ou hospitalisation
ou présentation dans un service d'urgences en raison d’'une exacerbation sévere de
|'asthme au cours de ['année précédente).

n=419

2 groupes : Xolair® (n=209) 1 administration toutes les 2 ou 4 semaines, en fonction
de la dose déterminée a partir du poids et du taux d’IgE sériques totales, en addition
a un traitement par plus de 1 000 pg de dipropionate de béclométasone (ou
equivalent) plus un 3, agoniste a longue durée d’action. Les traitements de fond par

corticoide oral, théophylline et anti-leucotriénes (si débutés > 4 semaines avant
randomisation) étaient autorisés ou un placebo (n=210).

Suivi : 28 semaines.

F33128 — Avril 2017 - 17/04/62877141/PM004 — © NOVARTIS PHARMA SAS - Ce document est destiné

uniquement a l'usage exclusif des délégues médicaux Novartis Pharma et ne peut étre remis a un tiers.

. Résumé des Caractéristiques du Produit Xolair®.
. Avis de la Commission de la Transparence de Xolair®. HAS 4 janvier 2006. ﬁl—é“ L
. Humbert M. et al. Benefits of omalizumab as add-on therapy in patients with severe persistent asthma who are inadequately controlled despite
best available therapy (GINA 2002 step 4 treatment): INNOVATE. Allergy 2005;60:309-316. Etude retenue lors de 'évaluation de 'AMM et du
dossier de transparence.
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t .Critéeres d’évaluation 16.19.24 N

Etude INNOVATE

A
. =
7!' Critére principal

® Taux d’exacerbations cliniguement significatives de
'asthme au cours de la période de traitement.

eut &tre remis a un tiers.

Q"' Critéeres secondaires
Taux d’exacerbations séveres.
Nombre de recours aux soins d’'urgence.

Score global de qualité de vie (évalué au moyen du
questionnaire de qualité de vie JUNIPER).

DEP.
VEMS.

Tolérance.

- 17/04/62877141/PM/004 — @ NOVARTIS PHARMA SAS - Ce document est destiné
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. Résumé des Caracténstiques du Produit Xolair®.
. Avis de la Commission de la Transparence de Xolair®. HAS 4 janvier 2006. ()—l_i;ll"
. Humbert M. ef al. Benefits of omalizumab as add-on therapy in patients with severe persistent asthma who are inadequately controlled despite
best available therapy (GINA 2002 step 4 treatment): INNOVATE. Allergy 2005:60:309-316. Etude retenue lors de ['évaluation de TAMM et du S alizumah
dossier de transparence. .




> Réduction des exacerbations -

h ‘Critére principal 16.19.24

LY

ﬁl' Réduction des exacerbations cliniqguement significatives
au cours des 28 semaines de traitement

o . T o
Taux d'exacerbations cliniquement significatives Taux d'exacerbations cliniquement significatives

10

-19,4% -26%
p=0,153 {NS 5 p=0,042
Rapport des taux :

0,738
IC 95 % :[0,552-0,998]

Placebo Xolair®
n=210) In=209)

Analyse principale sans ajustement Analyse principale avec ajustement
sur les exacerbations a I'entrée de I’étude sur les exacerbations a I'entree de I'etude

Taux d’exacerbations cliniquement significatives :

Nombre d'exacerbations cliniquement significatives (aggravation de l'asthme nécessitant le recours & une corticothérapie
systémique) rapporté au nombre de patients inclus.

Ajustement sur le taux d’exacerbations cliniquement significatives :

En raison de la différence constatée, a posteriori, de gravité entre les groupes omalizumab et placebo (fréquence
d’exacerbations plus importante dans le groupe Xolair® a I'inclusion), une analyse (modéle de régression de Poisson)
avec ajustement sur le taux d’exacerbations au cours des 14 mois précédant I'inclusion a été effectuée pour I'analyse du
critére principal.!

16. Résumé des Caractéristiques du Produit Xolair®.
. Avis de la Commission de la Transparence de Xolair®. HAS 4 janvier 2006.
. Humbert M. et al. Benefits of omalizumab as add-on therapy in patients with severe persistent asthma who are inadequately controlled despite
best available therapy (GINA 2002 step 4 treatment): INNOVATE. Allergy 2005;60:309-316. Etude retenue lors de ['évaluation de I'AMM et du
dossier de transparence.
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4> Taux d’exacerbations séveres - N
u{\} " Critéres secondaires* 16.19.24

o

X
>

Q"' Taux d’exacerbations séveres

P

Taux d'exacerbations severes

o

Taux d’exacerbations séveéres :

Nombre d'exacerbations séveres rapporté au nombre de patients inclus
(DEP ou VEMS < 60% des meilleures valeurs personnelles nécessitant une
corticothérapie systémique).
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* Les critéres secondaires n’ont pas fait 'objet d’un ajustement.

. Résumé des Caractéristiques du Produit Xolair®.

. Avis de la Commission de la Transparence de Xolair®. HAS 4 janvier 2006.

. Humbert M. et al. Benefits of omalizumab as add-on therapy in patients with severe persistent asthma who are inadequately controlled despite
best available therapy (GINA 2002 step 4 treatment): INNOVATE. Allergy 2005;60:309-316. Etude retenue lors de I'évaluation de 'AMM et du
dossier de transparence.




Omalizumab réduit le taux d’exacerbations

(Analyse groupeée)
- 38,3%
Taux d’exacerbations p<0,001
annualisé 20 ’
1,47
1.5 7
i 0,91
1,0
0,5
0) Controle Omalizumab

(Bousquet, Allergy 2005) (n=1797) (N=2476)



Propositions de phénotypes « théoriques »
Th2/nonTH?2 et de I’age de survenue

(Wenzel, Nat Med 2012)
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Response to anti-IL5 and “true eosinophil phenotype”

Study

Intervention

Sputum eos
at entry

Success

Flood-Page
(AJRCCM, 2007)

mepolizumab

5% patients had
>3% eos

Kips
(AJRCCM, 2003)

reslizumab

~30% patients had
>3% eos

Haldar
(NEJM, 2009)

mepolizumab

all had >3% on one
occasion in 2 yrs

Castro, Nair
(AJRCCM, 2011)

reslizumab

all had >3% at
randomization

Nair
(NEJM, 2009)

mepolizumab

All had >3% on =3
occasions

W

Hargreave FE, Nair P. Chest 2011

; 139: 1270-3.




Table 1. Characteristics of the Patients at Baseline in the Intention-to-Treat Population.*

ORIGINAL ARTICLE

Placebo
Characteristic (N=191) Mepolizumab
Mepolizumab Treatment in Patients e e
with Severe Eosinophilic Asthma Mean age (range) — yr 491276 s0(13-82) 51 (12-8])
Female sex— no. (%) 107 (56) 106 (55) 116 (60)
Body-mass indexy 28.045.6 27.7+5.7 27.626.2
Former smoker — ne. (34) 37 (30) 32 (27) 30 (26)

Duration of asthrra— 19.5+14.6 19.8+14.0 20.5+12.9

J<e of oral glucocorticoids

Maintenance use — no. (%) 44 (23) 48 (25) 52 (27)
Mean daily dose (range) — mg 15.1 (5-80) 12.0 (1-40) 12.6 (2-50)
Allergteshinitis — no. (% 95 (50) 91 (48) 95 (49)

FEV,
Before bronchodilation — liters] 1.86+0.63 1.86+0.70 1.7310.66

Percent of predicted value before bronchedilation| 62.4+18.1 61.4£18.3 59.3+17.5
(i Reversibility — 96 274208 25.4£196 27.9+24.0
e ot Qutcome FEV :FVC ratio — %] 6413 6413 6313
randomization) Study Drug Administered ‘

Morni 3 et n- s i 277106 269+112 255+108

|wk0 4 8 12 1& 20 24 23|32 40
Visitlz 3 4 5 & 7 g8 ol 10 Followwp |l Score on Asthma Control Questionnaire®* 2.28£1.19 2.12+1.13 2.26+1.27

ik Mepolizumab 75 mg Score on 5t. George's Respiratory Questionnairej 46.9+19.3 44.4+194 47.9+19.4

Visit 1 Visit 2
— Randomization _— — — — — — ——] Mepolizumab 100 mg

Screening 1:1:1

Geometric mean |gE on logs scale— U/ml 150+1.5 180z1.5 150+1.5
3204938 280+987 290+1050

Geometric me 2 T i “t-ealog, scale — cells Julfi

fsthma exacerbations

L I | ¥ Placebo

Severe episodes in previous year — no./patient
Necessitating hospitalization in previous year — no. (%)

History of asthma-related intubation — no. (%6)

A Asthma Exacerbations
2504

| —— Placebo
Mepolizumab 75 mg,
intravenously

Mepolizumab 100 mg,
subcutaneously

704

Mepolizumab 75 mg,
intravenously
1004

Cumulative No.
FEV, (% of predicted value)

Mepolizumab 100 mg,
subcutaneously

T T T T T T
0 4 & 12 16 20 24 28 iz

Week




The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 25, 2014 VOL. 371 NO. 13

Oral Glucocorticoid-Sparing Effect of Mepolizumab
in Eosinophilic Asthma

135 asthmatiques éosinophiliques séveres

SIRIUS

Primary

Efficacy

Outcome

Run-in Period (exit visit)

(3-8 wk before
start of study) Study Drug Administerad ‘

| | wk [0 3 12 16 20 | 24 32
Visit | 3 5 6 7 F

9 Follow-up
Visit 1
| Wisit 2

| | Mepolzumab 100 mg,
Optimization / Induction Reduction Maintenance subcutaneously every

phase phase phase phase 4wk
\' A 4 ¥ L 4 v L 4 } ¥ Placebo subcutanzously

every 4 wk

A Change from Baseline in Glucocorticoid Dose B Asthma Exacerbations
e Placeba (N=66)

Mepoelizumab (N=69) Maintenance

LT
|

70

_Oprlmlzed
dose

Median Change (%)
Cumulative No.

Table 1. Characteristics of the Patients at Baseline (Intention-to-Treat Population).*

Characteristic

Mean age (range) — yr
Female sex— no. (36)
Body-mass indexj

Former smaker — no. (36)

Median daily oral glucocorticoid dose — mgi

At screening

During optimization phase
Duration of oral glucecorticoid use =5 yr — no. (%)
FEV, before bronchodilation

Mean — liters

Percent of predicted value

FEV:FVC ratio before bronchodilation — 5§

ACQ-5 scoref|
SGRQ score

evere exacerbations in previous year — no./patient
Exacerbations in the previous year requiring hospitalization — no. (%8)

History of asthma-related intubation — ne. (%)

C ACQ-5 Score

2.6
Placebo

Mepolizumab

Mean Score

—+ Placebo

Mepolizumab

Placebo
(N=66)

50 (28-70)
30 (45)

29.546.0
25 (38)

20.1414.4

15.0
125
31 (47)

2.00£0.82
57.8+18.5
61£11.7
24.8+18.1
2.041.2
45418
11441
23041001
2.9+238
9 (14)
3(5)

Mepolizumab
(N=69)

50 (16-74)
44 (64)

27.845.9
28 (41)

17.4+11.3

12.5
10.0
34 (49)

1.90:0.66
59.6417.0
63+12.4
2734174
22413
50418
11741
25041245
3.313.4
14 (20)
23)

0 4

8 12
Week

16




Efficacy and safety of benralizumab for patients with severe
asthma uncontrolled with high-dosage inhaled

S I ROCCO corticosteroids and long-acting B,-agonists (SIROCCO): Lancet 2016

a randomised, multicentre, placebo-controlled phase 3 trial

er | MarkF Ie

High-dosage K5 plus LAEA with baseline
blood ecsinophils <300 cells per pL (n=395)

African A merican

tor FEV

Predicted nomal |




All patlents (n=1204)

High-dosage |5 plus LABA with baseline blood
eosinophils =300 cells perpl (n=809)

High-dosage IC5 phes LA BA with baseline
blood eosinophils <200 cells per pl (n=395)

Placebo {n-407)

Benmlizumab
30mg J4W

(M=)

30 mig QEW
(n=394)

Benralzumab

Benralizumab
30 mg Q8w

(=367

Benralizumab
30mg Q4N

n=-175)

Placebo
(=267

Placsbo
(=140}

Banraliumab
30 mag QW
(n=-124)

Benmlzumab
3 rmg QEW
[n-131)

(Continued from previous page)

Time since asthma diagnosis

Mumber of exacerbations in
the past 12 months

MUMDEr resulting in
Patientswith
=1 exacerbations resulting
in ED wisit
Murnber resulting in hospital
adrmission
Patientswith
+1 exacerbations resulting
in hospital admission
Total asthma sy mptom score
Missing data
Dizgnosis of allergic hinitis
Masal polyps
Atopic (based on Phadiatop
best)
History of omalizumakb
treatrment
Missing data
AQLO{5)+12 scored
Missing data
Smoker
Micotine pack-years

Diata are mean (507, number %) or median {ange). Some penentages do not add up to 100 becuse of rounding, 5= inhaled cotkoostenids. LABA=long-acting B

0-4(0-8)

100 (25%)

107 [26%)

2
3

219 (55%)
74 (19%)

244 (51%)

pe: Rkt

5 (1%}

5-0(0-9)

1 («1%)

5-0(0-3) LD (0-9)

70({1-11)

14-9
{11-62-5)

3020

2-68 [1-09)
150 :':."'_":':-I

2 [23%)

. :53':'”

12

1{<1%

5-0{0-9)

1{<1%

E-D {0-1) 50 {0-3)

257 {1-07)

-
i)

o4 [46%)
17 (12%:)
74 I:’:.t‘":':-:

— mE
o0

397 [1-07)
4(3%)

GO {0-0)

12 (2E%)

284 (103

0
50 [48%)
18 [15%)
75 (BD%)}

13 (10%:)

0

392 (0-95)

3

0
o0 (1)

14-0

{1-258-8)

2-6(13)

0-2 (0-6)
13 (10%)

273 (114)
1

B9(53%)

12 (9%)

75(57%)

10 {8%)

5-0(0-9

agonsists. W =every 4 weels. (dW=every Bweeks

(frst thee doses Q4 W) A C0Hb= Asthrma Control Questionraine, sbe-guestionversion. AQLD{5H 13- Standardised A sthima Quality of Lite Questionnaire for 12 yearsand older. ED=emergency department. FEV =foned
expiratony wolume in 1 5. FW=forced vital capacity. * Native Hawaiian or other Padhc Ishnder, Amesican indian or Alaska Mative, or other. Hlow numibers represent better symptom control. #High numibens sugges: better
quality of Fe. §lunment smoker or former smokerwith a smoking history of =10 packs pery.ear.

Tabde 1: Baseline demographics and dinkzl charactenstics (full analysis set)




A Eosinophils =300 cells per pl

A Ecsinophils=300 cells per pl

Percentage reduction relative to placeba
{1-12-1-G&) 45%
¥

1=

pc0-0001
[0-G0-D-8a) p04000]
(D-53-0-H0)

rabe ratio (G5% 1)

a2
=1
I

Change from bseling least-squares means (L)

Arnrwal asthimaesacerbation

[=]

[=]

[ra]
1

Flacebo —Ji-Benralizumab 30 mg Q4W —l— Benralzumab 30 mg QW

o

=]

=

Placebo " Benrafrumab | Senralizumab N Number at ri“f —r W -
{r=267) 30 mg Q4W 30 mg OEW Benralzumab QW 275 261 259
" —ET Benralizumab O0W 267 25 255
(=275} (=267 .
Flaceho 267 249 153
B Ecsinophils <300 cells per pl

Percentage reduction relative to placeba _B Eosinophils <300 cells per pl
20 50

|

£
[=]
1

o
L
(=2}

Arnrical asthima esacerbation
raife ratio [95% 1)

(=]

=
1

Change from baseline least-squams means (L)

[=]

(=]

o]
1

Benralizumab I Benralzumab
30 g QAW 30 mg GEW
(n=134) (n=131)

]

[=

74

W

[-

Figure 2: Annual asthma exacerbation rate estimates at 48 weeks according Mumber at risk
o baseline blood ecsinophil concentrathons: Benralizumab QW 124 16 11 11
[Diata fior patients with baseling blood eosinophils {A) =300 calls per pl and Benrafizumab GEW 131 2 133 Z 121

v 300 celle mer il in the § . B P - Flacebo 140 1 135 25 124 12 173
{By =300 cells per pl in the full analyss st are shown. Estimates were @loulated
using a negative binomial model, with adjustment for treatment, region, oral
corticostenoid wse at time of mndomisation, and previous exacerbations
QW -evary 4weeks. J8W-every B wesks [first three doses Q4'W)

igure 3: Change from baseline in prebronchodilator forced expltony volume in 15 according to baseline
lood eosinophil concentrations
[tata for patients with bassline blood ecsinophils () =300 cells per pl and (B) <300 calls per plin the full analyss s=t
& shown. (4W-every 4 weeks. 8N -avery 8 weelks (first three doses Q4W). *pal-05 for benralizumal 30 mg W
placebo. fpa -0 for benmlzumab 30 mg QEW vs placebo




Oral Glucocorticoid—Sparing Effect

of Benralizumab in Severe Asthma

NEJM 2017

Intervention period

30 mg of benralizumab administered subcutaneously every 4 wk

30 mg of benralizumab mg of izumab administered

Randomization in 1:1:1 ratioc — = administered subcutan very & wk, with placebo
subcutanecusly every 4 wk administered at interim visits
Placebo administered subcutaneously every 4 wk

Figure 1. 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, v 4 weeks, in the intervention period from w 4 to 24. The glucocorticoid dose that was
reached at we , or the complete discontinuation of oral glucocorticoid therapy, maintained until week 28.
The last dose of benralizumab or placebo was administered at the week 24 visit.



Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic

Age—yr

Female sex — no. (%)

Body-mass indexy

Median smoking history (range) — pack-yr
Median time since asthma diagnosis (range) —yr

Placebo
(N=75)

49.9+11.7
48 (64)
28.7:52
6.0 (1to9)
10.5 (1.1 to 54.5)

Benralizumab,
Every 4 Wk
IN=72)

50.2:12.0
40 (56)
29.8:6.8
5.5 (2t09)
13.3 (1.2 t052.3)

Benralizumab,
Every 8 Wk
(N=73)

52.9:10.1
47 (64)
30.2+6.5
5.0 (1to 8)
16.3 (1.3 to 53.0)

Median oral glucocorticoid dose (range) — mg/day
At trial entryf

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)
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) — ug/day

Leukotriene-receptor antagonist — no. (%)

1232 (250 to 5000)
25 (33)

1033 (250 to 3750)
28 (39)

1192 (100 to 3250)
29 (40)

Mo. of exacerbations in previous 12 mo

2.5£1.8

2820

3.1+2.8

FEV; before bronchodilation

Value — liters

Percent of predicted normal value
FEV1:FVC ratio before bronchodilation — %
Median percent reversibility of FEV; (range)}

Total asthma symptom score

1.931+0.662
62.0+16.5
62+13
16.4 (5.4 to 93.4)
2.4+1.0

1.850+0.741
57.4:18.0
59413
18.2 (~3.0 to 126.0)
2.5:1.0

1.754:0.635
59.0+17.9
59412
22.6 (-3.4 to 83.0)
23211

ACQ-6 score
AQLQ(5)+12 score**

2.7+1.0
41+1.1

2.6x1.1
432+1.1

2.4+1.2
4.4+1.2

Blood eosinophil count

Median count (range) — cells/mm®{

535 (160 to 4550)

462 (160 to 1740)

437 (154 to 2140)

Distnibution — no. (9&)

=150 to <300 cells/mm’*

=300 cells/mm?

10 (14)
62 (86)




A Change from Baseline in Oral Glucocorticoid Dose

—s—Placebo  —m—Benralizumab 30 mg wk —— Benralizum

Median Change

Mo. at Risk
Be
Benralizum

Pla

B Time to First Asthma Exacerbation
100
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Propositions de phénotypes « théoriques »
Th2/nonTH?2 et de I’age de survenue

(Wenzel, Nat Med 2012)

{
£ e
gt o™N
T
-
L ; - = .
/ z .
L 4
) g
! f{, 4
< J

Very
late—onset,
~ (women)

Allergic

asthma Obasity

associated

neutrophilic

2
&
>
Q
9))

Aller gy duration
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 (2016) 1335=1344
A. Magnan', A, Bourdin?, C. M. Prazma®, F. C. Albers®, R. G. Price®, S. W. Yancey® & H. Ortega®*

MENSA SIRIUS

Analyse post-hoc de I’'impact du Mépolizumab chez des asthmatiques séveéres
éosinophiliques, precédemment traités ou non par omalizumab

325 | 245
Mepo 75 mg 1V ou 100 mg SC /mois Eo = 150/ml (screening) Mepo 100 mg SC/mois

) Ou )
576 patllents_ _ EO > 300 ml (12 mois) ,135 patlents
CrP: Réduction At exacerbation CrP: % réduction CO

2,15 (0,67-6,90) 2,53 (1,15-5,58)

Rate ratio 0.43 Rate ratio 0.53
(95% CI: 0.21-0.89) (95% CI: 0.41-0.70)

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

ha
o

Rate ratio 0.67 Rate ratio 0.71
(95% Cl: 0.36-1.23) (95% Cl: 0.45-1.14)
248

29%

1.28

Annual exacerbation rate
=
[=]

Placebo Mepolizumab Placebo Mepolizumab
(n=21) (n=54) (n=170) (n=331)

Prior omalizumab use No prior omalizumab use

Placebo Mepolizumab
(n=44) (n=46)

No prior omalizumab use




ACQ-5 score 21.5 at both screening (Visit 1) and baseline (Visit 2)

m switch to mepollzumab 100 mg SC everyd weeks Documented requirement for regular treatment with high-dose inhaled

corticosteroids (ICS)

Received omalizumab (Xolair), based on weight and IgE levels, for z4
months prior to screening (Visit 1)

C-2wenks 13 weeks
vo vl V2 VES Vi V5 Ve V7 Ve v vio ) o
{baseling) W4 WS W12 W16 w20 w23 W28 w2 Blood eosinophils:
Week.0 — eosinophil level =300 cells/|L that was related to asthma within the 12 months
prior to Visit 1
or
— eosinophil level =150 cells/uL at Visit 1
History of 22 exacerbations requiring treatment with systemic steroids in

Subjects not optimally controlled with current omalizumab (Xolair)
treatment were switched from omalizumab (Xolair) to mepolizumab

At Visit 2 subjects discontinued omalizumab (Xolair) and switched to previous year
open-label mepolizumab 100 mg SC every 4 weeks for 32 weeks — Subjects receiving omalizumab for =8 months required at least one

Substitution of biologics with no wash-out period expected to reflect exacerbation to have occurred while on omalizumab
clinical practice — Subjects on maintenance OCS required two-fold or greater increase in dose

As a single arm study, comparisons made back to baseline

Jean Change from Baseline

Baseline 8 2 6 2 : 28 3z Baseline 4

Mepolizumab
100g SC
N=145

Pre-treatment [1] Exacerbation ratefyear

On + off treatment [2] Exacerbation rate/

18
- (0. ) (soumis JACI in practice)
p-value <0.001




Propositions de phénotypes « théoriques »
Th2/nonTH?2 et de I’age de survenue

(Wenzel, Nat Med 2012)
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Asthme severe et anti-IL-4R (Dupilumab)

Wenzel et al. NEJM 2013

Screening
and Run-In

. Intervention Period After Intervention Period
Period

Up to approximately 65 patients: dupilumab, 300 mg, subcutaneously, weekly

Up to approximately 65 patients: placebo, subcutaneously, weekly

! I | I [ | | I

I
. Day 29 Day 43 Day 50 || Day57 || Day 64 || Day 71 || Day 78
Wk 4 Wk 6 Wk 7 Wk 8 Wk 9 Wk 10 || Wk11
]
L Background therapy, Backgrourlld therapy, Dulpilumab
! stable phase withdrawal phase monotherapy

Long-acting beta-agonist

Inhaled glucocorticoid

——

1
Fluticasone— H
1

Salmeterol ! Fluticasone

DPI: 250/50 g BID) 250 pg BID—= 100 g BID—=50 pg BID—=-0 g BID { Fluticasone-Salmeterol
500/50 yg BID| 500 pg BID—=250 pg BID—=100 yig BID—=50 yg BID=0 g BID —-:A;-ggfggug g}g

MDI: 230/42 ug B\D: 220 pg BID—>110 pig BID—=44 g BID —=0 pig BID :230542::3 BID

460/42 pg B\D: 440 pg BID=—>220 pg BID—=110 pg BID-=44 g BID=0 g B|04-:460f42 pg BID

Time to Exacerbation
554
50
45
40-

A Exacerbations — Primary End Point
60+

Tapering Dupilumab
of inhaled or placebo
glucocorticoid monotherapy

Stable background
therapy

50+

LABA withdrawal

404 Placebo
87% reduction

P<0.001 Hazard ratio, 0.10

(95% Cl, 0.03-0.34)
P<0.001

with Exacerbation

Proportion of Patients
Cumulative Exacerbation Rate (%)

Dupilumab

Dupilumab
(N=52)




Dupilumab Efficacy and Safety in Moderate-
to-Severe Uncontrolled Asthma

tro, J. Corren, .D. Pa "Jr'd,J laspero, S. Wer |, K.F. Rabe, W.W. Busse,
rd, L. Sher, J.M. FitzGerald, C. Katelaris, Y. Tohda, B. Zhang, H. Staudinger,
-0zzi, N. Amin, M. Ruddy, B. Akinlade, A. Khan, J. Chao, R. Martincova,
1am, J.D. Hamilton, B.N. Swanson, N. Stahl, G.D.
and A. Teper

A Dupilumab, 200 mg Every 2 Wk, vs. Matched Placebo
Table 1. Selected Baseline Demographic and Clinical Characteristics of the Patients (Intention-to-Treat Population).* Subgroup No. of Patients Relative Risk vs. Placebo (95% CI)
cebo Dupilumab

Placebo, Dupilumab, Placebo, Dupilumab, Overall 317 0.52 (0.41-0.66)

114 ml 200 mg 2.00 ml 300 mg Population ): i
Characteristic (N=317) (N=631) (N=321) (N=633) (N=1902) - 034 (0 )
5 p . Faie 0.64 (0.41-1.02)
48.2+15.6 47.9£15.3 4821147 47.7£15.6 47.9215.3 0.93 (0.58-1.47)
Ferale sex — 198 (62.5) 387 (61.3) 218 (67.9) 394 (62.2) 1197 (62.9)

0.31 (0.18-0
Prebronchodilator FEV, — liters 1.7610.61 1.78+0.62 1.75:0.57 1.78:0.60 1.78+0.60 :
Percent of predicted normal value 58.43+13.22 58.38+13.52 58.35+13.87 58.51£13.52 58.43213.52 2 0.75 (0.54-1.05)

FEV, reversibility — 25.06:+:18.76 27.39£22.79 26.45£17.65 25.73423.79 26,29421.73

No. of exacerbations in past year 2.07+1.58 2.07+2 .66 2.31+2.07 2.02+1.86 Dupilumab
Better

Use of high-dose inhaled glucocorticoid 172 (54.3) 317 (50.2) 167 (52.0) 23 (51.0)

B Dupilumab, 300 mg Every 2 Wk, vs. Matched Placebo

ACQ-5 score 2.7140.73 2.76+0.80 27 X 7720, 2.7620.77 Subgroup No. of Patients (95% )
Placebo Dupilumab

Ongoing atopic or allergic condition — 266 (83.9) 509 (80.7) : ) (82.8) 1565 (82.3) 321 633 0.54 (0.43—0.68)

Nasal polyposis or chronic rhinosinusitis 73 (23.0) 141 (22.3) 80 (24.9) 5 (22. 439 (23.1)

Former smoker — no 59 (18.6) 126 (20.0) 67 (20.9) ( 368 (19.3)

No. of pack=yr 3.96+2.81 3.89:£2.69 4.07£3.12 . X 4.02=2.89
Biomarker levels

Blood eosinophil count — cellsfmm?

Mean 349:345 391419 3514369 Dupilumab Placeba

Median (range) 270 (0-2200) 250 (0-3610) 265 (0-3580) 250 (0-4330) 255 (0—4330) Better Better
Feno —ppb 34.47£28.54 34.4534.91 38.39:38.00 34.01x29.74 34.97+32.85 Figure 1. Forest Plots of the Risk of Severe Asthma Exacerbations in the Intention.to-Treat Population and in Subgroups
Defined According to Baseline Blood Ecsinophil Count and Baseline Feyo.

Feno denotes fraction of exhaled nitric oxide, and ppb parts per billion.




—»— Dupilumab, 300 mg
Dupilumab, 200 mg

00 ml

ml

Least-Squares Mean Change from
Baseline in FEV, (liters)

No. at Risk
Dupilumab, 300 mg

iy

512 609 598 610
604 607 611

~

Duplluma

0 mg

Pl

ebo, 2.00 ml

311 309 313

RORI LA LA
&2 W o~ Ga
-]

~ =

ebo, 1.14 ml 305 301 307

Figure 2. Change in the Prebronchodilator FEV; from Baseline over the 52-Week Intervention Period in the Intention-to-Treat Population.

Patients received dupilumab at a dose of 200 or 300 mg every 2 weeks or a matched-volume placebo. For the lower dose of dupilumab,
the matched placebo had a volume of 1.14 ml. For the higher dose of dupilumab, the matched placebo had a volume of 2.00 ml. P<0.001
for the comparisons of each dupilumab dose with matched placebo at week 12. I bars represent the standard error. FEV; denotes forced
expiratory volume in 1 second

Table 2. Adverse Events That Emerged d

Combined
Dupilumab
(N=1263)

Combined
Placebo
(N=634)

Placebo,
2.00 ml
(N=321)

Dupilumab,
300 mg
(N=632)

Placebo,
1.14 ml
(N=313)

Dupilumab,
200 mg
(N=631)

number of patients (percent)

257 (82.1) 508 (80.5)
48 (7.8)

270 (84.1)
27 (8.4)

515 (81.5) 527 (83.1)
53 (8.4)
3(0.5)

29 (4.6)

1023 (81.0)
104 (8.2)
5 (0.4)
63 (5.0)

Any adverse event
serious adverse event 26 (8.3)
3(1.0) 1(0.2) 0

) 4(0.6)
19 (6.1) 19 (3.0) 10 (3.1)

44 (7.0)

adverse event leading to deatht

y adverse event leading to per-
marnent discontinuation
of the intervention

Adverse events occurring in =5
of patients in any group

Viral upper respiratory tract 111 (17.6) 124 (19.6) 230 (18.2)

infection

119 (18.9) 64 (19.9)

77 (12.2)
71(11.2)
38 (6.0)
26 (4.1)
19 (3.0)
40 (6.3)
18 (2.8)
25 (4.0)
33 (5.2)

86 (13.6) 146 (11.6)
144 (11.4)

74 (5.9)

Upper respiratory tract infection 69 (10.9)
73 (11.6)
36 (5.7)
36 (5.7)
17 (2.7)

49 (15.3)
42 (13.1)
22 (6.9)
29 (9.0)
12 (3.7)

Bronchitis 89 (14.0)
51(8.0)
56 (8.8)
29 (4.6)
51 (8.0)
31 (4.9)
23 (3.6)
32 (5.0)
50 (7.9)

Influenza
Sinusitis 62 (4.9)
Urinary tract infection
Headache

Rhinitis allergic

Back pain 16 (5.1)
16 (5.1)

17 (5.4)

30 (4.8)
33 (5.2)

Injection-site reaction| 96 (15.2)




Table 1. Demograph Clinical Characteristics of the Patients at Baseline (Intention-to-Treat Popul

Placebo Group Dupilumab Group Total
Characteristic (N =107) (N =103) (N =210)

Efficacy and Safety of Dupilumab 5074128 5192125 513+126
in Glucocorticoid-Dependent Severe Asthma 42(39) 41 (40)

" M.D., Ph.D

, Mario Castr )

gjie Zhu, Ph.D., Jennifer D. Hamilton, Ph.D., Daily oral glucocortica e —mg/day

nson, Ph.D., Asif Khan, M.B., B.S., M.P.H., Jingdong Chao, Ph.D.,

Dose before adjustment phase 11.83+6.02 11.79+6.40 11.81+6.20
3 Adjusted dose 11.7546.31 10.75£5.90 11.2646.12
» Neil M.H. Graham, M.B., B.S. N ° ’ Prebronchodilator FEV; — liters 1.6310.61 1.5320.53 1.58+0.57
69+15.14 51.64=15.28 52.18+15.18
FEV, reversibility — liters 0.28+0.32 0.29:0.31 0.28+0.31

M.D., Ph.D., and Ariel Tepe
Prebronchodilator FEV; — % of predicted value 52.

Any relevant medical history — no. (%) 86 (80) 76 (74) 162 (77)

i 38 (36) 33 (32) 71 (34)

Food allergy 10 (9) 10 (10) 20 (10)

Former smoker — no. (% 17 (16) 24 (23) 41 (20)
Time since ¢ tion of smoking — yr 16.98+11.01 13.99+10.96 15.23+10.94

2.42:1.24

B Change from Baseline in FEV, before Bronchodilator Use

A Percentage Reduction in Oral Glucocorticoid Dose
0.30

Dupilumab

Placebo

Percentage Reduction in Oral
Glucocorticoid Dose
Change from Baseline in FEV, (liters)

Dupilumab
P<0.001

No. of Patients
Dupilumab 101 100
Placebo 1 106 107

No. of Patients
Plac

Figure 1. Primary End Point at Week 24 and Change in Prebronchodilator FEV; during the 24-Week Intervention
Period (Intention-to-Treat Population).

The primary end point was the percentage reduction in the oral glucocorticoid dose at week 24. Values are least-
squares means, and [ bars represent the standard error. Values are slightly offset from each other at each time
point for clarity. The dashed line in each panel indicates baseline. The intention=to-treat population included all
the patients who underwent randomization; data were analyzed according to the assigned trial group, regardless
of the trial regimen received. FEV, denotes forced expiratory volume in 1 second.




A Percentage Reduction in Oral Glucocorticoid Dose, According to Blood Eosinophil Subgroup Overall
veral

P Value for
Interaction

Placebo Dupilumab
(N=107) (N=103)
End Point, According to Subgroup

Least-Squares Mean Difference
(95% CI)

Placebo Dupilumab
(N=107) (N=103)
Subgroup
10. of patients

no. of patients percenta,

or <300 cells/mm?

0 or <150 cells/mm?*

=10 =20 =30 =40
B —

10 0

Dupilumab
Better

Figure 2. Primary End Point and Secondary Oral Glucocorticoid End Points at Week 24, According to Baseline Blood
Eosinophil Subgroup.

These data have not been controlled for multiple comparisons. Only the patients whose glucocorticoid dose was
30 mg per day or less at baseline were included in the analysis of the end point regarding the elimination of glucos

corticoid use.

Placebo
Better

Tablle 2. Overview of Adverse Events during 24-Week Intervention Period and Injection-Site Reactions (Safety
Population).*

Dupilumab Group
(N =103)

Placebo Group
(N = 107)

number (perce

verse event
Any adverse event leading to death

adverse event leading to permanent discontinuation of trial
regimen

Adverse event occurring in of patients in either groupt

19 (18)
6 (6)
4(4)
6 (6)
1(1)
4 (4)
1(1)

Viral upper respiratory tract infection

9 (9
-

Bronchitis

S (9)

7(7)
Sinusitis 7(7)
3(3)
14 (14)
9(9)
13 (13)

Influenza
Eosinophili
Injection=site reactionf

=1 measurement of blood eosinophil count >3000 Cellsl.-"mm:"

B Secondary Oral Glucocorticoid End Points, According to Blood Eosinophil Subgroup

Odds Ratio (95% Cl)

—@———— 659213102
—— 2.91 (1.28 to 6.63)

_._

Dupilumab
Better

Overall
P Value for
Interaction




Propositions de phénotypes « théoriques »
Th2/nonTH?2 et de I’age de survenue

(Wenzel, Nat Med 2012)
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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.

120 patients were sereened

eNO higher than ULN

for 26 wesks

Enrolment

109 patients were randomised

L
|

55 were allocated to receive azithromycin 54 were allocated 1o receive placebo

120 120 180 210

g
8
=

2

=8
-

&
@
Pt
@
E
=
(=18
E
£
=
&
£
_'ng
=
@
=
=
(=
fry
(=]
=
=}
=
=]
oL
o
=
o

O

Noneosinophilic Severe astma

Allocation

- 5 withdrew
2 withdrew

* | had adverse event
* | withdrew consent

e 2 were lostto
follow-up
e 2 had adverse event

o | withdrew consent

Follow-up

53 subjects completed all visits 49 subjects completed all visits
55 were analysed (ITT: n=55) 54 were analysed (ITT: n=54)

for 26 weeks

— Placebc
-=- Azithromycin

60 90 120 150 180 210

Proportion of patients free from primary endpoints

Time (in days)



Placebo (n=207)

Azithromyein (n=213)

Age (years)

Male
Atopy
Exmsrmoker
Pack years
Body-miass index (ka/m?)
Asthma history
Age asthma symptorns began
adiagnosed
AQLQ score

Asthma history past year

Emergency room visit or hospital admission

Unscheduled doctar visits
ﬂldl corticosterod courses

Madications

60-01 (49-58-67-98)

121 (589%)
Bo (42%)
163 (BO%)
B1(39%)
75(1:5-180)
28.81(25.48-33-11)

13 (4-40)

20(5-44)
1.55 (0-79)
5.35(0-29)

a0
1i0—3)
1(0-2)

Inhaled corticosteraid daily dose, beclomethasone equivalent

Low dose (<400 pg/day)

Moderate dose (400—<800 pg/day)

High dose (=800 pg/day)
Long=acting beta agonist
Leukotriene maodifier
Long=acting anti=muscarinic
Theophylline {slow-release)
Oral corticosteraid

Pre B2 spirometry
Pre B2 FE
Pra B2 FVs
Pre B2 FEV,/FWC%
Sputum cell counts
Total cell count («10°) per mL
Neutrophils (3)

Eosinophils (%)

4(2%)
26 (13%)
176 (B5%)
205 (99%)
6 (3%)
33 (16%)
6 (3%)
a(3%)
n=205
73581883
8295 (1514)
6826 (11.90)
n=166
405 (2-16-8.90)
33-25(16.25-55.0)
2-38 (0-50-10-5)

6102 (50-62-6874)

134 (63%)
79 (37%)
156 (74%)
B0 (38%)
76 (1-75-26-0)
29.90 (25.81-34-86)

17 (5-40)

21(5-42)
1.56(0:79)
536 (0:03)

000
1{0=2)
1(0=2)

5 (2%)
23 (11%)
185 (87%)
208 (98%)
B (4%)
40 (19%)
7(3%)
8 (4%
n=210
72-33(20-70)
8274 (16-06)
67-46 (12.90)
n=165
405 (2-34-7-29)
36.75 (17-25-56.75)
175 (0-50-7-50)

Sputum phenotype
Eosinophilic
Meutrophilic
F'.luLiL_||.lr|J|0L3-'Lif_
Mmed

Blood ecsinophils (= 107) per L

77 (46%)
25 (15%)
55 (33%)
9(5%)
028 (0.16-0-41)

67 (41%)

21 {13%)

70 (42%)
7(4%)

0:20(011-0-40)

Data are median (IQR), mean (50), or n (%). AQLQ=Asthma Quality of Life Questionnaira. ACQB=Asthrma Contra|

Questionnaire, FEV,=forced expiratory volume in 15, FYC=forced vital capacity

Table 1: Characteristics of patients at baseline

Effect of azithromycin on asthma exacerbations and quality of
life in adults with persistent uncontrolled asthma (AMAZES):

a randomised, double-blind, placebo-controlled trial

Peter G Gibson, |

hn W Upham, Paul N Rey

al

ds, Sandra Hodge, Alan L james, Christine jenkins, Matthew | Peters, Gu)

Melissa Baraket, Heather Powell, Steven L Taylor, Lex E X Leong, Geraint B Rogers, Jodie L Simpson

Annual asthma exacerbation rate (95% C])

Lanecet 2017; 390: 655-6H8

[ncidencs rabe ratio: O-509{95% O 0-47-0-74]
pe=0-0001

Plarebao

Azithromyon




Propositions de phénotypes « théoriques »
Th2/nonTH?2 et de I’age de survenue

(Wenzel, Nat Med 2012)
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Tezepelumab in Adults with Uncontrolled Thymic stromal Iymphopoietin
Asthma

=> Induit par Th2 (Ag)
—> Induit par non TH2 (tabac,
DEP, virus)

2]

and R

Low-Dose Medium-Dose High-Dose Total
Tezepelumab Tezepelumab Tezepelumab Tezepelumab
(N=146) (N=436)

50.1+12.2 51.1+12.4

Phase ” . 52.2+11.5 Zn J : _ | :
Tezepelumab 3 posologies 35 95 6 38 i

vs placebo

SC, / 4 semaines _.
52 semaines QLQ(S)+12 score o )
436/148 ' - 0:06

—> Exacerbations

Median (range)

um IgE — 1U/ml
Mean 447+1232 3144870 464+1366 344+579
Median (range) 135 (4-11,860) 09 23) 135 (2-11,430) 38 (2-3814)
FEMD
Mo. of patients evaluated 146 143
Mean — ppb 345:46.9 30.4+29.4
Median (range) — ppb 21.5 (3.5-276.3) 22.0 (2.5-345.0) (-152.5)
L ——




A Subpopulation Analysis
Placebo Low-dose tezepelumab Medium-dose tezepelumab
(70 mg every 4 wk] (210 mg every 4 wk)

P=0.03 P=0.001 F<0.001 P=0.008 P=0.005

Moo | hooon | oo |
P=0.001 P=0.006 P<0.001 P<0.001 P=0.02
1
. P=0.006
1

P=0.02 P<0.001 P=0.004
1.00 I I

[ 1
0.80
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Table 3. Summary of Adverse Events, with and without Inclusion of Asthma-Related Events.*

Low-Dose Tezepelumab Medium-Dose Tezepelumab
Event (N=145) (N=145)

All sthm atec All Asthma-Related All Asthma-Related
Events vents dec Events Events ded Events Events Excluded

=1 Event

=1 Event of gra

Death

7 (4.7)
aryngitis 17 (11.5)
Headache

Asthma

High-Dose Tezepelumab Total Tezepelumab
(N=146)

All Asthma-Related
Events Event

40 (9.2)

70 (16.1)

5 (L.1)




NAVIGATOR:
Effect on Asthma Exacerbations By Eosinophil Count

31 m Placebo B Tezepelumab 210 mg Q4W
-
2,5 - i
1
1
1
i
Y, D 39% :
() 2 H i
O ! 95% Cl,
= ! 12% to 58% 70%
0 56%*** %5% cl,0
o LS 95% Cl, 95% Cl, 41 %*** 60% to 78%
3 47% to 63% 51% to 68% 95% Cl, 2.66 |
o i ! 25% to 54% ‘ ]
LL 2 1 i 2,24 ! ! !
:E 1 ’ 2 i :
v
0,5 -
0 n=531 n=138 n=393 n=309 n=222

<150 cells/pLL

>150 cells/pLL <300 cells/pLL =300 cells/pLL

Overall Population

Tezepelumab significantly reduced the AAER relative to placebo in the overall population
and in patients with a low blood eosinophil count

Menzies-Gow et al, N Engl J Med. 2021



AS: Therapies ciblées: Conclusions
1) Proposer des alternatives therapeutiques aux AS (paliers IV/V GINA)

2) Nombreux phénotypes AS

3) Caracterisation des mécanismes (endotype)
—> Theérapeutiques ciblées

4) Omalizumab, Mepolizumab, Benralizumab, Dupilumab, Tézépélumab disponibles

5) Quelques candidats sérieux en développement actuel
anti-TSP inhalé, anti-1L-33...

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

7) Autres biotherapies candidates
Nombreuses, dont beaucoup peu ou pas evaluées
Anti-1L-17...

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



