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Outline

» The clinical development of biologics in severe asthma and an
answer to the ‘in whom is this treatment effective’ question

» More ambitious goals of treatment are within target

» Remission as a goal for severe asthma therapy.




Mepolizumab (anti-IL-5): effect in ‘asthma’ and
eosinophilic airways disease
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Relationship between blood

eosinophils and response to anti-IL-5
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On-Treatment Clinical Remission Is a New Target in
Asthma, Beyond Disease Control!-8
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On-Treatment Clinical Remission Is a New Target in
Asthma, Beyond Disease Control!-8

Remission may prevent
physiological damage and

improve clinical outcomes and
QoL in inflammatory diseases®-8

ON-TREATMENT
CLINICAL REMISSION
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QoL, quality of life.
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Time for more ambitious composite outcome measures?

- Better reflect broad impact of Clinical Remission on Treatment Clinical Remission off Treatment

For 212 months: Same criteria maintained without asthma
treatment treatment for 212 months

» Sustained absence of significant asthma symptoms based on

° He|ps to ‘ma rket’ severe validated instrument, and
» Optimization and stabilization of lung function, and

asthma as a treatable problem

* Patient and HCP agreement regarding disease remission, and

to payers * No use of systemic corticosteroid therapy for exacerbation
treatment or long-term disease control

- Reflects an ambitious goal and

] Complete Remission on Treatment Complete Remission off Treatment
a state that might be P P
. . . Clinical remission plus the following: Same criteria maintained without asthma
associated with disease treatment for 212 months

« Current, objective evidence of the resolution of previously
difi . documented asthma-related inflammation (eg, reduced
maodal |cat|0n blood or sputum eosinophil counts, FENO, and/or other
relevant measures), and

« Provides a rationale for earlier

» In appropriate research settings: Current negative bronchial
hyperresponsiveness

intervention

Menzies-Gow et al. JACI 2020



Compared with asthma control, remission represents a stricter
multidimensional criteria requiring =212-month stability

Asthma controli.2a Remission34

o PPFEV,=80% or FEV,; improvement
o PPFEV,=80% " o =100mL sustained for 212 months

28 ACQ <1.5 (or 0.75) or ACT =20

>
9 ACQ <1.5 or ACT=20 sustained for =12 months

<2 exacerbations requiring OCS in

9 the past 12 months 9
No hospitalization-requiring

No exacerbations for 212 months

exacerbations in the past 12 months

(4 2 / O No OCS treatment for >12 months

aSource: GINA and ERS/ATS guidelines. Abbreviations: ppFEV;: percent predicted forced expiratory volume in 1 second; ACQ: Asthma Control Questionnaire; ACT: Asthma Control Test; OCS: oral corticosteroids; FEV,:
forced expiratory volume in 1 second; GINA: Global Initiative for Asthma; ATS: American Thoracic Society; ERS: European Respiratory Society.
1. GINA 2025. 2. Chung KF, et al. Eur Respir J. 2014;43:343-373. 3. Principe S, et al. Eur Respir Rev. 2025 Apr 2;34(176):240181. 4. Shackleford A, et al. Lancet Respir Med. 2025 Jan;13(1):23-34.



What can be achieved
with biologics?



What can be achieved with biologics?

Dupilumab Dupilumab | Benralizumab | Benralizumab | Tezepelumab | Mepolizumab Multiple Biologics

e A\
20211 20222 20223 20224 20225 2022° 20227 20228
QUEST TRAVERSE  SIROCCO/CALIMA ANDHI NAVIGATOR REDES CHRONICLE Danish Registry
Phase 3 OLE Phase 3 Phase 3b Phase 3
~7 R Majorityz
S\lw Absence of ACO-6 <1.5
= ) ) - .5 or ACQ-6 <1.5 or ) b ACT 220 (50%)ACT 2 ACQ<15
o Pre-BD FEV,pp
Optimized/ Post-BD fgg; BSRFEvl Pre-BD FEV, Pre-BD FEV, >80% OR Not Not Post-BD
stabilized lung FEV,pp . FEV >[;.BEC; increase increase Pre-BD FEV, included included  FEV;pp 280%
function and >80% mt' 2100 mL 2100 mL >20% from
baseline
G, oo
“ No exacerbations;
’.3 oo v v v v Ve v v v

Prevalence of clinical

. 31.7% 36.4% 14.5% 28.7% 12.7% 37% 35% 19%
remission

*Sustained absence of significant asthma symptoms based on validated instrument; "There should be agreement between the HCP and patient regarding symptom improvement and remission; “No OCS use for exacerbations OR long-term
disease control; 9In this analysis, exacerbations and OCS use were individually evaluated- ACQ:Asthma Control Questionnaire; ACT, Asthma Control Test; BD, bronchodilator; FEV,, forced expiratory volume in 1 second; HCP, healthcare provider;

OCS, oral corticosteroid; OLE, open-label extension; pp, percent predicted
1. Pavord ID, et al. Poster presented at ACAAI, November 4-8, 2021, New Orleans, LA, USA; 2. Pavord ID, et al. Poster presented at ASCIA, August 30-September 2, 2022, Melbourne, Australia; 3. Menzies-Gow A, et al. Adv Ther 2022:39:2065—

2084; 4. Harrison T, et al. Presented at ATS International Conference, May 13—18, 2022, San Francisco, CA, USA. Poster 625; 5. Castro M, et al. Poster presented at ERS, September 4—6, 2022, Barcelona, Spain; 6. Ribas DC et al. Drugs
2021;81(15):1763-1774. 7. Chipps, B et al. JACI 2022;149:Suppl AB147 8. Hansen S et al ER] 2022;60:3553



Remission on biologics in severe asthma: a meta-analysis

Number of Odds ratio It
studies (95%C1)
Demographics
A Three-component definition of dinical remission Female sex 14 002 (07E118)  44%
n/N Proportion with clinical Weight Age 2 L o-80{0-07-919)  92%
remission (95% Cl) Farmer smoking 12 ™ 074(059-004) 1%
Qishi et al (2023)5 37054 — = 69% (54-80) 10.9% Minority ethnic graup® 2 o&2(03-117)
. . Comarbidities
Hamada et al (20242 22/49 —_— 45% (31-60) 107% o i
. Chronic rhinosinusitiswith nassl polyps 5 —- 1-68 (1-26-2-25) 0%
Campisi et al (2023)% 30/74 — 41% (29-53) 116% Chronic hingsinusitis 4 153{083-2.82) 14%
Milger et al (2023)% 79/210 38% (31-45) 132% Nasal poiyps 8 133 (0-89-198) 60%
Pavord et al (2023)7 96/260 37% (31-43) 13-4% Rhinitis 3 109(079-148) 0%
Thomas et al (2024a)*® 870249 —— 35% (29-41) 133% Armisty 3 097 (056-168)  16%
Thomas et al (2024b)™ 44162 — . 27% (20-35) 12.9% EGPA 3 092 (032-260) 0%
McDowell et al (2023)° 196/925 - 21% (19-24) 14-0% Atopicdermatitis 5 0-01(051-163) 2%
Overall (F=93%; p<0-0001) -*— 38% (29-47) 100% Allengic rhinitis 3 090 (359-138) 0%
T T T T GORD g 0-84(0691-02) 0%
o ] 50 75 Bronchiectasis 7 —— 066 (0-42-103)  60%
B Four-component definition of clinical remission Diabe.tes. _ 4 i 065 I;D-IH 13) .
Paychiatricillness 3 [ ] 058 (034008} 0%
Pelaia et al (2023)* 60/127 ] 47% (38-56) 4-4% Cardigvascular disease 2 ——] 05E(034-097) 0%
Martinez-Moragon et al (20245 4193 | ] 44% (34-55) 41% Osteoparasis 4 —— 048(031-075) 0%
Padilla-Galo et al (2023)% 38/87 R S 44% (33-55) 40% Hypertension 2 —-— 048 (033-070) %
Gates et al (2024)* 16/37 — 43% (27-61) 2.9% Obstructive sleep apnoea 6 —.— 048 (-EI 30075) 0%
Pelaia et al (2024)% 69/164 - 42% (34-50) 46% corD 2 | 045 (0-23-0-88) 3%
Dbesity [ - o41(031-054) 0%
Breslavsky et al (2024)* 16/39 —_—t— 41% (26-58) 30% Depression 5 = 030061 6%
Portacci et al (2023)* 718 = 39% (17-64) 1.9% Asthma characteristics
Campisi et al (2023)* 27174 u 360% (26-48) 3.8% Later asthma onset 3 B 149(067-337) 35%
Maglio et al (2023)" 37h113 33% (24-42) 43% Atopy 1 n 083{071-117) 12%
Menzies-Gow et al (2022c)* 13/40 33% (19-48) 30% Ay family history of asthma 2 — 070 (0-33-1-50) 0%
Milger et al (20232 62193 32% (26-39) 4-8% Longer asthma duration 3 [ | 040 (033-076) 2%
Carpagnano et al (2024)*° 81/266 30% (25-36) 50% Warse asthma symptoms 5 —-— 023 (017-0-33) 0%
Quarato et al (2024) 6/20 30% (12-54) 2.0% Warse FEV, 2 +«® 009 (¢01-092)  E7%
Pavord et al (20237 43144 30% (23-38) 45% Atopy
Thomas et al (2024a)" 35127 R 28% (20-36) 4-4% Non-steroidal anti-inflammatory drug sensitivity 6 —— 155 (1-10-2-19) o%
Valverde-Monge etal (2024 116/429 —H 27% (23-32) 52% House dust mite sensitisation 2 u 0BE{043-102) 0%
Hamada et al (2024 13/49 S — 7% (15-41) 33% Biomarkers
Menzies-Gow et al (2022b)* 76/293 —m 26% (21-31) 5:0% H!gher Fehi0 o : = v {1-09—3 4?] 5
Gilli et al (2024) 15/58 — e 26% (15-39) 35% Hiaher bload sasinaphil ! - vaLirazse) o
Higher IgE 7 - 150 (002-272) 0%
Sposato et al (2023)% 121/486 | 25% (21-29) 53% Asthma treatment
Thomas et al (2024b)" /47 — 23% (12-38) 32% Levkniriene receptor antagonists 3 112(082152) 0%
Menzies-Gow et al (2022a)® 64/293 ] 22% (17-27) 50% Shart-acting f-aganists 2 001(056-146) 0%
Numata et al (2022)7 523 —_— 22% (7-44) 2:2% Long- acting muscarinic antagonists 5 i 085 (0-48-150)  G0%
Hansen et al (2024 97/501 . 19% (16-23) 5-3% Previous use of biologics 5 - 0-66 (0-44-0-97) 0%
McDowell et al (2023)° 152/830 ] 18% (16-21) S-4% Maintenance oral corticostergids 13 B = 057 (0-40-D79)  49%
Overall (F=83%; p<0-0001) ? 30% (27-34) 100% Health-care resource use in past year
I I I I Exacerbations 7 ] 077 (0-50-1-18) 0%
o 25 50 75 Attended emergency department 5 - 056 (0-42-075) 0%
Proportion (95% ClI) Admission to hospital 2 ] 054 (0-30-097)  32%
! 1!1 JIEI

Shackleford et al. Lancet Resp Med 2025;13:23-34 nobas 05



How can we achieve
remission more often?



Clinical remission on biologics in severe asthma in UK

Adjusted OR (95% CI)
Female 4 o 0.64 (0.45-0.93)
Age at assessment (years) i
18-34 4 ] 1
35-54 - —eo— 1.94 (0.99-3.80)
255 e 2.62 (1.35-5.10)
'
Symptom duration (years) i
<10 ] 1
10-19 4 —e— 0.54 (0.29-0.97)
20-29 4 I—.—H 0.64 (0.37-1.14)
>30 | — i 0.51(0.31-0.84)
:
Non-White - —eo— 0.53(0.26-1.07)
BMI group E
'
Not overweight 4 ® 1
Overweight o —o—| 1.00(0.61-1.63)
b Obese —eo— ! 0.39 (0.24-0.65)
g ;
§ Current/ex-smoker 4 eo— | 0.53(0.34-0.82)
v T
5 Depression/anxiety 1¢—@——— | 0.13 (0.04-0.43) >
'
Composite T2 status |
BEC low/Fgyq low [ 1
BEC high/Feno low t——e—— 3.26 (0.67-15.93)
BEC low/Fgyo high e 5.33(1.17-24.34)
BEC high/Feyo high 4 e 7.4 (1.73-31.95)
CS bursts (year prior to biologics) E
0+ ) 1
1 e 1.54 (0.60-3.94)
2 —e—— 0.52 (0.19-1.43)
>3 —eo— 0.50 (0.24-1.06)
1
Maintenance OCS I—QJ:—| 0.84 (0.57-1.24)
'
Anti-lg{ ——— | 0.25(0.10-0.64)
i
ACQ-52154  |—e—] i 0.19 (0.12-0.31)
#: ACQ-5 >1.5; 9: at least one exacerbation and/or maintenance oral corticosteroids >5 mg; 0.06 0.13 025 0.5 1 2 4 8 16
+: forced expiratory volume in 1 s below lower limit of normal and >100 mL less than baseline. Adjusted OR (95% CI)

McDowell et al. Clinical remission in severe asthma with biologic therapy: an analysis from the UK Severe Asthma Registry. Eur Respir J. 2023 Dec 14,62(6):2300819.ERJ 2023.



Clinical remission on biologics in severe asthma in UK

Adjusted OR (95% ClI)
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How low should you go? Biological vs clinical remission

in asthma

[ All biologic treated patients in UKSAR (n=778) |

Biologic remission Clinical remission

BEC <0.15and FeNO < 20 ppb < No association > No attacks, low symptoms,
after1y stable FEV, after1y
n=148 (19%) n=160 (21%)
[ Only anti-IL-5/5R-treated patients (n=692) ]
Eosinopenia achieved Persistent eosinophils Low eosinophils achieved Persistent eosinophils
(n=403, 58%) (n=289, 42%) (n=601, 87%) (n=91, 13%)

BEC <0.05after1y BEC = 0.05after1y BEC <0.15after1y BEC=0.15after1y
n=107 (31%) attained n=45 (20%) attained n=148 (30%) attained n=4 (6%o) attained clinical
clinical remis§i0n clinical rernisjsicm clinical rernisg.ion remission .

T T
Odds ratio=1.95 Odds ratio=7.11
[95%CI : 1.32-2.88] [95%CI : 2.56-19.69]

McDowell et al. J Allergy Clin Immunol Pract 2025;13:3765-73; St Pierre & Couillard. J Allergy Clin Immunol Pract 2025;13:3274-6



We need to move the focus from damage to
activity

Stages of RA

Early RA Intermediate A Late R

Activity
Damage

Time

Activity (type-2

inflammation)

Damage (reduced FEV,,
Comorbidities)

17



The Oxford Risk of Asthma attaCk scalLE (ORACLE)

Asthma attack in last year?

No Yes
2 or more clinical risk factors*? GINA 2 or more clinical risk factors*?
Yes Step No Yes
o)
g 5
Q
S
X
(o]
o 4
."é'
o
[+]
® 0.25 0.34
g 3 0.19 0.26 0.33
= 0.19 0.24 0.33
c
°
i 022
r 1&2 0.30 0.23 0.31

0.22

0.30

0.23

0.28

<0.15 0.15-<0.30 =20.30

<0.15 0.15-<0.30 =20.30 <0.15 0.15-<0.30
Blood eosinophil count (cells x10%/L)

Couillard et al. Thorax 2022

=20.30

<0.15 0.15-<0.30 =0.30
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Type-2 airway inflammation kills and
maims people

Asthma attack risk Airway remodelling People remodelling

Asthma attack in last year?

No Yes
2 or more clinical risk factors*? GINA 2 or more clinical risk factors*? 2 Nevmal slcwsy - 8 Alcuray frar patidrt with Hsthina . o, . o,
No Yes Step No Yes Chronic rhinosinusitis Depression (25%) and anxiety (38%)
3 250 027 | 035 | Allergic rhinitis with/without nasal polyps
25-<50]_0.21 027 0.27 5 <50%/<50%) 1,34
1,2 < < 3
% <25 020 | 025 o026 0.33 ($80%) (£50%/<50%)
2
3 =50 BCEE CE
8 2550 | o8 | 4 | oz [ o031 | | 031 ]
EER | 019 | [ 023 [ 020 | [ 030 | >
°
Z‘: 250 o i oz
X 26-<50) 3 0.18 0.26 0.33 025 0.34 P
3 Obesity(45%)
= < o019 | 02 | 033 | | 025 | 031 Food allergy y(: ) !
g =
T x50 022 | 0.29 0.23 31 0.30 e
£ 2550 182 .24 0.30 0.23 0.31 =
<25 22 0.30 023 0.28 &
<015 0.15<0.30 =20.30 <015 0.15-<0.30 20.30 <015 0.15-<0.30 =0.30 <0.15 0.15-<0.30 20.30 &
Blood eosinophil count (cells x10°/L) ;

Couillard et al. Thorax 2022

GORD (17-74%)

Aspirin/NSAID-
exacerbated
respiratory disease

<2.5%)46

Risk of death

—— BGF 320/18/9.6 ng —— GFF 18/9.6 ug c — d P éﬁ?:;s"aeull\a;gen
119 muscle cell Cartilage afblood "esfe.!s = deposition)
10 - ‘

Submucosal
9 1 gland

Couillard et al. JACI in practice 2022

Incidence of death (%)
[}

b
14 vessel Smooth muscle
hyperplasia and
0 T T T T T T T T T T T T | hypertrophy
0 50 100 150 200 250 300 350 400 450 500 550 600 650

Increased volume |
of submucosal
glands

Baseline eosinophil count (cells/mm®)

Martinez et al. AJRCCM 2021 Fahy. Nature Rev Immunol 2015



Two biomarkers are associated with FEV1 decline

60 100
— Asthma with persistent obstruction (N=176)
i 50 - Not classifiable AL (N=1350) >
: < |
_EI COPD (N=1232) — 80 Asthma with persistent obstruction (N=44)
N E
40 ; N
Q Asthma with full reversibility (N=1519) ) 60- Asthma with full reversbility (N=331)
£ 2
(O] 307 - . T) OPD (N=32 Mot classifiable AL (N=256)
% e > Q 40- Controls (N=1902
— t : ——
| 20-
> S
L N=15 605 207 |
W 107 : . , , E |Gy N=2853
0 150 250300 500 750 1000 0, = T T T T
5 20 25 50 75 100
Blood eosinophils (cells/mcL) FeNO (ppb)
T T +49%
e P for trend=0.001 T
—
& 30
N
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c +21%
- 25
2 |
(<))
el 20- T
Ll
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<300 and <20 2300 or 220 2300 and 220
N=1902 N=791 N=160

Colak et al Thorax 2024
Blood Eos and FeNO



Relationship between FeNO and decline in FEV,:
a post-hoc analysis of the QUEST study

Individual post-BD FEV, slope vs. log transformed baseline FeNO (ppb) Post-BD FEV; change (mL/year)*
Blood eosinophils (cells/uL)

10— Treatment Subgroup <150 >1pSO B >300
o -49 -56 -71
% - Placebo (SE=26) (SE=19) (SE=27)
g 197 (N=104) (N=187) (N=90)
£ FeNO <2
= eNO <25 -12 -17 -35
w Dupilumab (SE=17) (SE=14) (SE=20)
g -30 (N=253) (N=363) (N=173)
% _40- -116 -47 -59
o
a Placebo (SE=37) (SE=20) (SE=24)
5 -50- = = =
% FeNO 75 (N=53) (N=253) (N=181)
g o _ 4 -23 -30
- Dupilumab (SES15) (SE=18)
T 704 | (N=475)

o
= - ! =122
i = ; | Placebo (SE=70) (SE=36)
= _go04 | | (N=20) (N=109)
| : FeNO 250 3 m
-100, : ' r l Dupilumab (SE=61) (SE=27)

Baseline FeNO (ppb)
BD=bronchodilator. FeNO=fractional exhaled nitric oxide. FEV:= forced expiratory volume in 1
second. mL/year=milliliter per year. n=sample size. *Estimated from a mixed-effects model with
repeated post-BD FEV; as outcome, and treatment, age, sex, height, region (pooled country),
baseline eosinophil strata, baseline ICS dose level, time since randomization and treatment-by-time
interaction and baseline post-BD FEV; as covariates. Intercept and time since randomization are
random effects.

Treatment Group Placebo Dupilumab

Pavord et al. ATS 2022



Early intervention with biologics studies in asthma

Intervention/ study Exacerbation(s) in past ICS/LABA dose ACQ FEV; (% Biomarker requirement | Primary endpoint Trial identifier
name year predicted)
NA

Depemokimab (ultra-  I[[sY/\Y, >1in past 1 year with  Low-med NA BEC >300 cells/pL + Annualised asthma EU CT 2025-524463-20
:\‘;’(‘)gl;":;i)"g anti-IL-5; >2 in past 3 years FeNO 235 ppb or exacerbations over 2-3 years

comorbid current

CRSwWNP OR BEC

>500 cells/pL

Dupilumab v >1 Med >1.5 Pre-BD FEV, BEC =300 cells/pL Annualised asthma NCT06572228
o .
(anti-IL-4; AIM4) 50-80% exacerbations over 1 year
Dupilumab v >1 Med-high >1.5 Pre-BD FEV, FeNO 235 ppb Post-BD FEV; slope over NCT05097287
0,
(anti-IL-4; ATLAS) <80% 1year
Dupilumab Il >1 in past 2 years Med-high ICS *>1.5 212% BEC >300 cells/uL and  Win ratio for clinical NCT07309614
. and optional reversibility remission, assessed at 1 year
(anti-IL-4; HOTHOT) .
*>1 in past 1 year stirar e el e FeNO 235 ppb
*Post-BD
*High ICS <80%
Tezepelumab (anti- 1] >1 High 21.5—<3 >12% NA Proportion stepping down NCT06473779
UL reversibility from BUD/FOR
CM326 1] >1 in past year Med-high and >1.5 Pre-BD FEV; NA Annualised asthma NCT07372287
o .
(anti-TSLP) other controller <80% exacerbations over 1 year
Lunsekimig Il 21 Low-med NA Pre-BD FEV, NA Annualised asthma NCT06676319
240% exacerbations over 1 year

(anti-IL-13/TSLP;
AIRLYMPUS)

Presence of 21 of these characteristics required for study inclusion.
ACQ, Asthma Control Questionnaire; TSLP, thymic stromal lymphopoietin; BD, bronchodilator; BEC, blood eosinophil count; BUD, budesonide; CRSWNP, chronic rhinosinusitis with nasal polyps; FeNO,
fractional exhaled nitric oxide; FEV;, forced expiratory volume in 1 second; FOR, formoterol; ICS, inhaled corticosteroid; IL-5, interleukin-5; LABA, long-acting B,-agonist; NA, not available; ppb, parts per
billion



Conclusion

For biologics we have an answer to the ‘in whom is this treatment
effective’ question

More ambitious goals of treatment are within target

The main reason we do not achieve remission is that we are treating
after rather than before damage occurs.

There is a strong rational for earlier targeted intervention. The focus
should be on severe type-2 airway inflammation rather than severe
asthma (severe asthma = too late asthma)

23



Acknowledgements

Mona Bafadhel
Luzheng Xue

Tim Hinks
Richard Russell
Rachel Russell-Sharp
Bart Hilvering

Rahul Shrimanker
Lauri Lehtimaki
Angela Moran

Simon Couillard
Sanjay Ramakrishnan
James Melhorn
Imran Howell
Samantha Thulborn
Katie Borg

Clare Connelly

Laura Bermejo

Jack Seymour

Our patients

NIHR |

Oxford Biomedical
Research Centre

UNIVERSITY OF

OXFORD

MM

NUFFIELD
DEPARTMENT of
MEDICINE

24



	Clinical Remission in Asthma: What is it? Is it an achievable Goal of Therapy?
	Disclosures
	Slide Number 3
	Mepolizumab (anti-IL-5): effect in ‘asthma’ and eosinophilic airways disease
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Type-2 airway inflammation kills and maims people
	Two biomarkers are associated with FEV1 decline
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24

