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Figure 1. FeNO and blood eosinophils in predicting risk of acute asthma exacerbations.

High FeNO (50 ppb or higher) and high blood eosinophils (0.30 = 10°/L or higher) are associated with increased risk of acute asthma exacerbations. FeNO is driven by IL-13 and
reflects the degree to which blood eosinophils are attracted to the airways. Blood eosinophils are driven by IL-5 and reflect the systemic pool of available eosinophils. High FeND
and blood eosinophils in combination are associated with the greatest risk of exacerbations. FeNO = fractional exhaled nitric oxide. IL-5 = interleukin-5. IL-13 = interleukin-13. ppb
= parts per billion. This figure is based on data presented by Couillard et al in relation to the derivation of a prototype risk score for acute asthma exacerbations.?
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L4 Wang, K., Stonham, C., Rutherford, C., & Pavord, I. D. (2023). Fractional exhaled nitric oxide (FeNO): the future of asthma care?. British Journal of General Practice, 73(737), 565-568. (dupllumab)




Las exacerbaciones se asocian a la trayectoria de la funcion pul
el asma

Disminucion estimada del porcentaje de FEM previsto a lo largo de 20 afos en funcion de la tasa anual de
exacerbaciones (OPTIMUM Patient Care Research Database UK)*
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Las exacerbaciones repetidas son un factor clave del deterioro de la funcion
pulmonar en el asma, especialmente en pacientes jovenes <40 anos de edad.

°
qa n o fl *Adjusted for patient age, body mass index, gender, length of follow-up, baseline lung function, and smoking status. AER, asthma exacerbation rate; FEMpp, peak expiratory flow percent DUP’XEN T® }
°

predicted. Soremekun S, et al. Poster presented at: 6th Respiratory Effectiveness Group Summit; March 18-20, 2022; Virtual. (dupllumab)




Las exacerbaciones se correlacionan con la progresion de la limi
irreversible del flujo aéreo

Pacientes con asma bien controlada al inicio del estudio, seguidos durante 3 afios (N=128)
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Las exacerbaciones del asma podrian tener consecuencias adversas a largo plazo en la estructura y

funcidén de las vias respiratorias

°
Severe exacerbation was defined as worsening asthma requiring at least 3 days of treatment with systemic corticosteroids, or as a hospitalization due to asthma. BD, bronchodilator; FEV1, forced DUP,XEN T®
SO no I expiratory volume in 1 second. Matsunaga K, et al. J Allergy Clin Immunol. 2015;3(5):759-764. !
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La obstruccion del flujo aéreo medida por FEV,pp postbroncodil:

se asocia con el remodelado

Musculo liso de la via aérea vs FEV1 pp Vascularizacion vs FEV1 pp
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El FEVlch post-BD se correlaciond inversamente con la masa del musculo liso de las vias reﬁ)iratorias y la vascularidad,

lo que demuestra que el deterioro de la funciéon pulmonar puede indicar la gravedad de la remodelacion de las
vias respiratorias.
qa nOfi BD, bronchodilator; FEV1, forced expiratory volume in 1 second; pp, percent predicted. Berair R. Eur Respir J. 2017;49(5):1601507. DUP,XEN T@>}
¢ (dupilumab)



Trayectoria de la funcion pulmonar
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Tsuge M, Ikeda M, Tsukahara H. Novel Lung Growth Strategy with Biological Therapy Targeting Airway Remodeling in Childhood Bronchial Asthma. Children. 2022; 9(8):1253. ¢
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Por tanto, estamos frente a un circulo vicioso

Un FEV, bajo es un fuerte predictor independiente de
riesgo de exacerbaciones, independientemente de la
frecuencia de los sintomas?*
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La inflamacion de tipo 2 subyace a la fisiopatologia del remodelado

bronquial en el asmatl-4

o __ Efectos
Via aérea sana Vias respiratorias en fisiopatologicos de
el asma grave tipo 2
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La inflamacion de tipo 2 esta impulsada por la IL-4, la IL-13 y la IL-5,
que son citocinas clave en la manifestacion clinica del asma.!-®°
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DC, dendritic cell; IgE, immunoglobulin E; IL, interleukin; ILC2, innate lymphoid cell type 2; PGD2, prostaglandin D2;Th2, T helper 2. 1. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15(1):35-50. 2. Fahy JV. Nat Rev Immunol.
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qo n OI I 2015;15(1):57-65. 3. GINA. Global Strategy for Asthma Management and Prevention, 2023. https://ginasthma.org/2023-gina-main-report/ /. Accessed January 29, 2024. 4. Shinkai A, et al. J Immunol. 1999;163(3):1602- DUP,XEN ' '/
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De ahi el efecto rapido y sostenido de dupilumab en la mejoria de FEV1!

Rapid and Sustained Improvements in Pre-BD FEV, During
52-Week QUEST and the 96-Week TRAVERSE Treatment
Period in Type 2 Patients® Followed for 3 Full Years

Type 2 Patients Who Completed 96-Week TRAVERSE Study and Had 3-Year Follow-up
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stuc_ly Time since baseline (weeks)
baseline
Number of patients
Placebo-dupilumab 185 183 183 184 180 183 181184182 179 181 185 184 180 180 184
Dupilumab-dupilumab 364 361 359 362 361 363 361363352 354 357 357 361 354 355 363

“Type 2 patients were defined as patients with blood eosinophils 2150 cells/uLor FeNO 225 ppb.
BD, bronchodilator; FEV,, forced expiratoryvolumein 1second.

°
. ) . . . . . B ) ®
so n o fl 1. Michael E Wechsler et al. Long-term safety and efficacy of dupilumab in patients with moderate-to-severe asthma (TRAVERSE): an open-label extension study, DUP,XENT -}
(dupilumab)

The Lancet Respiratory Medicine, Volume 10, Issue 1, 2022.




Pendiente post-BD, ¢efecto en remodelado?

LS Cambio medio desde el
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(dupilumab)




éDe qué datos nuevos dispondremos en un futuro?

Dupilumab y prevencion de la

: remodelacion de las vias respiratorias y
Dupilumab y rem1<>2clelado en el preservar la funcion pulmonar a largo
asma- plazo en el asma34

VES FHGE AT LIRS

TRIAL N o
The Effect of Dupilumab on Lung Inflammation Long-term effect of dupilumab on prevention of lung
and Related Changes in Airway Volumes function decline in patients with uncontrolled moderate-
Detectable by Functional Respiratory Imaging to-severe asthma: ATLAS trial
in Patients With Moderate-severe Asthma
(VESTIGE)
[ ] p Vo) if T i s O S R DUPIXENT 2 }
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Efecto de dupilumab en la inflamacion de las vias aéreas y ca

estructurales y funcionales mediante imagenes respiratorias

VESTIGE (NCT04400318), un estudio de fase 4, aleatorizado, doble ciego y controlado
con placebo. También se estudiara la correlacion con los resultados clinicos e informados
por los pacientes.

OBJETIVO PRIMARIO OBJETIVOS SECUNDARIOS

VE STRIL| G E . Bro_ncodir_lamia , higerinsuf!acién_,
Z o Crie FEEE (B aarEre 260 @ B resistencia de las vias respiratorias,
.- . grosor de la pared de las vias
e e o proporcion de pacientes que respiratorias, defectos de ventilacion y
2020.06.29 alcanzan niveles de FeNO < 25ppb taponamiento mucoso medidos por
tomografias computerizadas de alta
PRIMARY COMPLETION (ACTUAL) @ . . L. Iucién
2023-06:26 - Cambio porcentual desde el inicio en el reso
1oy ComPLETON (S TATED) © volumen de las vias respiratorias * Pre-BD FEV,; & FeNO ,
2023-09-15 usando FRI + Control del asma (puntuacién ACQ-7)
P « Efecto de dupilumab en las vias respiratorias
- evaluado mediante técnica de oscilometria
forzada

» Evaluaciones de seguridad

°
ACQ-7, Cuestionario de control del asma de 7 items ; BD, broncodilatador; FeNO , 6xido nitrico exhalado fraccionado; FEV 1 , volumen espiratorio forzado en 1 segundo; FRI, imagen DUP,XEN T@
so no I respiratoria funcional; HRC T, tomografia computarizada de alta resolucién. 1. De Prado-Gémez, et al. CHEST . 2021. 2. https://classic.clinicaltrials.gov/ct2/show/NCT04400318 (ultimo acceso !
26/07/2023). (dupilumab)




VESTIGE: Diseno del estudiol?

( Screening Period) Double-blind treatment period Follow-up

Baseline
Week 0

4 weeks
+/- 1 week

Week 36

Dupilumab
Loading dose 600 mg (2x 300 mg),
then 300 mg Q2W

(Patients with A FRI Assessment
asthma 18-70

years of age)

Placebo
Loading dose (2x injections),
then Q2W

Maintenance background therapy: medium to high dose ICS + second controller + a third controller at stable doses
FLUIDDA\(

sanofi | REGENERON

FRI, imagen respiratoria funcional; ICS, corticoesteroides inhalados; Q2W, cada 2 semanas 1. De Prado-Gémez, et al. CHEST. 2021. 2. https://classic.clinicaltrials.gov/ct2/show/NCT04400318 (Ultimo acceso 26/07/2023).

30




sanofi | REGENERON

1.De Prado-Gomez, et al. CHEST. 2021. 2. https://classic.clinicaltrials.gov/ct2/show/NCT04400318 (ultimo acceso 26/07/2023).
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Dupilumab y prevencion de la remodelacion de las vias res

preservar la funcion pulmonar a largo plazo (NCT0509728

ATLAS (NCT05097287) es un estudio aleatorizado, Fase 3b/4, doble ciego, para evaluar el
efecto de dupilumab en comparacion con la terapia estandar en la prevencion o
ralentizacién de la disminucidon de la funcidon pulmonar en pacientes adultos con asma
moderada a grave no controlada.

OBJETIVO PRIMARIO OBJETIVOS SECUNDARIOS

* El efecto de dupilumab, * Explorar el efecto a largo plazo de
ATLIRS E\tl:laluz?lr el efecto de comparado con placebo, en dupilumab en los resultados _
w4 upi umal_),en la mejoria de parametros de fisiopatoldgicos, las vias respiratorias
prevencion o funcion pulmonar, pequeiias y el perfil de expresion génica.
e desaceleracion, la tasa de exacerbaciones, control del asma, (subestudio realizado en aproximadamente 200
STUDY START (ACTUAL) @ LFD en 1 aino, comparado y niveles de biomarcadores en pacientes)
20211216 con placebo Afo 1 y Afio 2 en la poblacion por <« Cambios desde el inicio hasta afio 1, 2 y 3 en
PRIMARY COMPLETION (ESTIMATED) O FeNO y poblacion total la resistencia de las vias respiratorias a R5 a
20250628 R20 (resistencia en 5y 20 Hz) medido por
STUDY COMPLETION (ESTIVATED) @ * Evaluar a largo plazo el efecto de oscilometria y parametros de imagen utilizando
20RO dupilumab comparado con placebo tomografias computarizadas de alta resolucion
:';j:““”“‘“”’““)‘ en prevencion o desaceleracion y tapones de moco.
de la tasa de LFD durante 3 « Cepillado nasal y secrecion perfilado,
afios en la poblacién FeNO y incluyendo transcriptomica y
poblacién total protedmica al inicio y de la semana 8 al
aho 1, 2y 3.
Sa nOfI Gupiltimab on prevention of lung fanction decline in patients with uncontrolied moderateto-severe asthma: ATLAS trial design. ER) Open Res, 2023 Mar 6:9(2):00417.2022, " DUPIXENT

2.https://clinicaltrials.gov/study/NCT05097287 (ultimo acceso 29/01/2024) (dupllumab)
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¢Qué debemos considerar para aspirar a modificar el curso del asma?

Disease modification study considerations
[v|Choose appropriate end-points

Such as:

« Improvements in measures of disease and symptoms (e.g.
FEV,, PEF, exacerbations, asthma control, quality of life)

« Reduction in biomarkers specific to airway inflammation
(e.g. sputum/blood eosinophils, Fgyo, |EE)

« Change in structural airway abnormalities
(e.g. airway wall thickness, ASM area)

+ Reduction in biomarkers involved in remodelling
(e.g. galectin-3, FGF2)

[vIChoose an appropriate trial length
« Consider trials of =1 year
« Consider follow-up studies following drug cessation

[v]1Be aware of special considerations for paediatric trials
Such as:
« Select noninvasive end-points

« Take into account age-related differences in physiology,
pathology and drug metabolism

[vVIConsider including patients with comorbidities in trials |7

[
SO n o fl Busse, W. W., Melén, E., & Menzies-Gow, A. N. (2022). Holy Grail: the journey towards disease modification in asthma. European Respiratory Review, 31(163).

g
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Estos estudios pueden responder preguntas, y abrir otras para el futuro

TABLE 3 Asthma remission: future research questions

Definition
1 Does the definition of remission require measurement of inflammation?
2 How do asthma control and severity relate to asthma remission?

Treatment-induced remission

3 Is treatment-induced remission possible?

4 How does treatment-induced remission compare with spontaneous asthma remission, based on prevalence, predictors and risk of relapse?
5 Is it possible to increase the proportion of people achieving remission with treatment?

6 Is it possible to prolong the remission period with treatment?

7 What are the rates of remission with MART and step therapy?

8 Does prolenging asthma treatment after control is achieved increase the chance of asthma remission?

Trajectory of remission

9 How long should the treatment be continued to achieve remission? When to move from one staﬁe to another?
Pathophysiology

10 What are the molecular events leading to airway remodelling?

1 Can airway remodelling be treated?

12 Does treating airway remodelling induce remission?

Relapse

13 How does ongoing airway inflammation and remodelling affect relapse?

14 How can inflammation/remodelling be effectively treated to prevent relapse in those who are in clinical remission?
Biologics and asthma remission

15 What is the prevalence of remission after biologics therapy for asthma?

16 Are biologics more effective than inhaled preventers at achieving asthma remission?

17 Does the early introduction of biologics modify the trajectory of asthma and halt the disease progression?

18 Does continuing the treatment with biclogics prolong remission and prevent relapse?

19 Is it possible to stop all asthma treatments except biologics in a patient who has achieved remission with biological therapies?
Macrolide therapy

20 What is the prevalence of remission after macrolide therapy for asthma?

Treatable traits

21 Does targeting treatable traits increase the chance of asthma remission?

MART: maintenance and reliever therapy.

[
Thomas, D., McDonald, V. M., Pavord, I. D., & Gibson, P. G. (2022). Asthma remission: what is it and how can it be achieved?. European Respiratory Journal, 60(5). ¢
sanofi DUPIXENT



Case Reports > Arch Bronconeumol. 2023 Dec;59(12):842-845. doi: 10.1016/j.arbres.2023.08.017.

Epub 2023 Oct 5.

Therapeutic Goals and Treatable Traits: Long-Term
Trends in a Severe Asthma Population

[Article in English, Spanish]

Carlos Almonacid-Sanchez 1, Borja Garcia-Cosio 2 Andrea Trisan-Alonso 3,

Francisco Javier Callejas-Gonzélez #, Carolina Cisneros °, Eva Martinez-Moragén ©,

Vicente Plaza Moral 7, Elisabeth Vera &, José Gregorio Soto-Campos ?, Carlos Martinez-Rivera '°,
Bernardino Alcazar-Navarrete 1, Isabel Urrutia Landa 12, Juan Luis Garcfa-Rivero 13,

Alicia Padilla Galo "4, Francisco Alvarez-Gutierrez 1°, Jacinto Ramos-Gonzalez ',

José Angel Carretero-Gracia '”, Inmaculada Lluch '8, Luis Puente 9, Rubén Andujar-Espinosa 20,

Luis Pérez-de-Llano %'

c¢Treat to Target?

Dutcomes Visit 1 Visit 2

Asthma control

Suboptimal control (') o0 (70.3) 46(35.9%) 0,002
ET"EEEE 38297 g2(641)

ACT (mean/sD) 1620 | 5.8) 1975 55.2:! <0001
TAl{mean/sD) 48.79(3.98) 51.05(9,54) 0,074
AE (mean/sD) 255(2.3) 0.88(1.8) <0,001
Moderate AE (mean/spDl 15401721 05711411 (] (]

|
1959 56 (7069

TETNNEEY
2076 28 (720 &)

FEW1 (%) (mean/5D) 730(22.1) T83(20.2) 0,001

FEV1/FVC (mean/5D) 54.95(12.6) 757 (187) <0001

FeNO (pph) 439(45.1) 33.0(28.6) 0.009

Blood eosinophils (n/mL) (mean/sD) 338,87 (297 .5) 221.35(2642) 0.001

Treatment

ICS + LABA + LAMA (n/%) 51({39.8) 90 (70.3) 0,102

DS maintenance treatment (n%s) 39(30.7) 16(12.6) 0.018

Monoclonal antibodies (1) &) 47 136.7) 54 (50) <0001

Omalizumab 31(242) 19(14.8) <0001

Mepolizumab 15(11.7) 22(17.2) <0001

Reslizumab 1({0.8) 7(5.5) 0.809

Benralizumab (o) 16 (12.5)
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Estudio en practica clinica real sobre la tasa de éxito y los factores predicti

clinica y remision profunda a los tratamientos biologicos en pacientes con a

La remision clinica se definié como:

1. Ausencia de sintomas significativos de asma (ACQ
< 1,5) en el seguimiento de 1 ano,

2. Sin uso de CSO de mantenimiento en el
seguimiento de 1 ano,

3. Sin uso de CSO de explosion en el Gltimo 1 afo y
sin exacerbacidon durante el periodo de 1 afno tras la
introduccién de los bioldgicos.

La remision funcional se definié como:
1. Normalizacion de la funcién pulmonar (FEV1 > 80%
previsto) en el seguimiento de 1 afo.

La remision inmunolégica se definio como:
1. Una inflamacién T2 suprimida (eosindfilos en sangre

Baseline

Clinical remission

8 (14.8%)

74

(13.0%)

1-year follow-up

Clinical remission

37 (68.5%)

<300 células/uL y FeNO < 35 ppb) en el seguimiento ‘
8@ il 57 MLy PPb) 9 Functional remission Immunological remission Functional remission Immunological sion
21 (38.9%) 4 (7.4%) 38 (70.4%) 27 (56
A
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#0 =1 w2 m3 m0ml1 w2 m3
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Predictores de respuesta, éitiempo de evolucion y FEV1

Tasas de remision clinica y profunda segun los niveles
de duracion del asma y limitacion del flujo aéreo

Clinical remission Deep remission

Remision clinica:

1. ACQ< 1,5
Q Y (%) p <0.013 (%) p <0.000‘E
2. No CSO
3. No exacerbaciones 100+ 100+
Ti rante 1 an
odo esto durante 1 ano - i
60-' 60-1
1009 83.3%
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Control de asma
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Predictive clinical characteristics

PHENOTYPE ... suggesting an earlier start is better

Visible
* Younger age at initiation of biologic therapy
* Shorter disease duration

* Greater FEV, at baseline

* No maintenance OCS

¢ Lower maintenance OCS dose

Predictive type 2 inflammatory biomarkers
... suggesting ‘hotter’ disease is more responsive

* Blood eosinophil count > 500 cells/uL

(for anti-IL-5 and anti-IL-5R, IL-4R2, anti-TSLP)
* Feno > 40 ppb

(for anti-IL-4Ra, anti-TSLP, anti-IgE)

Measurable

Predictive molecular drivers of disease
... suggesting treatment should be aligned to targetable
drivers of disease active in the specific patient

* Sputum IL-5, sputum EPX (for anti-IL-5)
e ? (for anti-IL-4R, anti-TSLP, anti-IgE)
... Genetic/epigenetic signatures?

Causal

v ENDOTYPE

Figure 1 — Diagram showing predictors of remission with antiinflammatory biologics. “We found no published or communicated data to predict remission
with anti-IL-4-receptor, and thus speculated the predictors based on usual response patterns. EPX = eosinophil peroxidase; Feno = fractional exhaled nitric
oxide; OCS = oral corticosteroid; ppb = parts per billion; TSLP = thymic stromal lymphopoietin. Figure is based on a post hoc analysis of a randomized
controlled trial,” observations in real-world cohorts,”" and exploratory translational data.’

1342 Editorial | 16346 CHEST JUNE 2023 |

°
SO n o fl Couillard S, Coté A. Predicting On-Biologic Remission in Asthma: Insight From the Airways. Chest. 2023 Jun;163(6):1341-1343. doi: 10.1016/j.chest.2023.04.030. PMID: 37295870. DUP'XENT
(dupilumab)



CONCLUSIONES

1) El remodelado bronquial y el declive de la funcion pulmonar tienen un efecto clave en
el asma grave

2) La inflamacion T2 y sus citoquinas clave juegan un papel principal en el remodelado
bronquial

3) La prevencion del remodelado y del declive de la funcion pulmonar deben ser
objetivos principales en estudios sobre modificacion de la enfermedad

4) Las técnicas de imagen pueden ser muy utiles para saber si estamos logrando este
objetivo

5) Debemos luchar para un abordaje precoz y prevenir el remodelado para descronificar
el asma

sanofi DUPIXENT@>}

(dupilumab)
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