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* Se caracteriza por la necesidad de precisar multiples farmacos y a altas dosis para su
tratamiento (escalones 5-6 de GEMA y 5 de GINA)

* Incluye tanto a pacientes controlados como a no controlados

* Se asocia a un mayor consumo de recursos economicos en comparacion con el asma
moderada o leve

Definicion
de asma grave

* Enfermedad asmatica que persiste mal controlada pese a recibir tratamiento con una

Definicion de asma combinacion de glucocorticoides inhalados/agonistas 3, adrenérgicos de accion larga

grave no controlada (GCI/LABA), a dosis elevadas en el ultimo ano, o bien glucocorticoides orales (GCO)
durante al menos seis meses del mismo periodo

Limitacion cronica del flujo

2 2 exacerbaciones graves aéreo (relacion FEV,/FVC <

ACT <200 o haber recibido 2 2 ciclos 2 | hospitalizacion por 0,7 o FEV, < 80 % del

ACQ> 1,5 de glucocorticoides orales exacerbacion grave en el predicho) después del uso
(de 2 3 dias cada uno) en ano previo de un tratamiento adecuado
el ano previo I(__siempre y cuando el mejor

EV, sea superior al 80 %)




Estudio BRAVO | realizado en Espana en el ano 2020

La prevalencia
de asma fue del 5,5%

Tasa de mortalidad

N

De estos, AG fue del 7,7%, de los cuales:

64’ I % tenian AG no controlada

3 I 27 eran dependientes de GCO
94 /0 (37% en el grupo AG no controlado)

Grupo AG G AG
- ; _ p rupo
8 I ,2 /) presentd asma tipo 2 total no controlado

Las comorbilidades de tipo 2 mas frecuentes
fueron:

i €
°o° AG Costes anuales AG

Rinitis alérgica Dermatitis atopica RSCcPN no controlados totales por paciente controlados

I. Domingo C, Sogo A, Prina E, et al. Late Breaking Abstract - Prevalence, characterization and costs of severe asthma in Spain (BRAVO |). Eur Respir J. 2020;56:Suppl.64,4639.




AHORA

ANTES

Tabla 2.9. Clasificacién de la gravedad del asma en adultos (antes de recibir tratamiento)

Intermitente Persistente Persistente Persistente
leve moderada grave
Sintomas diurnos No Mas de 2 veces Sintomas Sintomas
{2 veces o menos a la semana a diario continuos
a la semana) (varias veces
al dia)
Medicacidn de alivio No Mas de 2 Todos los dias Varias veces
(agonista f,-adrenérgico | (2 veces o menos | veces a la semana al dia
de accion corta) Jfsemana) pero no a diario
Sintomas nocturnos No mas de Mas de 2 veces Mas de una Frecuentes
2 veces al mes al mes vez a la semana
Limitacion de La Minguna Algo Bastante Mucha
actividad
Funcién pulmonar >80 % >80 % >60%-<80% £60 %
(FEV, o PEF) % tedrico
Exacerbaciones Minguna Una o ninguna Dos o mas Dos o mas
al afio al ano al afio

FEV,: volumen espiratorio forzado en el primer segundo; PEF: flujo espiratorio maxima.

Tabla 2.5. Clasificacion de la gravedad del asma cuando esta bien controlada
con tratamiento (distribuido en escalones)

Gravedad

Intermitente

Persistente

Moderada

Necesidades minimas
de tratamiento para

Escaldn 1
mantener el control

Escalon 2

Escalén 3
0

Escaléon 4

Escalon 5
0

Escalon 6



Bajar Escalones terapéuticos

< | Escalén5 |
3 " Escalén4 |
g GCl a dosis altas
3 : m GClI a dosis medias + LABA
+ LABA
{ o [ Escalén2  [RNCTSPRERIwm
E + LABA
o= GCl a dosis bajas
S
t ARLT GCl a dosis GCl a dosis SIECN I i
[ ] ; " uno o mas:
£ ] medias medias + ARLT
4 - LAMA**
s B - ARLT y/o
o 8 - Teofilina y/o
':._' o - Azitromicina
9 B
T
E 5 GCl a dosis medias
i *%
4 +LABA+ LAMA
-
s SABA o
c SABA o GCl + formoterol o
o SABA o SABA o SABA o
g GCl+formoterolo| | GCl + salbutamol GCI + formoterol GClI + formoterol GCI + formoterol
7] GCI + salbutamol (sin tratamiento
: de mantenimiento)

¥ V¥ ¥ ¥ ¥

Educacién, control ambiental, tratamiento de la rinitis y otras comorbilidades

Considerar inmunoterapia con alérgenos

*tras confirmar la correcta adhesion terapéutica y empleo del inhalador/es. **LAMA: tiotropio o glicopirronio.

FIGURA 3.2. Escalones terapéuticos del tratamiento de mantenimiento del asma del adulto.

Tratamiento del
escalon anterior +
biologico segun
fenotipos:
omalizumab,
mepolizumab,
reslizumab,
benralizumab,
dupilumab

Si fracaso opciones
previas:
Termoplastia
endobronquial

Si persiste mal control,
considerar:

- Glucocorticoide VO
- Triamcinolona IM

SABA o
GCI + formoterol

d

[SVWID




GEMAS]

Tabla 2.6. Clasificacion del control del asma en adultos

Bien controlada Parcialmente Mal controlada
(Todos los siguientes) controlada
(Cualquier medida en
cualquier semana)
Sintomas diurnos Ninguno o = 2 dias al mes > 2 dias al mes Meétodos de medida de control del asma
Limitacién de actividades Ninguna Cualquiera . *  ACT (Test de Control del Asma)
Cuestionarios cinicos *  ACQ(Cuestionario de Control del Asma)
3:32?;:‘;?;;0cmm05/ Ninguno Cualquiera
Espirometria +  FEV
Necesidad medicacion ' -
de alivio (rescate) Ninguna o < 2 5 Dt . L *  FE,, (Fraccion Exhalada de Oxido Nitrico)
; g 3 ; 2 dias al mes Si=3 Marcad o
((jaeggséisgi Eé iﬂ;energmo dias al mes caractezrl'sticas ICROTES nO Invasives Fosinofilia en sangre y esputo
de asma
Funcion pulmonar parcialmente
FEV, = 80 % del valor tedrico o | < 80 % del valor teérico | O"tT012d3
z-score (-1,64) z-score (-1,64)
PEF = 80 % del mejor valor < 80 % del mejor valor
personal personal
Exacerbaciones Ninguna = 1/ano A IcE

semana

FEV,: volumen espiratorio forzado en el primer segundo; PEF: flujo espiratorio maximo.




Sintomas asmaticos

Espirometria con prueba broncodilatadora
|

1 |
EN MARGEN DE REFERENCIA PATRON OBSTRUCTIVO
Rel FEV,/FVC > 0,7 Rel FEV,/FVC < 0,7
| |
I | | 1
Respuesta Respuesta Respuesta Respuesta
broncodilatadora broncodilatadora broncodilatadora broncodilatadora
negativa positiva* positiva* negativa
AFEV, <12 % AFEV,>12%y>200 ml AFEV,>12%y > 200 ml AFEV <12 7%

|
Variabilidad l l Oxido nitrico (FE, )
= | domiciliariadel | r=p S20% =P I

flujo espiratorio Y |
i — | <20% ASMA Py

maximo (PEF)
Se confirmara

el diagndstico Glucocorticoide vo (prednisona
| Ondo nirico |15 40 gpies 1 [SRHRAl | 40 o) 14-21 s
(FE, o) —) <40 ppb = ST R e y repetir espirometria
al tratamiento. I_I_

En caso contrario,

Prueba de Positiva =9 reevaluar e Normalizacion
+> _[:

del patron

broncoconstriccion Negativa =

Persistencia del
patron obstructivo

—}[ Reevaluacion J(—




Tabla 7.3. Comorbilidades y agravantes mas comunes en asma, sus correspondientes
pruebas diagnésticas y su tratamiento

Comorbilidad

Enfermedad nasosinusal

Pruebas diagnésticas

Rinoscopia/endoscopia nasal
Estudio de imagen de senos
(TC/RM)

Tratamiento

Glucocorticoides intranasales
Lavados nasales/antileucotrienos
Cirugia endonasal

Reflujo gastroesofagico

pH-metria/manometria esofagica
Ensayo terapéutico con IBP
EDA (endoscopia digestiva alta)

Consejos higiénico-dietéticos
Inhibidores de la bomba de protones
Intervencion quirurgica

Obesidad

IMC

Pérdida de peso
Cirugia baridtrica

Sindrome de apnea del suefio
(SAHS)

Polisomnografia

CPAP
Pérdida de peso si procede

Psicopatologia (ansiedad, depresion)

Evaluacién por psicologo/psiquiatra

Psicoterapia/tratamiento especifico

Fibromialgia

Valoracién reumatolégica

Disnea funcional

Cuestionarios especificos
(Cuestionario de Nijmegen)

Psicoterapia
Reeducacion respiratoria

Obstruccién laringea inducible
(OLIy

Laringoscopia en la crisis 0
provocacion con: metacolina/ejercicio

Rehabilitacion logofoniatrica
Tratamiento de comorbilidades: reflujo

Farmacos: AINE, p-bloqueantes
no selectivos, IECA

Historia clinica

Sustitucion

Tabaco y otros toxicos inhalados

Interrogatorio

Deshabituacion

AINE: antinflamatorio no esteroideo; IECA: inhibidor de la enzima convertidora de angiotensina; TC: tomografia
computarizada; RM: resonancia magnética; IBP: inhibidores de la bomba de protones; IMC: indice de masa corporal.
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Tabla 2.7. Principales Factores de riesgo para sufrir exacerbaciones

- Sin control actual: ACT < 20 o ACQ > 1,5.

- Antecedente de exacerbaciones: = 1 exacerbacion grave en el ultimo afo o historia de asma casi mortal.

- No utilizacién de esteroide inhalado: ausencia de prescripcién, baja adhesion o errores criticos con el
dispositivo.

- Uso excesivo de medicacion rescate: = 3 inhaladores al ano (= 2 inhalaciones al dia).

- Inflamacion tipo 2: eosindfilos en sangre/esputo aumentados, FE,, elevada.

- Funcién pulmonar: FEV, basal bajo, reversibilidad con el broncodilatador.

- Problemas psicosociales, bajo nivel socioeconémico.

- Exposiciones: humo del tabaco, alérgenos, polucion.

- Comorbilidades: obesidad, sindrome de apnea-hipopnea del suefio, rinosinusitis cronica, reflujo
gastroesofagico, alergia alimentaria, embarazo.

(adaptado de GINA 2019)¢
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Tabla 7.4. Fenotipos de asma grave

Fenotipos Caracteristicas clinicas Biomarcadores Tratamiento
Alérgica Sintomas alergicos IgE especifica Glucocorticoides
(T2) + Citocinas Th2 Omalizumab
Sensibilizacion a alérgeno Periostina IL-5/I.-5Rax (mepolizumab,
(Prick test y/o IgE especifica) Eosindfilos y neutrdfilos en reslizumab, benralizumab)
esputo Dupilumab
Eosinaofilica | Rinosinusitis cronica/poliposis Eosindfilos en sangre y esputo ARLT
(T2) nasal IL-5/IL-5Ra (mepolizumab,
IL-5 : )
EREA Cisteinil-leucotrienos reslizumab, benralizumab)
Corticodependiente o insensible Dupilumab
a glucocorticoides
No T2 Menor FEV, Neutrofilos o Azitromicina
Mayor atrapamiento paucigranulocitica en esputo
Antecedente de tabaquismo Activacion TH17
IL.-8

IgE: inmunoglobulina E; EREA: enfermedad respiratoria exacerbada por acido acetilsalicilico;
FEV.: volumen espiratorio forzado en el primer segundo




Type 2 Non—-Type 2
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Asma tipo 2 (Tipo 2 elevado)

Mas grave
Elevaciéon FeNO
Eosinofilia en sangre
Eosinofilia tisular elevada
IgE total/especifica elevada
Respuesta variable a corticosteroides

Respuesta a las terapias dirigidas tipo 2

Enfermedades inflamatorias tipo 2 coexistentes (ej, RSCcPN, dermatitis
atopica)
Citoguinas mas comunes: IL-4, IL-13 y IL-5

No-Tipo 2

Asma no-tipo 2 (Tipo 2 bajo)
Menos grave
Neutrofilia de via aérea
Paucigranulocytes
Mala respuesta a corticosteroides
Impulsado por Obesidad

Falta de respuesta a las terapias dirigidas tipo 2




TABLE 2 Clinical features and biomarkers that can be used to differentiate between allergic

and eosinophilic T2-high severe asthma

A: B:
allergic-predominant asthma eosinophilic-predominant asthma
1 Early onset Late onset
2 SPT/RAST+ with clinically significant SPT/RAST- or + with no clinically significant
allergies# allergies
3 IgE >100 IU-mL™" IgE <100 IU-mL™"
4 Allergic rhinitis Nasal polyps
5 High Feno (30-50 ppb) Very high FENo (>50 ppb]
6 Blood eosinophils <300 cells-uL™" Blood eosinophils >300 cells-uL='*

Zervas E, et al. ERJ Open Res. 2018;4(1):00125-2017.



Allergens,
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Type 2 Cytokines Type 2 Inflammatory Response

Airwgly ' . Basophil Mast cells
epithelium Beell 4 % a L g s Leukotrienes,
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’ B cell class switching Basc;gl;;ltand

and IgE production
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'* and mucus production
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Triggers/exposures

(eg, allergen, viruses,
irritants)

Smooth muscle

Tissue remodeling
and fibrosis

\4

Eosinophil activation

Barrier
dysfunction
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trafficking )&@
to tissues s

proliferation/contractility ’_

Blood vessel

B cells

IgE

Eotaxin-3,
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Eosinophil
activation,
differentiation,
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EVALUACION DE INFLAMACION TIPO 2 EN MANEJO DEL ASMA GRAVE
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* Maduracion vy diferenciacion FeNO * Indicador de inflamacién
impulsada por IL-5, trafico a vias impulsada por IL-13 _ ;
aéreas impulsadas por IL-4 e IL-13 IgE - Produccién inducida por GUIA ESPANOLA PARA EL MANEJO DEL ASMA

 Involucrado en mantenimiento
inflamacion a largo plazo.

» Asociado con obstruccion fija de la
via aérea

¢ Indicador respuesta a CS

IL-4 & IL-13
* Indicador respuesta a CS

« Util para evaluar
gravedad del asma

La determinacion de biomarcadores de inflamacion tipo 2 puede ayudar a
afinar la estratificacion del riesgo del paciente, teniendo en cuenta que la
eosinofilia en sangre®® o en esputo™ y una FE,  elevada en un paciente que
recibe glucocorticoide inhalado® constituyen factores adicionales de riesgo
aumentado de exacerbaciones.

» Secrecion inducida
por IL-4 & IL-13

» Asociada con atopia

GINA recommendation?®:
Assessing presence of Type 2 inflammation

(1.or more of the following)*
@ £ =
(@ J

Blood EOS  and/or FeNO and/or Sputum and/or  Clinically andor  Need for
2150 cells/pL 220 ppb EOS 22% allergen-driven maintenance
asthma OoCSs

EOS=eosinophil; FeNO=fractional exhaled nitric oxide; IgE=immunoglobulin E; IL=interleukin.

1. Robinson D, et al. Clin Exp Allergy. 2017;47(2):161-175. 2. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15(1):35-50. 3. Carr TF, et al. World Allergy Organ J. 2016;9:21. 4. Alving K, Malinovschi A. European Respiratory Society Monograph. Lausanne:
European Respiratory Society, 2010;1-31. 5. Global Initiative for Asthma (GINA). Global strategy for asthma management and prevention, 2019 update. https://ginasthma.org/gina-reports/. Accessed Nov 01, 2020.



Inflamacion Tipo 2 en asma

Citoquinas r

Tipo 2 -4 IL-5
L A . v
Biomarcadores
Tipo 2 n ‘ & 0
IgE FeNO EOS

(Clinicamente mediada alérgenos)

S eciones ~ Alérgica  Eosinofilica
pacientes con asma . Tipo 2 -
[

Biologicos — N —
especificos Tipo 2 Anti-IL-4/1L-13 -
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® Confirmar el diagnéstico de asma

® Comprobar la técnica de inhalacion y la adhesion
terapéutica del paciente (TAl > 47 + la recogida del
tratamiento en farmacia por registro electrénico)

Sospecha de AGNC

® Revisar con el paciente la evitacion de
agravantes/desencadenantes

® Comprobar que las comorbilidades estén
tratadas de forma éptima

® Incluir al paciente en un programa educacion
sobre el asma

® Proceder a seguimiento estrecho en la
Unidad de Asma (> 6 meses)

No se alcanza el control

® Es AGNC tratado con GCI/LABA a dosis altas + tiotropio + montelukast ® Es AG corticodependiente

Establecer fenotipo de AGNC
IgE total, pruebas de alergia, eosindfilos en sangre, medida de FE, ., + esputo inducido
ASMA T21: alérgica y/o eosinofilica ¢ » ASMA NO T2: no alérgica/no eosinofilica
Eosindfilos > 300 cél./ul 4 ) 2
= < g
(esputo inducido >3 %) ¢ » Eosindfilos < 300 cél./ul
¥ + 4 +
CON alergia SIN alergia CON alergia* SIN alergia**
« Sensibilizacion a alérgenoy « Ausencia de clinica a pesar de « Sensibilizacion a alérgeno y
« Presencia de clinica sensibilizacion a alérgeno o « Presencia de clinica :
«IgE > 30 U « No sensibilizacion a alérgeno « IgE > 30 Ul EOSOGTION S 10 cRLIN
+ + + +
Omalizumab
Mepolizumab : -
Mepolizumab Resiamiab Omallzumabs Mepolizumab® Az:trom:cln.a
Reslizumab B Mepolizumab Disthimab® Termoplastia
Benralizumab D"'a : “m:, Dupilumab’ piluma GCO**
I Dupilumab® upiluma I

+
VALORAR RESPU ESTA A los 4 meses si IL5/IL5-Ra o dupilumab; a los 6 meses si omalizumab

» Sintomas de asma y sintomas rinosinusales  « Numero de exacerbaciones asmaticas graves  Medida de funcion pulmonar

Revisar:

informados por el paciente
» Cuestionario ACT/ACQ

* Reduccion de la dosis de glucocorticoides * Medida de FE,

+

Cambio a otro farmaco biolégico® ¢

A

B Continuar tratamiento
Respuesta inadecuada Respuesta adecuada

[SVIWID




VALORAR RESPUESTA

Tabla 4
Sugerencias para la evaluacion de la respuesta a anticuerpos monoclonales

Exacerbaciones® ACT FEV; Corticoides sistémicos

No respuesta Igual o aumento Aumento <3 puntos Aumento <10%y 100 Disminucién <50%
ml

Respuesta parcial e Reduccién <50% e Aumento <3 puntos e Aumento > 10% y 100 ¢ Disminucion de dosis

e > 2 exacerbaciones e Puntuacion total <20 ml >50%

graves en 12 meses e FEV; <80% e Sin retirada de GCO
Control < 1 exacerbacion grave Puntuacion total > 20 FEV; <80% Retirada de GCO

en 12 meses
Respuesta completa Sin exacerbaciones en Puntuacion total >20 FEV, > 80% Retirada de GCO

12 meses

ACT: Asthma Control Test; FEV: volumen espirado forzado en el primer segundo; GCO: glucocorticoides sistémicos.
" Considerar el nimero de exacerbaciones previas.




¢ QUE BIOLOGICOS TENEMOS DISPONIBLES?

Omalizumab desde 2008 oinir I

B Mepolizumab desde 2016

M
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I l‘l ::: 5 concentrate for solution
e, for infusion
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Benralizumab desde 2019




Omalizumab

Th2 cell
E
\/ % \/

Mecanismo
de accion

CSF, ‘SgE
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ESE R
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O R khis h T A
U L] "l

Dosis

Posologia 2-4 semanas
.Ed.ad de 2 6 anos
indicacion

Criterios IgE= 30

Mepolizumab
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&
s 0N
Receptor 1 o
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Jeringa
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pluma

4 semanas

> 6 anos

Eos = 150

Reslizumab
%
) K
Cell k?f? /J‘:
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Bt

Dosis segun peso.
\%

4 semanas

> 18 anos

Eos = 400

Benralizumab
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Cell 27 2
&
S
A T,
J‘}‘t‘v'fpi.s ""-..-._

')PJ Receptor ¥

Dosis fija sc
Jeringa
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8 semanas

> 18 anos

Eos = 300
150 si CO

Dupilumab
%) (e i
T XX 00ees

Dosis fija sc

(dosis carga)
Jeringa
precargada/

pluma

2 semanas

> 12 anos

Eos = 300
FENO>25




Biolégico

(AGNC)

Tabla 7.5. Bioldgicos aprobados en el tratamiento del AGNC y sus caracteristicas

Aprobacién: IPT Espaiia

Mecanismo de accién

Evidencias

Administracién

> 6 aflos con asma alérgica
grave y sensibilizacion a

Se une a la IgE circulante
impidiendo la unién al

Reduccidn de exacerbaciones del
34 %, pero no mejoria en sintomas,

Reacciones en el lugar de
inyeccion, cefalea, dolor en

75-600 mg via SC ¢/2-4
senanas segun peso e IgE

Omalizumab | alérgenos perennes con IgE receptor de alta y baja CVRS y funcién pulmonar en ECA. abdomen superior Posible en domicilio
entre 30-1500 Ul/ml y con afinidad (FceR1) para la IgE Eficacia en poliposis nasal
FEV, < 80 %
= 6 afios con asma eosinofilica | Bloquea la IL-5 impidiendo su | Reduccion de exacerbaciones graves | Reacciones en el lugar de 6-11 afos: 40 mg c/4 semanas
refractaria con Eos = 500 o union al receptor del 53 % y mejoria de CVRS, control | inyeccién, cefalea, faringitis, | = 12 afios: 100 mg c/4 semanas
Mepolizumab < 500 con 2 exacerbaciones de sintomas y funcion pulmonar pirexia, dolor en abdomen Posible en domicilio
graves o 1 hospitalizacién en el en ECA. superior, eczema, dolor
afo previo Reduce dosis de GCO de mantenimiento | de espalda, reacciones de
Eficacia en poliposis nasal hipersensibilidad
> 18 afios con asma grave Se une al mismo dominio Reduccién de exacerbaciones en Elevacion de CPK en sangre 3 mg/kg via IV c/4 semanas
eosinofilica en tratamiento que el receptor de la IL-5 pacientes con = 400 Eo y = 1 En hospital de dia
con GCI a dosis altas mas impidiendo la unién exacerbaciones en el afio anterior
Reslizumab | otro controlador con Eo = del 54 %

500 o entre 400-500y 2
exacerbaciones graves o 1
hospitalizacion en el afo previo

Benralizumab

> 18 afios con asma grave
eosinofilica en tratamiento con
GCl a dosis altas mas LABA
con Eo = 500 o < 500 con

2 exacerbaciones graves o 1
hospitalizacién en el afio previo

Se une a la Fa del receptor de
IL-5 inhibiendo su activacion.
Induce la eliminacion directa
(por citotoxicidad mediada por
Ac.) de eosindfilos y basofilos a
través de las células NK

Reduccion de las exacerbaciones
en pacientes con 2 300 Eoy = 3
exacerbaciones en el aio anterior
del 57 %; y mejorias en la funcién
pulmonar y en la reduccién de las
dosis de GCO

Reacciones en el lugar
de inyeccion, faringitis,
cefalea, reacciones de

hipersensibilidad.

30 mg via SC /8 semanas (con
las 3 primeras dosis separadas
por un mes)

Posible en domicilio

Dupilumab

(Pendiente en Espafa IPT)
> 12 afios con asma grave
con marcadores T2 (Eos =
300 o FENO = 25 ppb) o
corticodependiente.

Bloquea la subunidad a
del receptor de la IL-4 (efecto
anti IL-4 e IL-13)

Reduccién de exacerbaciones graves
del 50 % y mejoria de CVRS, control
de sintomas y funcion pulmonar

en EAC.

Reduce dosis de GCO de
mantenimiento.

Eficacia en poliposis nasal

Reacciones en el lugar de
inyeccidn, eosinofilia en
sangre transitoria (4-13 %)

Dosis inicial 400 mg seguido de:
200 mg via SC ¢/ 2 semanas
(asma grave eosinofilica/T2)

300 mg en corticodependiente o
con dermatitis atdpica asociada
Posible en domicilio

IPT: informe de posicionamiento terapéutico; SC: subcutdnea. IV: intravenosa; CVRS: calidad de vida relacionada con la salud; ECA: ensayo clinico aleatorizado; Eo: eosindfilo;
FEV.: volumen espiratorio forzado en el primer segundo; GCI: glucocorticoides inhalados; LABA: agonista B2 adrenérgico de accién larga; IgE: inmunoglobulina E; GCO:
glucocorticoide oral; CPK: creatinofosfocinasa.
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TABLE 2 | One-Year Outcomes

Zz CHEST

Real-World Effectiveness and the
Characteristics of a “Super-Responder” to
Mepolizumab in Severe Eosinophilic
Asthma

@ Check for updates

Joanne E. Kavanagh, MBChB, Grainne d’Ancona, MSc,; Maria Elstad, MSc, Linda Green, BSc; Mariana Fernandes, BSc,

Louise Thomson, BSc, Cris Roxas, MSc,; Jaideep Dhariwal, PhD, Alexandra M. Nanzer, PhD, Brian D. Kent, MD,
and David J. Jackson, PhD

Tener poliposis nasal, IMC mas bajo,
puntuacion mas baja en ACQ6 y menos
dosis de corticoides basalmente , se
asociaban con respondedor y super
respondedor

Outcome Baseline ly P Value
All (n =99)
Annual exacerbation rate, mean + SD 4.04 + 2.7 1.86 + 2.17
ACQ-6, mean + SD 2.73+1.27 2.20 +1.42
Mini-AQLQ, mean + SD 4.05+1.34 491 +1.54
Postbronchodilator FEV; (L), mean + SD 1.85 + 0.72 1.82 +0.72
Postbronchodilator FEV, (% predicted, mean + SD) 64.74 + 21.32 63.21 + 21.55 438
Blood eosinophil count (x10°), median (interquartile range) 0.2 (0.1 to 0.4) 0.1 (0to 0.1) < .001
Feno (ppb), median (interquartile range) 43.0 (27 to 73) 41 (2 to 66) .781
Responder rate,” No. (%) n/a 72 (72.7) n/a
Super responder rate,” No. (%) n/a 28 (28.3) , n/a
SEA
No mOCS (n = 31)
Annual exacerbation rate, mean + SD 5.5 +£1.87 2.35+2.79 < .001
ACQ-6, mean + SD 2.51+1.07 2.05+1.40 .009
Mini-AQLQ, mean + SD 4.15 +1.22 5.04 + 1.67 .023
Postbronchodilator FEV, (L) , mean + SD 1.98 + 0.68 2.00 + 0.68 742
Postbronchodilator FEV; (% predicted) , mean + SD 66.0 + 19.4 66.7 +19.1 .764
Blood eosinophil count (x10%) 0.4 (0.2 to 0.6) 0.1 (0to 0.1) < .001
Feno (ppb) 44 (31 to 66) 38 (21 to 6) 122
Responder rate® n/a 20 (64.%) n/a
Super responder rate” n/a 9 (29.0%) n/a
mOCS (n=68)
Annual exacerbation rate, mean + SD 3.13+2.3 1.75+1.80 .004
OCS dose (prednisolone, mg/day) 10 (10to 1) 0 (0 to 10) < .001
ACQ-6, mean + SD 2.83+1.35 2.26 +1.42 .001
Mini-AQLQ, mean + SD 3.86 + 1.34 4.84 +1.47 < .001
Postbronchodilator FEV; (L), mean + SD 1.79 + 0.72 1.75+0.74 .245
Postbronchodilator FEV, (% predicted), mean + SD 64.14 + 22.3 61.6 +£ 22.6 .249
Blood eosinophil count (x10%) 0.1 (0 to 0.3) 0.1 (0to 0.1) < .001
Feno (ppb) 42.43 (26 to 74.5) 41 (27.2 to 67.5) 446
Responder rate® n/a 1(7.0) n/a
Super responder rate® n/a 19 (27.9) n/a
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z= CHEST

Real-World Effectiveness of Benralizumab

in Severe Eosinophilic Asthma

Joanne E. Kavanagh, MBChB, Andrew P. Hearn, MBBS, Jaideep Dhariwal, PhD, Grainne d‘Ancona, MSc;
Abdel Douiri, PhD, Cris Roxas, MSc; Mariana Fernandes, MSc,; Linda Green, MSc, Louise Thomson, MSc,

Alexandra M. Nanzer, PhD; Brian D. Kent, MD, and David J. Jackson, PhD

TABLE 2 | One-Year Outcomes (N = 130)

@ Check for updates

Outcome Baseline 48 Weeks

Annual exacerbation rate 4.92 + 3.35 1.34 +1.71

OCS dose, prednisolone, h = 74, mg/d 10 (5-20) 0 (0-5)

ACQ6 score 2.90 + 1.39 2.15 + 1.41

mMAQLQ score 3.46 + 1.49 435+ 1.51

FEV; after bronchodilator, L 1.76 £ 0.69 1.90 £ 0.70

FEV, after bronchodilator, % predicted 63.8 + 20.6 69.4 + 21.9

Blood eosinophil count, cells x 10%/L 0.2 (0.1-0.4) 0.0 (0.0-0.0)

Feno, ppb 45 (26-78) 38 (23-71) .135
Responder rate® N/A 112 + 86.2 N/A
Super-responder rate” N/A N/A

51 + 39.2
\i

—_—
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N° medio de exacerbaciones en funcion del recuento basal

de eosindfilos en sangre

&
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0
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Eosinophil count subgroups (cell/pl)

Todos los pacientes redujeron el numero medio de exacerbaciones, con independencia del recuento basal de eosindfilos.




Change in FEV1 (%) Post-Bronchodiator

Time (months)
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TOTAL
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Real-life cost-effectiveness of benralizumab ===
In patients with severe asthma

A Padilla-Galo™ ®, A J. Garda-Ruiz’, R. Ch. Levy Abitbol®, C. Olveira*®, F. Rivas-Ruiz®, N. Garcla-Agua Soler,
M. Pérez Morales', B. Valencia Azcona’, B. Tortajada-Goitia”, L Moya-Carmena® and A Levy-Maon®

N= 44

Table 4 Clinical, functional, and laboratory data at baseline and at 3, 6, and 12 months of treatment

Variables > 93% controlados al afio

> Reduccién del 83% en la asistencia a urgencias

ACT, mean (SD)
Controlled asthma (ACT > 20), n (%)

> Reduccién del 88% en las exacerbaciones graves

» Reduccion del 79,8% en la dosis de prednisona (o equivalentes)

Number of ED visits in the previous year, mean (5D0) > Reduccién del 55,6% en el numero de corticodependientes
Mumber of severe exacerbations in the previous year, mean (S > Reduccién del 82,8% en el nimero de ciclos de corticoides sistémicos.
Corticosteroid-dependent, n (%) » E1 65,9% cero visitas a urgencias

inhaled budesonide (or equivalent) dose, ug/day, mean (SD) > 47,7% consumieron cero corticoides sistémicos (tanto como cursos de
Oral prednisone dose, ma/day, mean (SD) corticosteroides como terapia de mantenimiento).

Number of courses of OCS (previous year), mean (5D)
FEV, mL, mean (5D)

FEV, %, mean (SD)

Blood eosinophil count, cells/ul, mean (50)




ORIGINAL ARTICLE
ASTHMA

@ Increased mortality in patients with
corticosteroid-dependent asthma: a

CrossMark ) ) .
nationwide population-based study

Hyun Lee’, Jiin Ryu?, Eunwoo Nam?, Sung Jun Chung’, Yoomi Yeo',
Dong Won Park', Tai Sun Park’, Ji-Yong Moon', Tae-Hyung Kim @',
Jang Won Sohn', Ho Joo Yoon' and Sang-Heon Kim @'

TABLE 2 Effects of systemic corticosteroid (CS) dose on overall mortality, emergency department (ED) visits and
hospitalisations

All-cause mortality Annual ED visits Annual hospitalisations
HR [95% Cl) All-cause Asthma-related All-cause Asthma-related
L HR (95% CI) HR (95% Cl) HR (95% Cl) HR (95% ClI)

All patients

CS-independent asthma Reference Reference Reference Reference Reference
CS-dependent asthma
Low dose 1.84 (1.69-2.00) 1.26 (1.17-1.37) 3.12 (2.64-3.69) 1.54 (1.44-1.64) 2.48 (2.28-2.70)
High dose 2.56 (2.35-2.80) 1.43 (1.32-1.55) 3.61 (3.06-4.25) 1.78 (1.67-1.91) 3.24 (2.97-3.53)
Overall 2.17 (2.04-2.31) 1.34 (1.27-1.42) 3.37 (2.99-3.78) 1.65 (1.58-1.73) 2.84 (2.67-3.01)




W) Check for updates American Journal of Respiratory and Critical Care Medicine .VVolume 203, Issue 7

Expert Consensus on the Tapering of Oral Corticosteroids for the

Treatment of Asthma
A Delphi Study

Carey M. Suehs’, Andrew Menzies-Gow?, David Price®*, Eugene R. Bleecker®, Giorgio Walter Canonica®,
Mark Gurnell”®, and Arnaud Bourdin®?; on behalf of the Oral Corticosteroids Tapering Delphi Expert Panel

'Département des Maladies Respiratoires and °PhyMedExp, Université de Montpellier, Institut National de la Santé et de Ia Recherche
Médicale, Centre National de la Recherche Scientifique, Centre Hospitalier Universitaire Montpelller Montpellier, France; “Royal
Brompton and Harefleld National Health Service Foundation Trust, London, United Kingdom; Observational and Pragmatic Research
Institute, Smgapore “Division of Applied Health Sciences, Centre of Academic Prlmary Care, University of Aberdeen, Aberdeen,
United Kingdom; °Department of Medicine, University of Arizona, Tucson, Anzona ®Personalized Medicine, Asthma and Allergy
Center, Humanitas Un|verS|ty and IRCCS Research Hospital, Milan, ltaly; and "Wellcome Trust—Medical Research Council Institute of
Metabolic Science and Cambridge National Institute for Health Research Biomedical Research Centre, University of Cambridge and
Addenbrooke’s Hospital, Cambridge, United Kingdom

ORCID IDs: 0000-0002-2175-3496 (C.M.S.); 0000-0001-9707-4986 (A.M.-G.); 0000-0002-9728-9992 (D.P.); 0000-0002-4767-3494 (E.R.B.):
0000-0001-8467-2557 (G.W.C.); 0000-0001-5745-6832 (M.G.): 0000-0002-4645-5209 (A.B.).
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Table 3. Consensus Statements Concerning Development of an OCS-Tapering Algorithm

Positive Consensus

® The initial tapering of high OCS doses (e.g., >20 mg/d) can proceed at a
faster pace (e.g., —10 mg/wk or 30-50% reductions every 2-4 wk).

e OCS tapering should be gradual, with 2.5- to 5-mg steps every 0.5-2 wk
until an agreed-on threshold is achieved (e.g., 5-10 mg/d), and should then
proceed at a slower pace (1-2.5 mg every 1-2 wk).

® When a reduction in the OCS dose by 5 mg/wk fails, a slower and lower
dose reduction of 1 mg/wk should be attempted.

e |f mild symptoms occur, maintain the current dosage; they are likely to
resolve as endogenous-axis recovery occurs.

e |f intolerable symptoms occur, return to the previous (efficacious) dose and
then later consider reattempting tapering at a slower pace.

Controversial

In general, the speed of tapering should not
exceed a reduction of 5 mg/wk.

OCS tapering should incorporate every-other-day
OCS reductions (especially before discontinuation)
to allow recovery of the endogenous axis.

OCS tapering should be gradual by reducing the
OCS dose by 30-50% every 2—4 wk.

Table 4. Minimal Checklist for Adverse-Effect Screening

Positive Consensus

Growth (pediatric population)
Glycemic control

Bone density

Blood pressure

Cataracts and glaucoma
Weight change

Fracture risk score (e.g., FRAX)

Controversial

# Cardiovascular risk score
® | ipid pand
* Fluid retention




MO — Do not attempt tapering

= EGPAABPA that relapses during
taperning (and no other changes
can be proposed)

YES, but with caution
= History of ie-threatening attacks
= OGS dependence for extended YES
period {e.g., =6 months) + OGS results in no improvement
= Comorbidities that respond to OCS + DCS results in side sfiects
+ 0G5 doselduration is causs for concem
+ Asthma control is achieved and stable
(espacially with biologics)
+ Heasonable likelihood of HPA recovery

Adjust speed
E.g., if a & mpfwesek reduction
fails, try 1 mg/week

Proceeding toward ceseation is suggested when:
Complete

* Daily OCS dose is <5 mg prednisolons ocs
= A gparing strategy has been initiaied cessation
* The pafient has agreed to cessation

* There is no evidence of EGPA/ABEPA

* There s no evidence of adrenal insufficiency”




Oral corticosteroid elimination via a personalised reduction @y ®)
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Andrew Menzies-Gow, Mark Gurnell, Liam G Heaney, Jonathan Corren, Elisabeth H Bel, Jorge Maspero, Timothy Harrison, David | Jackson,
David Price, Njira Lugogo, James Kreindler, Annie Burden, Alex de Giorgio-Miller, Kelly Padilla, Ubaldo ] Martin, Esther Garcia Gil
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Published Online
October 4, 2021
https://doi.org/10.1016/
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ESTUDIO PONENTE: OBJETIVO

Evaluar el potencial para reducir el uso de OCS de mantenimiento
mientras se mantiene el control del asma y se manejan los signos y
sintomas de insuficiencia adrenal (IA) en pacientes asma grave
eosinofilica dependientes de OCS que reciben benralizumab 30 mg SC

IA- Insuficiencia Adrenal; OCS- corticoides orales




REDUCCION DE COs

Retirada completa o dosis diaria de
COs < 5 mg por IA (que imposibilita
reducir mas los COs) *

Retirada completa de los COs*

62.2%
(58.18, 66.11)

80.6%
(77.20, 83.70)

*Mantenido durante al menos 4 semanas sin empeoramiento del asma

IA-Insuficiencia adrenal




DOSIS DE COs AL FINAL DE LA FASE DE REDUCCION

Dosis diaria de COs < 5 mg*

91.3%

(88.75, 93.44)

*Mantenido durante al menos 4 semanas sin empeoramiento del asma




Starting at a prednisone or
prednisolone baseline dosage
=20 mg/day
Reduce by 5 mog/day every week
§ Prednisone or prednisolone L, Morning cortisol (0800-0900 h)
dosage 5 mg/day for 4 weeks
After reaching 20 mag/day or | Startingata baseline dosage
=10 to <20 mg/day
v - -
Mormal =350 nmol/L Indeterminate values Complete adrenal insufficiency
¢ 100-350 nmol/L <100 nmelfL
Reduce by & mg/day every ¢ ¢
2weeks
Continue down-titration Delay titration and repeat test
l (2.5 mg every 4 weeks) 3 months later
After reaching 10 mig/day or Starting at a baseline dosage L
=7-5t0 <10 mg/day ACTH stimulation test
(intravenous; 0 and 30 min)
Reduce by 2.5 mg/day every ¢ ¥ ¢
Iweeks Mormal =450 nmol/L Partial adrenal insufficiency Complete adrenal insufficiency
(indeterminate values) <250 nmolfL
v 250-450 nmol/L
After reaching 7-5 mag/day or | Starting at a baseline dosage i L l
=5 to=7-5 mg/day Continue down-titration Slow titration Delay titration and repeat test*
(2.5 mg every 4 weeks) {1 mg every 4 weeks) 3 months later
‘L Repeat test* 2 months later
Reduce by 2-5 mg/day every 4 weeks

h

& mg/day for 4 weeks

Cortisol evaluation
—————




ESQUEMA DE TITULACION DESCENDENTE DE OCS

OCS down-titration schema, until reaching
5 mg/day without asthma deterioration

OGS reduction until reaching a prednisone dosage of...

fHescue down-titration after

N

recovering from asthma

exacerbation or deterioration
OCS reduction until reaching a

Baseline :
rednisone dosage of...
prednisone P g J
dosage 20 mg/day 10 mg/day 7.5 mg/day 5 mg/day 10 mg/day 5 mg/day
>20 mg/day 5 mg/day 5 mg/day 2.5 mg/day 2.5 mg/day 5 mg/day 2.5 mg/day
Q1w Qzw Qzw Q4w Q4w Q4w
5 mg/day 2.5 mg/day 2.5 mg/day 5 mg/day 2.5 mg/day
>10-<20 mg/day Q2w Q2w Q4w Q4w Q4w
2.5 mg/da 2.5 mg/da
>7.5-<10 mg/da g/day g/day
g/day Q2w Q4w
2.5 mg/da
10 da g/aay
>5-<10 mg/day Q4w
2.5 mg/day
7.5 mg/da
g/day QAW

OCS, oral corticosteroids; Q1W, every week;

Q2W, every 2 weeks; Q4W, every 4 weeks.




ANALISIS DE LA INSUFICIENCIA ADRENAL

Prednisone dosage

5 mg/day

slowly (1 mg/Q4W).

.
L

Morning cortisol (8-9 am)

Normal
=350 nmol/L

Partial Al
(intermediate values)

Complete Al
<100 nmol/L

J

100-350 nmol/L

Continue
down-titration
(2.5 mg Q4W)

L

ACTH stimulation ‘
test (IV)

J
] !

Delay titration
& repeat test
3 months later

(0 and 30 min)

!

Normal
>450 nmol/L

'

4 .
Partial Al
(intermediate values)

!

Continue
down-titration
(2.5 mg Q4W)

250-450 nmol/L

Complete Al
<250 nmol/L

:

<

v

Slow titration
(1 mg Q4W)

¥

1

Delay titration
& repeat test
3 months later

SN/

Repeat test
2 months later

ACTH, adrenocorticotropic hormone; Al, adrenal insufficiency; IV, intravenous; Q4W, every 4 wesks.
If there are some signs/symptoms of Al, regardless of cortisol concentrations, physicians are allowed to reduce OCS more
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Biological Therapies of Severe
Asthma and Their Possible Effects on

Airway Remodeling

Grzegorz Kardas, Piofr Kuna and Michaf Panck*
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TABLE 2 | Summary on biologic therapies for the treatment of severe asthma and with their clinical effects and confirmed effects on AR.

Drug Target
P —

Effects on ainway remodeling

IL-17 recaptor &
L-17RA)

Tezepsiumab
[AMIG 15T)

o |} ecsinophils and basophis
wig antibody dependent cell

mediated cytotoxcity (ADCC)

o Blockage of IL-4/1L-4Rx
binding

o Blockage of IL-13/
IL-4Ru binding

o Blockage of IL-5L-5R
binding

o | circulating eosinophils

o | spufum eosinophils

o Blockage of IL17A -, —17F -,
—17AF haterodimer -, and
—1TEHIL-25)1L-1TRA
binding

= Blockage of IL17TA -, —17F -,
—17AF haterodimer -, and
—17TEHIL-25) AL-1TRA.
binding

= Blockage of IL-13AL-13Rat

o Blockage of
IL-13/L-13Ra2 binding

= Blockage of IL-134L-13Ra1
o Blockage of

o Reduction in exacerbation frequency

o Mo significant effect on FEV1

o Mixed data on quslity of lfe and asthma
aympiom scores [7)

= Reduced rate of severe asthma.
exacerbetions and improved lung function
(FEW1), asthma contral and quslity of e
(81,83

o Reduced axacerbations, mproved FEVA,
forced vitel capacity, the 7-item Asthma
Control Cuestionnaine (53)

A

= Mo significant improvemnent in lung function
(FEW1} and asthma control in subjects with
inadequately controlled moderate to severa
asthma (24)

o Inconsistent effects on annualized asthma
exacerbation rate (55) —development of
ftralokinumsh in zevers asthma was
discontinued by the producer after this
atudy (25

o Mo significant improvemnent of lung function
[FEV1) (7}

o Decreass in asthma exacerbations
incidenca

o Improved lung function (FEV1 %) [B9)

o Imhibifion of late allergen-induced asthmatic
reaponae (FEV) (22)

o Raduction of snnuslized asthma
exacarbation rate (93)

o Reduction of production of TMNF-a, TGFR
and IL-4 in bronchisl epithelial cals (72}

o Prevention of ASM cell remodeling
in wvitrol7 3}

o Reduction of airway wall thickness in
computed tomograpéy (74, T5)

o Reduction of sirway remodsling markers
ftenascin, lumican, and procollagen (1)
and airway ecsinophils expressing TGH

Shudies on i vitro or in vivo effects of
dupilumaby on sinway remodeling are
currantly non-evelable

Shudies on i vitro or in vivo effects of
reslizmah on sirway remodsaling ars
curantly non-available

Shudies on i vitro or in vivo effects of
sscukinumab on sirway remodeling ane
currantly non-avalable

Studies on i vitro or in vivo offects of
brodalumab on ainway remodaling are
currantly non-avalable

= Mo significant sffect on bronchial
sosinophilic count

o Mo significant reduction of sirway
remodeling in bronchial biopey
features—Airway smooth muscle

area, RBM thickness, collagan typs IV,

pericatin, TGFR and othar (B7)

o Greater clinical effects [decrease in o Mone avelsble (possily
enacarhation rate and improvernant in in atopic  dematitia  in
Iung function) in patients with high serum the futura){31)
parioatin levels — a protein contributing to o Discontinued in asthma
ainway remodaling (50])

= Studies on in vifro or in vivo effects of WA
tezapeliumab on ainsay remodeling are
currentty non-avaiabla

sa|desey) [eoboog pue Bujepowey fempy




TRATAMIENTOS CON EFECTO EN LA REMODELACION

* La evidencia sugiere gque el efecto de los glucocorticoides en la remodelacion es limitado o incluso
podria favorecer su desarrollol.

* Omalizumab mejora significativamente el control de la enfermedad con una reduccion en el grosor
de la pared de las vias respiratorias y la inflamacion eosinofilica?.

* Omalizumab previene la remodelaciéon de las células musculares lisas inducida por la IgE3.

 Omalizumab parece reducir el grosor de la membrana basal reticular en una proporcion sustancial de pacientes
asmaticos?.

» La galectina-3 es un marcador predictivo de la modulacion de la remodelacion de la via respiratoria en pacientes
con AAG tratados con omalizumab®.

Los datos disponibles hasta la fecha confirman, con un grado
elevado

de probabilidad, que solo omalizumab ha demostrado tener
un papel beneficioso en la reversion de la remodelacion de las

Ve . 1. Amrani YRet al. Pharmacol Ther. 2020; 213: 107589. | 2. Hoshino M, et al. Respiration. 2012; 83: 520-528. | 3. Roth M, et al. PLoS One. 2015; 10: e0136549. | 4. Riccio
Vl aS respl rato rla& al. Int J Immunopathol Pharmacol. 2012; 25: 475-484. | 5. Riccio AM, et al. Clin Transl Allergy. 2017; 7: 6. | 6. Kardas G, et al. Front Immunol. 2020; 11: 1.134.
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DUPILUMAB APROBADO POR LA EMA PARA ASMA GRAVE

Indication for adults and adolescents 212 years as add-on maintenance treatment for severe asthma with type 2
Asthma inflammation characterized by raised blood eosinophils and/or raised FeNO, who are inadequately

controlled with high-dose ICS plus another medicinal product for maintenance treatment
gﬁ?ci';ions Atopic dermatitis; CRSwWNP*

Administration . o _
Patient self-administration

(212 years of age)

. ... Every other
Recommended dosing Initial dose 2 weeks later week dosing
OCS-dependent severe asthma
or
Severe asthma with comorbid OO 600 mg SC (2 x 300 mg) O 300 mg SC q2w
atopic dermatitis® or CRSWNP?
All other indicated patients OO 400 mg SC (2 x 200 mg) O 200 mg SC g2w




LIBERTY ASTHMA QUEST

N=1902

|I ORIGINAL ARTICLE ]l

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

ABSTRACT

BACKGROUND
Dupilumab is a fully human anti-mterleukin-4 receptor « monocional antibody that
blocks both interleukin-4 and interleukin-13 signaling. We assessed its efficacy and
safety in patients with uncontrolled asthma.

METHODS
We randomly assigned 1902 patients 12 years of age or o'der with uncontrolled asthma
:1:1 ratio to receive add-on subcutaneocus dupilumab at 2 dose of 200 or 300 mg
2 weeks or matched-volume placebos for 52 weeks. The primary end points were
the annualized rate of severe asthma exacerbations and the absolute change from
baseline to week 12 in the forced expiratory volume m 1 second (FEV,) before bron-
chodilator use in the overal! tria! population. Secondary end points included the exac-
erbation rate and FEV, in patients with a blood eosmophil count of 300 or more per
cubic millimeter. Asthma control and dupi'umab safety were a'so assessed.

RESULTS

The annualized rate of severe asthma exacerbations was 0.46 (95% confidence interval
[CI} 0.39 to 0.53) among patients assigned to 200 mg of dupihimab every 2 weeks and
0.£7 (95% Cl, 0.72 to 1.05) among those assigned to 2 matched placebo, for 2 477%
lower rate with dupilumab than with placebo (P<0.001); similar results were seen with
the dupilumab dose of 300 mg every 2 weeks. At week 12, the FEV, had increased by
0.32 liters in patients assigned to the lower dose of dupilumab (difference vs. matched
placebo, 0.14 liters; P<0.001); similar resu'ts were seen with the higher dose. Among
patients with a Hood eosinophil count of 300 or more per cubic millimeter, the an-
nualized rate of severe asthma exacerbations was 0.37 (95% Cl, 0.29 to 0.48) among
those receiving lower-dose dupilumab and 1.08 (95% CI, 0.85 to 1.3f) among those
receiving a matched placebo (65.6% !ower rate with dupilumab than with placebo; 95%
Cl, 52.0 to 75.6); similar resu'ts were observed with the higher dose. Blood ecosino-
philia occurred after the start of the intervention in 52 patients (4.1%) who received
dupifumab as compared with 4 patients (0.6%) who received placebo.

CONCLUSIONS

In this tria!, patients who received dupilumab had significantly lower rates of severe
asthma exacerbation than those who received placebo, as well as better lung function
and asthma control. Greater benefits were seen in patients with higher baseline levels
of eosinophi's. Hypereosinophilia was observed in some patients. (Funded by Sanof}
and Regeneron Pharmaceuticals; LIBERTY ASTHMA QUEST ClinicalTrials.gov num-
ber, NCT02414854))
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LIBERTY ASTHMA VENTURE

N=210

fMEDE

“ ORIGINAL ARTICLE II

Efficacy and Safety of Dupilumab
in Glucocorticoid-Dependent Severe Asthma

ABSTRACT

BACKGROUND

Dupilumab is a fully human anti-interleukin-4 receptor « monociona! antibody
that blocks both nter'eukin-4 and inter'eukin-13 signaling. Its effectiveness in re-
ducing ora! glucocorticoid use in patients with severe asthma while mamtaining
asthma control is unknown.

METHODS

We randomly assigned 210 patients with ora! glucocorticoid-treated asthma to re-
cewe add-on dupi'umab (at 2 dose of 300 mg) or placebo every 2 weeks for 24 weeks.
After a glucocorticoid dose-adjustment period before randomization, glucocort-
coid doses were adjusted in a downward trend from week 4 to week 20 and then
maintained at a stable dose for 4 weeks. The primary end point was the percentage
reduction in the glucocorticoid dose at week 24. Key secondary end points were the
proportion of patients at week 24 with a reduction of at least S0% in the glucocor-
ticoid dose and the proportion of patients with a reduction to a glucocorticoid dose
of less than S mg per day. Severe exacerbation rates and the forced expiratory volume
in 1 second (FEV,) before bronchodilator use were also assessed.

RESuULTS

The percentage change in the glicocorticoid dose was -70.1% in the dupikimab group,
as compared with —41.9% in the placebo group (P<0.001); £0% versus S0 of the
patients had a dose reduction of at least 50%, 69% versus 33% had a dose reduc-
tion to less than 5 mg per day, and 48% versus 25% completely discontinued ora!
glucocorticoid use. Despite reductions in the ghicocorticoid dose, in the overal! popu
lation, dupilumab treatment resu'ted in a severe exacerbation rate that was 59%
(95% confidence interval [CI], 37 to 74) lower than that in the placebo group and
resulted in an FEV, that was 0.22 liters (95% CI, 0.09 to 0.34) higher. Injection-site
reactions were more common with dupilumab than with placebo (%% vs. #%).
Transient blood eosinophilia was observed in more patients in the dupilumab group
than in the placebo group (14% vs. 1%).

CONCLUSIONS

In patients with glucocorticoid-dependent severe asthma, dupilumab treatment re-
duced ora! glucocorticoid use while decreasing the rate of severe exacerbations and
increasing the FEV,. Transient eosinophilia was observed in approximately 1 in 7 du-
pilumab-treated patients. (Funded by Sanofi and Regeneron Pharmaceuticals;
LIBERTY ASTHMA VENTURE Clinica!Tria's.gov number, NCT02528214.)
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DUPILUMAB TRAVERSE

Articles

......

moderate-to-severe asthma (TRAVERSE): an open-label
extension study

Michael E Wechsler, Linda B Ford, Jorge F Maspero, lan D Pavord, Alberto Papi, Arnaud Bourdin, Henrik Watz, Mario Castro, Natalia M Nenasheva,
Yuji Tohda, David Langton, Guido Cardena, Christian Domingo, Hae Sim Park, Kenneth R Chapman, Xuezhou Mao, YiZhang, Asif HKhan,
Yamo Deniz, Paul ] Rowe, Upender Kapoor, Faisal AKhokhar, Leda P Mannent, Marcella Ruddy, Elizabeth Laws, Nikhil Amin, Megan Hardin

Summary
Background Clinical trials have shown treatment benefits of dupilumab in patients with uncontrolled asthma for up  Lancet Respirmed 2021

to 1 year. This study aimed to evaluate the long-term safety and efficacy of dupilumab in patients with moderate-to-  published online
severe asthma, as data for extended treatment with dupilumab beyond 1 year are not available. September 28, 2021



LIBERTY ASTHMA TRAVERSE (NCT02134028)

Non-0OCS-dependent population
Phase 3 QUEST (52 weeks)

Dupilumab SC 200 mg or 300 mg g2w, n=1013

Matched placebo SC g2w, n=517

Follow-up
Phase 2b DRI (24 weeks) period

- (16 weeks)
Dupilumab SC 200 mg or T
300 mg g2w or 4w, n=421

Placebo SC q2w, n=111 —

Phase 2a EXPEDITION? (12 weeks)

Placebo SC
OCS-dependent population q2w, n=19
Phase 3 VENTURE (24 weeks)

Dupilumab SC 300 mg g2w, n=90

Placebo SC q2w, n=97

Study Design

Open-label treatment period

(48 or 96 weeks) Post-treatment
period
(12 weeks)
Dupilumab SC 300 mg q2w —————
N=2282" N=1906¢

Protocol amendment

Initially, patients were enrolled for a treatment period of 96 weeks; however, given the safety experience of other
dupilumab programs, an amendment was issued to reduce to 48 weeks for all patients who enrolled following the
amendment

Primary endpoint: TEAEs

Secondary endpoints: AER, pre-BD FEV,, ACQ-5, AQLQ, biomarkers of type 2 inflammation (blood EOS, serum
total IgE), ADA

This was an open-label, single-arm study with no comparator arm; all statistical analyses are descriptive summaries using
observed data only



REDUCCION EN LA TASA DE EXACERBACIONES SEVERAS ANUALES
EN PACIENTES CON FENOTIPO INFLAMATORIO T2

* Among QUEST patients with a type 2 inflammatory phenotype,? dupilumab sustained reductions in AER
over 148 weeks

Number of exacerbations in the Unadjusted annualized exacerbation
year prior to the parent study event rate during TRAVERSE
QUEST
Type 2 patients followed for 148 weeks
2.30 QUEST TRAVERSE TRAVERSE
2.50 (2.08) 2.10 2.50; 52-week Week 0-48 Week 48-96

(1.88) treatment period treatment period

1 1
—_— 1 1
o 0
X3 - ! ' treatment period
2T 2.00 ® % 2.00- . .
© = = 1 1
o g [ 1 1
o E 20 I I
- 1 1
§ § 1.50 g 5 1.50 ! |
c 1 1
- = TS 1.06 | |
S £ 1.00 2 B 1.00- ! !
’0-) = 3 0 i ;
Q2 3. 'E‘ o 1 1
€ © 8 1
g 0.50 € & 0.50- |
2% =3 0.23
c
N 0 0 n=185 n=364
Placebo/ Dupilumab/ Placebo Dupilumab Placebo/ Dupilimab/ Placebo/ Dupilimab,

dupilumab dupilumab dupilumab dupilumab dupilumab dupilumab

Proportions of patients
. . ) . 82.2 84.6
with no exacerbation (%) e [ E22 sLe

2Defined as blood EOS concentration 2150 cells/pL or FeNO concentration 225 ppb.
AER, annualized severe exacerbation rate; EOS, eosinophil; FeNO, fractional exhaled nitric oxide; ppb, parts per billion.
Wechsler ME, et al. Lancet Resp Med. 2020 [ePub ahead of print]



*LIBERTY ASTHMA TRAVERSE (NCTO02134028)

MEJORIA DE LA FUNCION PULMONAR EN PACIENTES CON

FENOTIPO INFLAMATORIO T2

* By Week 96 of TRAVERSE, the mean (SD) changes from PSBL in pre-BD FEV, among placebo/dupilumab- and
dupilumab/dupilumab-treated patients from QUEST with a type 2 inflammatory phenotype? were 0.37 (0.44) and
0.35(0.48) L, respectively

—&— Placebo/dupilumab

0.50
0.45 ~
0.40 -
0.35 -
0.30 -
0.25 A
0.20 -
0.15 -
0.10
0.05 -

0 -

QUEST
52-week
treatment period

Change from PSBL in pre-BD
FEV, (L), mean (* SE)

—e— Dupilumab/dupilumab

TRAVERSE
96-week
treatment period

TT T T T 1T 1 UL T T T T 1 T T T T
PSBL2-4- 6-8-10-12- 16- 20- 24- 28- 32- 36- 40- 44- 48- 0+2+4+ 8+ 12+

No. of patients
Placebo/dupilumab 185183 183 184 180 183 181184182 179 181
Dupilumab/dupilumab 364361 359 362 361 363 361363352 354 357

3Defined as blood EOS concentration 2150 cells/UL or FeNO concentration 225 ppb.

2:l+
Week

185
357

1 1
48+ 72+

184 180
361 354

84+ 96+
180 184
355 363




QVM149 Breezhaler®, triple combinacioéon en un unico dispositivo una vez
al dia para el asma grave’

LABA LAMA
Acetato de . Bromuro de
indacaterol glicopirronio

150 pg 50 pg

z Broncodilatacién sostenida 24-h

Rapido inicio de accién: 5 min
tras la primera dosis

¥

Buen perfil de seguridad y tolerabilidad
dentro de los LABAs y LAMAS y seguridad
eventos cardiovasculares

En EPOC, IND/GLI demostré una mayor
reduccion de exacerbaciones graves frente
a SAL/FLU (FLAME)

GCl
-+ Furoato de
mometasona
160 ug

Buen perfil de seguridad vy
tolerabilidad frente a otros GCI

Menor dosis liberada

Mayor potencia e Indice terapéutico
frente a otros GCI

Accion antiinflamatoria rapida
Mejoria de la funcion pulmonar

Reduccidén de necesidad de OCS
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‘ Combinacion dosis fija una vez al dia |

=,
-]
= &
.|||||||||I

.

AN NN

; ”ﬂﬂl

—_ T

Dispositivo Monodosis de polvo seco
Confirmacion de dosis?

Uso correcto™8

Baja resistencia al flujo**

Eco green?°

Sensor Propeller® para apoyar el
cumplimiento terapéutico

v' Confirmacion de la inhalacién

v' Recordatorios

v" Acceso a datos reales para soportar
decisiones terapéuticas




|R|D|UP1 Frente a
/ LABA/GCI \
IND/MF SAL/FLU
ﬂﬂD 0 65 mL 119 mL
(95% C10.031, 0.099) 95% CI 0.085, 0.154
FEV, p<0.001 ( p<0.001 )
.“.
mEE- -22% -42%
= = RR (95% Cl), 0.78 (0.61,1.00) RR (95% Cl), 0.58 (0.45, 0.73)
Exacerbaciones graves p=0.05 p<0.001
= 0.04 -0.086
& \ A (95% Cl, —0-066, 0-094) A (95% Cl, —0-165, -0-006)
p=0-73

>

CQ-7

-

p=0-034 /

i\

FEV,

©Q O O

Exacerbaciones
moderadas

CIN

AQLQ

QVM149 Breezehaler® mejora la funcién pulmonar, reduce las exacerbaciones y mejora
Ia calidad de vida en pacientes con asma no controlada a dosis altas de LABA+GCI

Frente a
LABA/GCI + LAMA

SAL/FLU +TIO

96 mL

(95% Cl 0.046, 0.146)
p<0.001

-43%
RR (95% CI), 0.57 (0.33, 0.98)
p=0.042

0.073

A(97.5% CI -0.027, infinito)
p<0.001t

y tolerabilidad

O
\J
L

Buen perfil de seguridad

# >4500 pacientes reclutados en IRIDIUM y ARGON, con un buen perfil de
seguridad y tolerabilidad comparable entre los grupos de tratamiento




MULTIPLES CARACTERISTICAS CLINICAS DEL ASMA
ESTAN ASOCIADAS CON CITOCINAS EPITELIALES

Citocinas
epitelial

Severidad del asma Reduccidn Potencial Reduccion Exagerada
funcion remodelado de la respuesta a respuesta T2 a
pulmonar via aérea corticoides infecciones virales




EXPRESION DE TSLP EN VIA AEREA INCREMENTA CON
LA SEVERIDAD DEL ASMA

Airway TSLP Concentration Increased with Asthma Severity'?

* Dos estudios encontraron que la HEED i
expresion de TSLP era mayor p=0.0378 oy .
en la via aérea de pacientes con 3 e
asma vs controles sanos g2 .. - R
(p<0.05) 3 tan A ’

g 1

* La concentracion de TSLP se y
correlacionaba con la severidad
de la enfermedad (p<0.05) e e e

n=29 ICS 51102(1)(:8) aﬁ?zrga

Adated from Li Y et al. J Immunol. 2018;200:2253-2262




TSLP PUEDE CONTRIBUIR AL REMODELADO DE LA
VIA AEREA EN PACIENTES ASMATICOS

En fibroblastos pulmonares de humanos, TSLP
incremento la expresion de colageno y de actina del
musculo liso concentracion-dependiente

(p<0.05a)
1 Smooth muscle actin
3 Collagen
1.0- .
B E 3
> * T
3 T
=
3 —_
o 0.5-
S
o
2
3 T
0
(7]
(2
0- 7
0 1.5 2.5 4.0

TSLP Concentration (ng/mL)

Adapted from Cao L et al. Exp Lung Res. 2018;44:288—-301




Allergens Viruses, bacteria, pollutants, smoke
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NAVIGATOR SOURCE
pathfinder pathfinder
DESTINATION CASCADE PATH-HOME
pathfinder pathfinder pathfinder
neutrophilic Structural cell effects DIRECTION NOZOMI
PMF? pathfinder pathfinder
I T2-driven inflammation I | Mon-T2-driven | |— T2 and non-T2 —|

inflammation

Blogueando TSLP, Tezepelumab tiene el potencial de inhibir multiples vias
inflamatorias y promover amplios efectos sobre la inflamacién de la via aéreal

1. Gauvreau GM et al. N Engl J Med. 2014;370:2102-110; 2. Corren J et al. N Engl J Med. 2017;377:936-946. 3. Adapted from Gauvreau GM et al. Expert Opin Ther Targets. 2020, which was based on Brusselle GG,
Maes T, Bracke KR. Nat Med. 2013;19:977-979, Brusselle G, Bracke K. Ann Am Thorac Soc. 2014;11(suppl 5):5322-5328, and Lambrecht BN, Hammad H. Nat Immunol. 2015;16:45-56. 4. www.clinicaltrials.org
Accessed October 2021



http://www.clinicaltrials.org/

¢ Qué nos depara el futuro?
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Adrway smooth musscle oetls

Clinical outcomes with tezepelumab treatment
* Reduoced asthma exacerbations
* Reduced asthma symploms
s Iimproved lung function




Futuro: ;Como es posible continuar avanzando ??

CSJ117 es un fragmento de anticuerpo anti-TSLP inhalado que inhibe la
inflamacion mediada por T2y no T2

ANergenos, contaminanies, patdgenos
en contacto con of epdeho

CSJ117 F >
inhalado {anti + A
TSLP) | % TSLP o
ViaT2'* Via No-T2 22

Via aérea asmatica

Activacion de células inmunes

y liberacion de mediadores:
4 IL-5 113 17 s

o'

Ko’ 2 :
Diferenclaciin de pesgranuizcion MWOZECKA  Migeacise Via aérea asmatica

baracion dejgE 0 RSIOCKOS L e o utroios mejora con CSJ117
flamacién

Reduce:
IlIn Daho de 1as vias respiratorias,
broncoconstricclén, moco, tos,

exacerbacion

1. Nagajima S, et al. Allergol Int. 2020;69:197-203; 2. Brusselle GG, et al. Nat Med. 2013;19:977-9; 3. Gauvreau GM, et al. Expert Opin Ther Targets. 2020;1-16 4.
Gauwvreaw GM, et al. Am J Respir Crit Care Med 2020; 201 :44207
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