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DEFINIZIONE CONDIVISA

L’asma grave include 3 gruppi:

1. ASMA GRAVE NON IN TRATTAMENTO: in cui I'aggiunta di trattamento
anche modesto puo ottenere un BUON CONTROLLO di asma

2. ASMA GRAVE DIFFICILE-DA-TRATTARE: in cul fattori associati (scarsa
aderenza al trattamento, fattori di aggravamento, comorbilita, scarso
accesso a risorse sanitarie) hanno ruolo essenziale

3. ASMA GRAVE RESISTENTE AL TRATTAMENTO:

- ASMA REFRATTARIO E ASMA CS-RESISTENTE: asma parzialmente o poco
controllata nonostante HD-ICS o HD-ICS + LABA, e frequente uso di cicli di

CS sistemici; alcuni sono steroido-dipendenti, con deterioramento scalando
ICS 0 OCS

. Asma in cui il controllo viene raggiunto solo con il piu alto livello di terapia
raccomandato, includendo la maggior parte dei farmaci anti-asmatici,
comprensivi di HD-ICS, LABA, ecc.



Personalized Respiratory Medicine: Exploring the Horizon,
Addressing the Issues

Summary of a BRN-AJRCCM Workshop Held in Barcelona on June 12, 2014

Alvar Agusti' =, Josep Maria Anté®, Charles Auffray®, Ferran Barbé®°, Esther Barreiro®:°, Jordi Dorca®’, )
Joan Escarrabill', Rosa Faner'+?, Laura I. Furlonga, Judith Garcia—Aymerich‘a, Joaguim Gea?®, Bertil Lindmark®,
Eduard Mons62:19, Vicente Plaza'l, Milo A. Puhan'2, Josep Roca®?, Juan Ruiz-Manzano?'3, Laura Sampietro-Colom?,

Ferran Sanz®, Luis Serrano'*'>, James Sharpe’*'>, Oriol Sibila'’, Edwin K. Silverman'®, Peter J. Sterk'”,
and Jacob l. Sznajder*®

YESTERDAY TOMORROW

Stratified Medicine Personalized Medicine
Single individuals (not

homogeneous patients groups) with a disease

Traditional Medicine

All patients with a
given disease

Groups of relatively

(patient) or risk of a

(Biomarkers; Phenotypes) disease (person)

Agusti et al. ADRCCM 2015



The Asthma Syndrome

Symptoms of asthma, episodic breathlessness, wheeze, cough

Asthma Endotypes

Distinct disease entities which may be present in clusters of
phenotypes and each having a specific biological mechanism

Endotype || Endotype Endotype Endotype Endotype
1 2 3 4 5
Allergen Severe Aspirin Broncho- Endotypes
driven eosinophilic || sensitive pulmonary not yet

non-allergic MYyCOSIS iIdentified
or rare
Treatment: Treatment: Treatment: Treatment: Treatment:
Inhaled Inhaled Inhaled GCS, Inhaled conventional
GCS, GCS, LABA, anti-LTs, GCS, or new
LABA, anti- LABA, oral intense LABA, approaches
LTs, GCS treatment often anti-IgE
anti-lgE required

Lotvall et al., JACI 2011



Specifiche terapie per specifici sottogruppl

IgE

Cytokine blockers -

e.g.anti-IL-4/IL-13, anti-IL-5 Bl 3 0 Cytokines

Anti-inflammatory agents @

e.g.new steroids, PDE, inhibitors, = ; _ .
protein kinase inhibitors, statins, Eosinophils Neutrophils
PPARY agonists, FLAPinhibitors mﬁ

Inflammatory
cells & pathways

Tlymphocyte Epithelial cells

Mediator antagonists

e.g. CRTH2 receptor antagonists o ® Mediators
(PGD,), endothelin antagonists

Bronchodilatorse.g.ultra LABAs Airway smooth
. > muscle
Bronchial thermoplasty




Donna di 41 anni, asma dall’adolescenza, poliposi nasale,
MRGE, peggioramento clinico negli ultimi 5 anni
(diversi accessi in P.S., sintomi scarsamente controllati da
terapia ICS/LABA ad alte dosi)
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VIENE IN PRONTO SOCCORSO PER INCREMENTO DELLA DISPNEA E
TOSSE CON ESPETTORATO BIANCASTRO. NON FEEBRE.
Esame Obiettive
2310112014 11 ~NPZ COLLABORANTE, LUCIDA, ORIENTATA. DISPNOICA A RIPOSO. AL

2301/2014 120, |

FPrestazioni

Laboratorio

Radliologic

Consulenza

TORACE: REPERTC DI BRONCOSPASMO DIFFUSO. ATTIVITA
CARDIACA RITMICA NORMOFREQUENTE. PAO 120/70 MHG.
-=ANEGAINAA.-> PH7.465 PCO2309 PO2 656 502952 LACO.7

HCO321.9
23/01/2014 11,02 897 VISITA GENERALE
23/01/2014 12.19 91492 PRELIEVO DI SANGUE VENOSO
23/01/2014 14.33 ESEGUITI ESAMI EMATOCHIMICI: VEDI ALLEGAT!
23/01/2014 14.33
23/01/2014 14.35 -
4
23/01/2014 12,20 87441 RX TORACE ;‘ I
1,
VC - PNEUMOLOGIA 1
23/01/2014 13.25 897 CONSULENZA PNEUMOLOGICA 0 I

PAZ CON STORIA DI ASMA BRONCHIALE ALLERGICO

Colore Triage GIALLO

\r
FREQUENZA CARDIACA 90 bpm rit
SAT. 02 95 % in aa
PRESSIONE ARTERIOSA 110/80 mmhg
“REQUENZA CARDIACA 100 bpm
SAT. 02 94 % in aa
PRESSIONE ARTERIOSA 105/65 mmhg

N SAT. 02 95% con O2a 2l

°pA RIFERITA DISPNEA DA STANOTTE E DOLORE IN EMICOSTATO
DESTRO |, INPZ CON STORIA DI ASMA

*pA PZ DISPNOICA TORACE REPERTO DI BRONCOSPASMO TONI
CARDIACI NETT! IN SUCCESSIONE RITMICA RAMMI

*pa RX TORACE TENUE ADDENSAMENTO ILARE EMIDIAF] SELLA
REGOLAR| CON SENI COSTQO FRENICI LIBERI (MERCADANTE G
GILDA )

INE (T 37.4°C. SAOZ2 IN OSSIGENOTERAPIA 86%.

INE (SAO2 IN OSSIGENOTERAPIA 96%. REPERTO BRONCOSPASTICO E
DISPNEA A RIPOSO.

897 VISITA GENERALE
91492 PRELIEVO DI SANGUE VENOSO
91482 PRELIEVO DI SANGUE VENOSO

ESEGLNTI ESAMI EMATOCHIMICI: VEDI ALLEGATI

87441 RX TORACE

Sesso Femmina

MATOLOGIA

Colere Triage GIALLO

'RESSIONE ARTERIOSA 160/60
REQUENZA CARDIACA 102

AT. 02 g7

AT. 02 99% in a.a.

RESSICNE ARTERIOSA 100/65 mmhg a dx

ISTERE DEL DOLORE EMITRACE DX ,

RINSECA, UDIVERS| ACCESSI IN PS PER

LOGIA -—-emmeee -—> ULTIMO ACCESSO INDICATO IL
\NCANZA DI POSTI LETTO HA RIFIUTATO

usa,
PAZIO INTECOSTALE DX SULL'ASCELLARE
NON LESIONI ERPETICHE

lagine eseguita in urgenza, nelle sole condizioni di
‘erazioni della densita’ pare nchimale aventi

rolume medio.Non versamento pleurico ef o falde di
:hi principali sone pervi.Note di spondiloartrosi
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Donna di 41 anni, asma dall’adolescenza, poliposi nasale,
MRGE, peggioramento clinico negli ultimi 5 anni
(diversi accessi in P.S., sintomi scarsamente controllati da
terapia ICS/LABA ad alte dosi)

Asma grave (step 5 GINA)

ASMA GRAVE DIFFICILE-DA-TRATTARE

ASMA GRAVE REFRATTARIA O STEROIDO-RESISTENTE



Stepwise management-pharmacotherapy

PREFERRED
CONTROLLER
CHOICE

Other
controller
options

RELIEVER

Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

Ei_ow dose ICS

As-needed short-acting beta2-agonist (SABA)

N

Diagnosis

Symptom control & risk factors
(including lung function)

| Inhaler technique & adherence
| Patient preference

Asthma medications
Non-pharmacological strategies
Treat modifiable risk factors

STEP5
STEP 4

Refer for
add-on
treatment
e.g.
anti-lgE

Medhigh

ICS/LABA
Low dose

ICS/LABA*

Liow dose ICS+LTRA i .LTRA
or + tk g g H

(9' heoph”) i(or + theoph*) :dose OCS
As-needed SABA or

low dose ICS/formoterol**

{5

GINA 2015



Anticorpi monoclonali

Q
00
00

00

fino al 1975 1984, chimerici 1988-91, umanizzati 1994-99, umani
...momab ...Ximab ...zumab ...mumab
Umanizzazione

S DOS OSS &S
Q%O Q%O %%7& QQ
00 00

Immunogenici [ [0 ‘ :—r:‘r:]'ltﬁtggenicité



Omalizumab: farmacodinamica

Anticorpo monoclonale (PM
~150kD)

“Umanizzato’, Residui
murinici<5% nella regione
variabile

Lega solo le IgE circolanti (Ce3)

Previene il legame delle IgE a
recettori ad alta e bassa affinita

Forma complessi con le IgE
piccoli e biologicamente inerti

Non fissa il complemento

Non causa anafilassi



Studi di fase |1l di omalizumab In adulti e adolescenti con
asma allergico grave

omalizumab somministrato sempre come add-on therapy

Number of Treatment
Study patients duration Efficacy endpoint
INNOVATE study? 419 28 weeks Asthma exacerbation rate
ETOPA study? 312 52 weeks Asthma exacerbation rate
SOLAR study?3 405 28 weeks Asthma exacerbation incidence
Busse study# 525 52 weeks Asthma exacerbation rate
Soler study® 546 52 weeks Asthma exacerbation rate
Holgate study® 341 32 weeks Reduction in inhaled corticosteroid

(ICS) use

ALTO study 1,899 24 weeks Asthma exacerbation rate

1. Humbert M, et al. Allergy 2005, 2. Ayres JG, et al. Allergy 2004, 3. Vignola AM, et al. Allergy 2004,
4. Busse W, et al. J Allergy Clin Immunol 2001, 5. Soler M, et al. Eur Respir J 2001,

6. Holgate ST, et al. Clin Exp Allergy 2004



Omalizumab riduce le riacutizzazionil asmatiche

Annualized exacerbation rate i
Omalizumab

1.4 . m Control

1.2
1.0
0.8
0.6

0.4
0.2 l

0]
ETOPA SOLAR Busse Soler Holgate ALTO

Ayres JG, et al. Allergy 2004

Vignola AM, et al. Allergy 2004, Busse W, et al. JACI 2001

Lanier BQ, et al. AAAl 2003; Soler M, et al. ERJ 2001

Buhl R, et al. ERJ 2002; 8. Holgate ST, et al. Clin Exp Allergy 2004
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Placebo/control
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Real-Life: diminuzione degli eventi correlati
all’lasma

Freqguenza di eventi per pazienti-anno

Omalizumabt

_63% I 12-mesi prima di omalizumab™

6o Y

—65%

—29%

L i

Riacutizzazioni Visite in emergenza Ricoveri

S B N W » OO O N

Molimard M, et al. Respir Med 2007



Percentuale di pazienti con eventi-anno

707
601
501
40
301
207
107

Studio real-life 1taliano

Pazienti con visite non programmate / anno

63%

I OmalizumabT™

8%

T Pazienti trattati con omalizumab per >4 mesi (n=134)

Cazzola M et al. Respir Med 2010

I 12-mesi prima di omalizumab



Donna di 41 anni, asma dall’adolescenza, poliposi nasale,
MRGE, peggioramento clinico negli ultimi 5 anni
(diversi accessi in P.S., sintomi scarsamente controllati da
terapia ICS/LABA ad alte dosi)

Asma grave (step 5 GINA)

Valutata eleggibilita ad anti-IgE:

La paziente non risponde al criteri di inclusione



Table 1 | Biological drugs in asthma treatment

Dirug

Omalizumak

Mepolizumab

Reslizumab
Benralizumab

Pascolizumak
Altrakincept

Pitrakinra

Tralokinumab

Anrukinzumab
Lebrikizumab
MEDI-528

MT203

Secukinumab
Golimumab
Infliximab

Etanercept

Mechanism of action

Binds free IgE

BlocksIL-5

Blocks IL-5

Inhibits binding of IL-5 to
IL-5Ra

Blocks IL-4
Soluble IL-4R

Inhibits binding of IL-4
and/or IL-13 to IL-4Ra

Blocks IL-13
Blocks IL-13

Blocks IL-13
BlocksIL-9

Blocks GM-CSF
Blocks IL-17

Blocks TNFa
Blocks TNFa

Soluble TNFa receptor

Effects

Reduces exacerbations, improves symptoms and

quality of life

Decreases the number of ecsinophils and
frequency of exacerbations, aswell as prednizone
consumption

Decreases the number of sputum eosinophils
and enhances FEV1

Depletes the number of peripheral blood
eosinophils

Mo significant clinical efficacy
Mo significant clinical efficacy

May prevent a decrease in FEV1 after allergen
challenge

Reduces ainway eosinophilia

Inhibits allergen-induced late-phase asthmatic
responses

Enhances FEV1 in patients with high serum levels
of periostin

Reduces airway inflammation and hyper-
responsivensss in mice

Decreases sunvival and activation of ecsinophils

Data not yet available

May increase the risk of infections and
malignancies

Reduces PEF oscillations and asthma
exacerbations

Conflicting data: see main text

Development®*

FDA- and
EMA-approved

Phase I/
Phaszell
Phaze /11

Phase I
Phase I
Phase I

Phase /11
Phaszell

Phazell

Phase I

Phase I

Phase Il;
NCT01478360
Suspended

Phazell

Phase I

*Unless given in the table, details of ClinicalTrial=.gov identifisrs or publications are given in the main text. EMA, European

Medicinez Agency: FDA, US Food and Drug Administration; FEV], forced expiratory valume in 1 second: GM-C5F, granulocyte—
macrophage colony-stimulating factor: IgE, immunoglobulin E; IL-4, interleukin-4; IL-4Ra. IL-4 receptor-o; PEF, peak expiratory
flowe; TMF@L tumour necrosis factor-oL

Pelaia et al. , Nature Med 2012




| target della terapia dell’lasma

Allergens and .+~ Dendritic cells

Amplifying mechanisms non-allergens
Viral infections, - !
pollutants, and cxidants

- Epithelium ’
f F _ i ! macn 1 Wez2

Peptide ' ' (D28
TCR
T-helper-0

_ " T-helper-2
Growth factors |

eq, TGFR, PDGF . — _ '--.LI "iu:x‘ L3, 119
* T T H'- Akt \\\‘\ Histamine

o ) Leukotrienes /
Fibroblast ' i '.uL’,J
Airway smooth musde . e 5

1
s - Il?
- ", Eosinophil .f‘t. 1 *

Mast cell

Extracellular matrix

Neutrophil

Chronic airflow obstruction Mucus hypersecretion Bronchoconstriction
Airway hyperresponsiveness

Chung F et al. Lancet Respir Med 2013




STRATEGIES FOR ANTAGONIZING EOSINOPHILS

As eosinophils play a contributing role to allergic inflammation. asthma, and
hypereosinophilic syndromes, eosinophil depletion has been a tantalizing target for
treatment of these conditions. Since IL-5 is a specific mediator of eosinophil differentiation
and survival, IL-5 and its receptor have evolved as diug targets (Fig. 1). Alternative
strategies for antagonizing eosinophilic inflammation include targeting eotaxin, eosinophil
adhesion molecules, or eosinophil signaling pathways. However, the greatest success has
resided in targeting IL-5 or IL-5Ra..

Targeting IL-5 Targeting the IL-5 Receptor

Mepolizumab

_ Benralizumab
Reslizumab

Amini-vVaughn et al. Cur.All.Asthma Rep. 2012



Effect of Mepolizumab
on sputum eosinophils and histamine PC,,

= Placebo group
= 10mg/kg group

—_ -
E\O/ 240 T
Ew ‘
=
! ) _ll
n L
0
O
o T
o -13 9
Time relative to dose (days)
Q 27
O
T 157
2& =
) -
T 0.5

0-

-14 -13 8 9 29 30
Time relative to dose (days)

Leckie et al Lancet 2000



Mepolizumab: effect on severe exacerbations

102 109

—

7~ Placebo

Mepalizumab

a7 : 55 57
N 40
34 4 = £4
5 i.-i 36

o

Cumulative Mo, of Exacerbations
Taimad s i Bl apaas] v daliia

Start of
Treatment

B Placebn M Mepaolizumah

Mo. of Subjects
by @ ipmslam

4 5 B

Mo, of Exacerbations

Haldar et al. NEJM 2009 Pavord et al. Lancet 2012



OPEN @) ACCESS Freely available online @ PLOS | ONE

Efficacy of Anti-Interleukin-5 Therapy with Mepolizumab
in Patients with Asthma: A Meta-Analysis of Randomized
Placebo-Controlled Trials

Yao Liu, Song Zhang, Dao-wei Li, Shu-juan Jiang*

Department of Respiratory Medicine, Provincial Hospital Affiliated to Shandong University, Jinan, Shandong, China

mepolizumab Placebo Mean Difference Mean Difference
—Study or Subgroup  Mean SD Total Mean SD Total Weight V. Random. 95% C| Year 1V, Random, 95% C|
Leckie -0.32 0.1 8 -0.22 0.27 8 18.2% -0.10 [40.30, 0.10] K
Flood-Page PT -0.22 0.115 11 -DA12 0.2 13 22.8% -0.10 [-0.23, 0.03]
Biittner 042 0.26 5 -0.13 055 7 7.4% -0.20 [-0.76, 0.18]
Flood-Fage P 0308 025 112 -0.035 0.33 25.7% -0.27 [-0.35, -0.20]
Nair -0.61 047 9 -0.05 023 10 11.3% -0.56 [-0.90, -0.22]
Haldar -0.28 2.08 20 -0.03 1.74 32 2.2% -0.25 [-1.22, 0.72]
Pavard 0885 125 156 -D18 1.56 12.3% -0.71 [-1.02, -0.39]

Total (95% CI) 330 344 100.0%  -0.29 [-0.44, -0.14]
Heterogeneity: Tau? = 0.02; Chi? = 19.05, df = 8 (P = 0.004); I? = 69% t t -

- e N -2 -1 0 1
Test for overall effect: Z = 3.80 (P = 0.0001) Favours mepolizumab Favours control

Liu et al, PLOSone 2013



Reslizumab for inadequately controlled
asthma with elevated blood eosinophil levels

049 m Placabo (n = 105)
A Resliz mg/kg (n = 103)
Resliz mg/kg (n = 103)
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Bjermer L et al. Chest 2016



Effects of benralizumab on airway eosinophils in asthmatic
patients with sputum eosinophilia

Michel Laviolette, MD,” David L. Gossage, MD,"* Gail Gauvreau, PhD,® Richard Leigh, MD, PhD,” Ron Olivenstein, MD,®
Rohit Katial, MD, William W. Busse, MD,? Sally Wenzel, MD," Yanping Wu, PhD,® Vivekananda Datta, MD, PhD,®
Roland Kolbeck, PhD.® and Nestor A. Molfino, MD, MSc®!  Quebec City Quebec, Hamilton, Ontario, and Calgary, Alberia,
Canade, Gaithersburg Md Demver, Colo, Madison, Wis, and Pitsbureh, Pa

Benralizumab
® [00mgSC

A 200mg SC

: i R
Adrway eosinophils (/mm”)
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DI PALERMO

Sede Legale Viale Strasburgo n.233 — 90146 Palermo Dipartimento Biomedico di Informativa e Manifestazione Del Consenso Al Trattamento Dei Dati

Medicina Personali
Tel 091/7801111 - PI. 05841780827 Interna e Specialistica (Di.Bi.MIS)
UNITA' OPERATIVA COMPLESSA di PNEUMOLOGIA 2° SEZIONE di PNEUMOLOGIA
P.O. "V. Cervello” — via Trabucco, 180 - 90146 — Palermo
Direttore: Prof: Maric Spatafora Studio di fase ITI, multicentrico, randomizzato, a gruppi paralleli, in doppio

Tel. 0F1/680.2910 |Segreteria) - 091/680.265% [Reporio) - 091/680.2549 (Medid) - 091 /6802454 (Allergologia) - Fax: 091 /688.28.42 . i
cieco, controllato verso placebo, per valutare ’efficacia e la sicurezza di

palermo. 16/07/2014 V1 Benralizumab (MEDI-563) in aggiunta ad una combinazione di
aermo, 1o orticosteroidi inalatori ad alto dosaggio ¢ un B,-agonista a lunga durata
’azione in pazienti con asma non controllato (SIROCCO)

Paziente 41~

nata il: 24/1 -, . . cm, )
“odice Studio: D3250C00017 Centro Noto.. L2800,

Anamnesi e terapia f>-~~ologica: Asma severo non controllato, poliposi nasale, MRGE.

Trattamento con F re (beclometasone/formoterolo) due volte al di ed al bisogno. odice di arruolamento: E-(:(\\ﬁoo}

[l paziente viene informato sulla possibilita di partecipare allo studio clinico SIROCCO e viene lome e Cognome Paziente: ... e,

valutato come possibile candidato.
Il paziente rispecchia i criteri di inclusione ed esclusione dello studio.

Il paziente accetta la partecipazione allo studio ¢ firma:
* Modulo di consenso informato per il paziente adulto (versione n 1; datata 18/07/2013) in
duplice copia. Per errore viene fatto firmare anche lo spazio dedicato alla firma del testimone

imparziale. In realta la paziente & in grado di leggere e scrivere. Measurement Pfe PFT 11/Sep/20 14 09: 15

. informativa ¢ manifestazione del consenso al trattamento dei dati personali (versione nl;

datata 18/07/2013) in duplice copia

. consenso informato alla ricerca genetica (versione nl; datata 18/07/2013) in duplice copia Parameter Unit Pred BEST %Pred ist 2nd ard

09:17 09:21

Vengono consegnati al paziente il foglio informativo, la lettera al medico di famiglia ed il tesserino N s

di partecipazione allo studio. L . '
LVi [Li 2.G5 0.78 28.45 G.71 *0.77 *0.78

Il paziente viene arruolato nello studio SIROCCO e registrato nel IWRS con E-CODE: 4115003 EVC [L}] 3.28 1.55 47.12 21 40 1.28 *]1.55

procedure durante la visita 1: FFF?5.758 [i /‘;] 2491 0n.3? 11.06 0.31 0.47 0.37

Valutazione parametri vitali, PAO 120/70 mmHg; FC 65 bpm; Sa02 98% in aa, T corporea 36,8°C, *) 38 22 09 1.97

EOT: MV ridotto su tutto 'ambito polmonare con sibili espiratori diffusi. PEF {L/s] 2.38 2. :

Esame fisico completo: nella norma. Paziente sovrappeso. Non linfoadenomegalie palpabili. E-codex* R - —PE - I ) S B

ECG: nei limiti.
Prelievo sangue venoso, delle urine e test di gravidanza (negativo). Si specifica alla paziente di
utilizzare metodi contraccettivi per tutta la durata del trial.

r'\(_.(‘)

IQuestion" Answer ]

P3_Q1 Many times

P4_Q2 Severe symptoms

P5_0Q3 Extremely limited « e
PE_Q4 A ‘.re'r'p‘ great deal c‘?l___ ___r_._/ C
P7_0Q5 Most of the time

P8_Q6 9-12 puffsfinhalations most days




Quattro mesi dopo...

Measurement Pre PFT 11/Sep/2014 09:15

Parameter Unit BEST %Pred 1st
09:15

FEV1 ith 6 0.79 @ 0.71

FvC [L] . 1.55 T 21.40
FEF25-75 fi/s] 0.3? 11.06 0.31
PEF [L/s) 2.38 #2.38
E-code™* —-E-— ]

Curves of all efforis:
Flow {1/5]

LYol
7

Measurement Pre PFT 09/Jan/2015 09:22

Parameter Unit Pred BEST %Pred 1st
09:22

FEV1 (L] 2.69 2.1 2.06
FvC (L] 3.28 Yy o *3.24
FEF25-75 [L/s] 2.91 . 1.05

PEF [L/s] ; *5.28
E-code=*

Curves of all efforts:
Flow [L/s]

Vol [L]

7




| target della terapia dell’lasma

Allergens and =" Dendritic cells
Amplifying mechanisms non-allergens
Viral infections, - !
pollutants, and cxidants

:- Epitl‘lE|iUl‘I'| BMHC I ' 'H._-".l
-. : : . peptide | | D28

TCR
T-helper-0

Growth factors
eq, TGFR, PDGF

* e S _ — Histamine
— % - Y }'J, Leukutrienes_'

: AN (e
Fibroblast ' N
Airway smooth muscle 1 L L

“IX>
- ] Mast cell
'

Extracellular matrix

Neutrophil

Chronic airflow obstruction Mucus hypersecretion Bronchoconstriction
Airway hyperresponsiveness

Chung F et al. Lancet Respir Med 2013
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ORIGINAL ARTICLE

Dupilumab in Persistent Asthma
with Elevated Eosinophil Levels

Sally Wenzel, M.D., Linda Ford, M.D., avid P .
Sheldon Spector, M.D., Lawrenc =r, M.D., Franck Skobieranda, M.D.,
Lin Wang, Ph.D., M.D., ss cklin, M.D.,

A Exacerbations — Primary End Point B Time to Exacerbation
60 55+ Tapering Dupilumab
of inhaled or placebo

Stable background
glicocorticoid monaotherapy

50
? therapy

504

LABA withdrawal

E7% reduction
P=0.001

Hazard ratia, 0.10
(95% CI,0.03-034)
P01

Proporiion of Patients
with Exacerbation

Dupilumab
[N=52)

Cumulative Exacerbation Rate (%)

g Taparing Dupilumab
Stable background =] of inhaled or placeba

therapy = glucocorticoid monatherapy No. at Risk

Dupilumab 52 51 51
52 50 50

'_,I---}'-‘-i\ I Placebo 52
- “-I“‘E"‘i‘“'}“‘-f Nocturnal Awakenings

0.6+

Tapering Dupilumab
of inhaled arplacebo

Stable background
glicocoticoid mionaotherapy

therapy

LABA wit hdrawal

Flacebo

FEV, (% of pred icted valug)

FEV, (# of predicted value) FEW, (liters)
==== Dupilumah === Dupilumah
—t— Placebo — ==~ Plhcebo

T
3 7 8 9 10

Meaan No. of Awak enings per Night

Dupilumab
T T T

Mo of Patients
FEV, (% of predicted
value)
Dupilumab 52
Placeba ] ] MNo. of
FEV, (liters) Patients
Dupilumab 5 2 5 7 5 5 Diupilumab 52
Placebo 5 1 1 5 45 1 40 36 Flaceha

0 11

Wenzel S, et al. N Engl J Med 2013




CLINICAL TRIAL PROTOCOL

A randomized, double blind, placebo-controlled, parallel group study to evaluate

the efficacy and safety of dupilumab in patients with persistent asthma

COMPOUND: Dupilumab
STUDY NUMBER: EFC13579

dopo 6 mesi...

Pz n. 1. invariata Pz n. 2: migliorata

Pz n. 3. graduale miglioramento



CLINICAL TRIAL PROTOCOL

A randomized, double blind, placebo-controlled, parallel group study to evaluate
the efficacy and safety of dupilumab in patients with persistent asthma

COMPOUND: Dupilumab
STUDY NUMBER: EFC13579

Palermo, Palermo, 15/04/2016
15/04/2016
Paziente: P2~
Paziente: G~
. Data di nasc. _«ono: 3483400932
Data di nasc. +: 3289186686
VISITA Yz vz V3 va V5 3 V7 Ve Vo VISITA Vi va v3 va Vs Ve v7 vs veo
EOS 1020 1220 1660 2080 2720 2730 Lab. Loc
cell/meL
EOS 310 680 2450 2500 1820 810 330 360
EOS % 12.2 15% 15.2% 25.1% 25.9% | 27.1% | cell/mcL
EOS % 4.4 11.7 304 28.8 227 17.3 6% 6.2%

Palermo, 15/04/2016

Paziente: C

Data di nascita: « - Telefono: 3391967750

VISITA v1 ve6 v7 vs

EOS
cell/mclL




 Palermo, 15/04/2016  

Paziente: Pace Anna Maria 380009102

Data di nascita: 13/09/1958 Sesso: F    Razza: Caucasica        Telefono: 3483400932



		VISITA

		V1

		V2

		V3

		V4

		V5

 Lab. Loc

		V6

		V7

		V8

		V9



		EOS cell/mcL

		310

		680

		2450

		2500

		1820

		810

		

		330

		360



		EOS %

		4.4

		11.7

		30.4

		28.8

		22.7

		17.3

		

		6%

		6.2%








 Palermo, 15/04/2016

Paziente: Canale Giuseppa Maria 380009101

Data di nascita: 06/10/1963 Sesso: F    Razza: Caucasica        Telefono: 3391967750



		VISITA

		V1

		V2

		V3

		V4

		V5

		V6

		V7

		V8

		V9



		EOS cell/mcL

		1080

		1360

		500

		1220

		

		420

		

		1210

		1240



		EOS %

		17

		21.7

		6.1

		17.1

		

		6.5

		

		18.2

		16.1








Lebrikizumab Treatment in Adults
with Asthma

Jonathan Corren, M.D., Robert F. Lemanske, Jr., M.D., Nicola A. Hanania, M.D.,
Phillip E. Korenblat, M.D., Merdad V. Parsey, M.D., Ph.D., Joseph R. Arron, M.D., Ph.D.,
Jeffrey M. Harris, M.D., Ph.D., Heleen Scheerens, Ph.D., Lawren C. Wu, Ph.D.,
Zheng Su, Ph.D., Sofia Mosesova, Ph.D., Mark D. Eisner, M.D., M.P.H.,

Sean P. Bohen, M.D., Ph.D., and John G. Matthews, M.B., B.S., Ph.D.

—&— Lebrikizumab (N=106) —O— Placebo (N=112)
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Lebrikizumab Treatment in Adults
with Asthma

Jonathan Corren, M.D., Robert F. Lemanske, Jr., M.D., Nicola A. Hanania, M.D.,

Phillip E. Korenblat, M.D., Merdad V. Parsey, M.D., Ph.D., Joseph R. Arron, M.D., Ph.D.,
Jeffrey M. Harris, M.D., Ph.D., Heleen Scheerens, Ph.D., Lawren C. Wu, Ph.D.,
Zheng Su, Ph.D., Sofia Mosesova, Ph.D., Mark D. Eisner, M.D., M.P.H.,

Sean P. Bohen, M.D., Ph.D., and John G. Matthews, M.B., B.S., Ph.D.

A Total Cohort

—a— Lebrikizumab (N=106) —o— Placebo (N=112)

Percent Change in FEV,

Change in parameter at 24 weeks

FEV, Severe exacerbation
B High-Periostin Subgroup (%) (% reduction vs placebO)
. % lebrikizumab (N=51)  —O— Placebo (N=59)
e 1 Periostin high I 67%
. Periostin low 5.0 29%
F FEyo high 10.7 79%
g FEno low 4.8 A%

C Low-Periostin Subgroup
—e— Lebrikizumab (N=51)  —O— Placebo [N=50)

Percent Change in FEV,

ER= =S s

Corren et al. NEJM 2011
Week




Exploring the Effects of Omalizumab in Allergic Asthma

An Analysis of Biomarkers in the EXTRA Study

Percent reduction in protocol-defined
asthma exacerbation rate (mean, 95% Cl)

FeNO

<19.5 ppb

>19.5 ppb

Eosinophils

<2B0/pL

=260/l

Periostin

<50 ng/mL

=50 ng/mL

L

n = 383
P =0.54*

n=414
P = 0.005"

Exacerbation rates

Low FeMNO
at baseline

High FeNO
at baseline

Low
eosinophils
at baseline

High
eosinophils
at baseline

Low
periostin
at baseline

High
periostin
at baseline

Omalizumab

Flacebo

0.60

0.71

0.50
1.07

0.65
0.72

0.70
1.03

0.73
0.72

0.66
0.93

Hanania N, et al. AJRCCM 2013



Il biomarcatore 1deale

Biomarker
Symptoms

Time

Figure 2 Using a biomarker to predict future clinical event or status. A,
Point at which biomarker rises beyond “normal range” and the signal is
meaningful. B, Point at which symptoms become apparent. C, Interval of
time during which intervention may be applied. This needs to be greater
than the time required for an intervention to abort or modify the
exacerbation. The time interval may be days or years depending on the
disease (eg, asthma or chronic obstructive pulmonary disease), the
event or outcome (eg, exacerbation or chronic respiratory failure).

Taylor DR et al. Postgrad Med J 2008



Donna di 46 anni, sinusite frontale e mascellare, rinite
allergica a dermatofagoide e parietaria, ipertiroidismo,
frequenti accessi al P.S., sintomi scarsamente controllati
da terapia ICS/LABA ad alte dosi + montelukast)

Asma grave (step 5 GINA)

Inizia trattamento con anti-IgE:

sviluppa reazioni sistemiche dopo somministrazione del
farmaco



'h"d:.,ﬂ-[ \(} .
$% ta% UNIVERSITA
%g:ct % DEGLI STUDI
DI PALERMO

R

e

 DSPECALL RIUATI VILL |
Sede Legale trasburgo n.233 — 90146 Palermo Dipartimento Biomedico di

iale
Medicina
Tel 091/7801111 - PL. 05841780827 Interna e Speciolistica
(Di.Bi.MIS)

UNITA' OPERATIVA COMPLESSA di PNEUMOLOGIA 2° SEZIONE di PNEUMOLOGIA
P.O. “V. Cervello” — via Trabucco, 180 - 90146 — Palermo

Direttore: Prof. Mario Spatafora
Tal. 091 /680.2910 (Segreteria) - 091 /6802659 (Reparta) - 091/680.2549 [Madici) - 091 /6802654 [Allorgologia) - Fax: 091 /6B8.28.42

Palermo, 15/10/2014, V1

Paziente 4.
natail: '* """ sesso v, Peso 74 Kg, h 160 em.

Anamnesi e terapia farmacologica: Asma severo non controllato, Asma bronchiale. Sinusite frontale
€ mascellare. Rinite allergica. Ipertrofia dei turbinati. Iposmia, Ipertiroidismo. Frequenti
riacutizzazioni di asma trattate - ‘Jea sistemica. Trattamento con
Fluticasone/formeterolo 2501 _ - 7ot =i~=i mattina e sera. Frequente ricorso a
salbutamolo al bisogno. Montelukast 10 mgl

1 paziente viene informato sulla possibilita di partecipare ailo studio clinico SIROCCO e viene
valutato come possibile candidato.

Il paziente rispecchia i criteri di inclusione ed esclusione dello studio.

Il paziente accetta la partecipazione allo studio ¢ firma:
. Modulo di consenso informato per il paziente adulto (versione n 1; datata 18/07/2013) in
duplice copia

. informativa ¢ manifestazione del consenso al trattamento dei dati personali (versione nl;
datata 18/07/2013) in duplice copia
. la paziente non ha forrnito il consenso genetico.

Vengono consegnati al paziente il foglio informativo, la lettera al medico di famiglia ed il tesserino
di partecipazione allo studio.
Paziente istruita all'vso di contraccettivi.

Il paziente viene arruolato nello studio SIROCCO e registrato nel IWRS con E-CODE: 4115005

procedure durante la visita 1:

Valutazione parametri vitali, PAO 130/70 mmHg; FC 84 bpm; Sa0O2 95% in aa, T corporea 36,5°C,

FR 14,

Ore 9.00:Visita generale. EOT: MV ridotto su tutto 'ambito polmonare, presenza di sibili espiratori

diffusi.

Esame fisico completo: nella norma. Paziente sovrappeso. Non linfonodi palpabili.

ECG: ritmo sinusale. FC 81 bpm,

Prelievo sangue venoso, delle urine e test di gravidanza (negativo)

ACQ:
[Question |

P3_Q1 Several times
pa_Q2 Moderate symptoms
PS_Q3 Extremely limited

Answer |

FEV
FVC
FEF
PEF
E-cc

Me
Pari

FEV
FVC
FEF.
PEF
E-co

% UNIVERSITA
Z DEGLI STUDI
DI PALERMO

Sede Legale Viale Strasburgo n.233 — 90146 Palermo Dipartimento Biomedico di

Medicina

Tel 091/7301 111 - Pl 05841780827

(Di.Bi.MIS)

UNITA' OPERATIVA COMPLESSA di PNEUMOLOGIA 2° SEZIONE di PNEUMOLOGIA
P.O. “V. Cervello" — via Trabucco, 180 - 90146 — Palermo

Direttore: Prof. Mario Spatafora
Tol, 091 /680.2910 [Segreleria) - 091,/680.2659 (Reparis) - 091 /680.254% (Medicl) - 091 /6802654 [Allergolegla) - Fao: 091 /688.28.42

Interna e Specialistica

Palermo, 29/07/2015, V IPD

Paziente” 1
Nato il: 1..

Terapia farmacologica invariata.

La paziente decide di uscire dal trial clinico in quanto non ha avvertito alcun beneficio clinico.
Persiste la necessita di praticare il broncodilatatore al bisogno ¢ la scarsa capacita di esercizio fisico.
La paziente edotta sulle opzioni di follow up accetta di continuare con la visita di follow up a 12
settimane dopo l'ultima somministrazione del farmaco (opzione 1 del modulo di consenso
informato).

Paziente libera da farmaco dalle 20.00 di ieri sera.

09,30: Sa02 94% in aria ambiente, frequenza cardiaca 88 bpm. Fresp 12 a/min;PAO 120/75 mmHg;
temperatura corporea 35,5°C.peso 70 Kg, h 160 cm. EOT: mv ridotto su tutto 'ambito polmonare
con sibili espiratori alle manovre forzate. Esame obiettivo addominale nella norma. Esame fisico
generale nella norma. Esame neurologico nella norma.

09,38 Spirometria pre broncodilatatore

10,07: spirometria post broncodilatatore.

10,20: prelievo campione ematico, urine e test di gravidanza negativo.

11.20: processazione campioni e congelamento a -20°C.

11.20: ECG nei limiti

La paziente verra contattata per proseguire il follow up.




Termoplastica Bronchiale

Normal patient Patient with asthma Treated airway

|
G el

T

Normal airway Increased airway Reduced airway smooth
smooth muscle muscle after BT treatment

b Airway smooth muscle
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Severe Exacerbations Unsched. Office Visits

OSham OBT

castro et al. AJRCCM. 2010




rAsSK FORCE REPORT
ATS GUIDELINES ON SEVERE ASTHMA

International ERS/ATS guidelines on
definition, evaluation and treatment of

severe asthma

Kian Fan Chung'#?', Sally E. Wenzel®?', Jan L. Brozek®, Andrew Bush'?,

Mario Castro®, Peter J. Sterk®, lan M. Adcock', Eric D. Bateman’,

Elisabeth H. Bel®, Eugene R. Bleecker®, Louis-Philippe Boulet?,

Christopher Brightling'®, Pascal Chanez'', Sven-Erik Dahlen’?,

Ratko Djukanovic'™, Urs Frey'*, Mina Gaga'®, Peter Gibson'®, Qutayba Hamid'’,
Nizar N. Jajour'®, Thais Mauad', Ronald L. Sorkness'® and W. Gerald Teague®”

ABLL Continued

Comntext Recommendation Stremgth Quality of Walues and preferences Remarks
evidence

Bronchial i We recommend that bronshial Strong Very low
L pla-sty e sty is performed in aduelts
L aevere asthma only
vext af an Institutional




Ctin icalTrialS-gov Search for studies:

A service of the U.S. National Institutes of Health Advanced Search | Help | Studies by Topic

Include only open studies
Rank Status

Recruiting

Enrollimg by
imvitatiom

Mot yet

recruiting

Recruiting

Recruiting

Recruiting

Recruiting

Recruiting

Recruiting

Completed

Has Results

Recruiting

Recruiting

|| search

Exclude studies with unknown status
Studhy

Unrawelling Targets of Therapy in Bronchial Thermoplasty in Sewvere A sthma

Conditions: Asthma; Bronchial Asthma
Imerventions: Procedurs. Bronchial themoplasty; Device: Alair system (Boston Scientific, LUSA)

Hyperpolarized Magnetic Resonance Imaging in Asthma Pre- and Post-Bronchial Thermoplasty

Condition: Asthma
Interventions: ure:. Comeenticonal Bronchial Themoplasty,;
re: Image Guided Bronchial Themoplasty

Bronchial Thermoplasty: Mechanism of Action and Defining Asthma Phenotype
Condition: Asthma
Imtervention: Procedurs: Bronchial Themoplasty

Registry of Bronchial Thermoplasty (BET) Procedures EMEA BT Regisiry.
Condition: Asthma
Imtervention: Device: Alair System (Bronchial Themoplasty)

Efficacy of Bronchial Thermoplasty im Korean
Condition: Asthma
Imtervention: Procedurs: bronchial themoplasty system

A Prospective Observational Study of Biopredictors of Bronchial Thermoplasty Response in Patients With Sewvere
Refractorny Asthma (BTR Study)
Condition: Asthma
Imtervention: Device: Alair system

Bicentric Prospective Study, Evaluating Bronchial THERMOPLASTY in a Patient Presenting Severe Uncomtrolled
Asthima

Condition: Asthma
Imtervention: Dewvice: ALAIR, redicfrequency catheter for bronchial THERMOPLASTY

Bronchial Thermoplasty for Severe Asthmatics Guided by HXe MRI
Condition: Asthma
Imterventions: Dreg: HXe MRI guided treatment seguence for BT; Other Standard treatment sequence
for BT (control)

Stuchy of Physiopathological Mechanisms and Results of Treatment With Bronchial Thermoplasty in Severe

Condition: Asthma
Intervention: Device: ALAIR Catheter Radiofreguency system.

Asthima Intervention Research (AIR) Trial
Condition: Asthma
Imterventions: Procedurs: Bronchial themmoplasty with the Alair System;
Dirug: Conventiconal therapy with 1CS+LABA

Spiromefric Response to Bronchial Thermoplasty in Patients With Severe Asthima
Condition: Asthma
Imtervention: Procedurs: Bronchial Themoplasty

Bronchial Thermoplasty: Effect on Neuronal and Chemosensitive Component of the Bronchial Mucosa
Condition: Sewers Persistent Asthma
Imtervention: Dewvice: catheter ALAIR

Glossary




La terapia personalizzata
nell’asma grave

ABLE 9 Potential phenotype-targeted therapies in severe asthma®

Characteristic Associations

Specifically targeted treatments

Severe allergic asthma Blood and sputum eosinophils
High serum IgE
High Feno

Eosinophilic asthma Blood and sputum eosinophils
Recurrent exacerbations
High Feno

Neutrophilic asthma’ Corticosteroid insensitivity
Bacterial infections

Chronic airflow obstruction Airway wall remodelling as increased airway wall

thickness

Recurrent exacerbations Sputum eosinophils in sputum

Anti-lgE [adults and children)
Anti-IL-4/IL-13
Anti-IL-4& receptor
Anti-1L-5
Anti-IL-4/IL-13
Anti-IL-4& receptor
Anti-1L-8
CXCR2 antagonists

Anti-LTB4 (adults and children]
Macrolides [adults and children)

Anti-1L-13
Bronchial thermoplasty

Anti-IL5

Reduced response to ICS and/or OCS Anti-lgE [adults and children)

Increased neutrophils in sputum’ p38 MAPK inhibitors
Theophylline [adults and children)
Macrolides (adults and children)

Corticosteroid insensitivity

Feno: exhaled nitric oxide fraction; IL: interleukin; LTB4: leukotriene B4; ICS: inhaled corticosteroid; OCS: oral corticosteroid; MAPK: mitogen-
activated protein kinase. *: Unless otherwise stated, these potential treatments apply to adults; ': neutrophilic asthma is rare in children.




Grazie per 'attenzione!
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