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Il sottoscritto  GIOVANNI PASSALACQUA

ai sensi dell’art. 3.3 sul Conflitto di Interessi, pag. 17 del Reg. 

Applicativo dell’Accordo Stato-Regione del 5 novembre 2009, 

dichiara

che negli ultimi due anni ha avuto rapporti diretti di 

finanziamento con i seguenti soggetti portatori di interessi 

commerciali in campo sanitario:
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• ..chronic inflammatory diseases of repiratory airways

• Inflammation of airways in which eosinophils, mast-cells 

• and lymphocytes

• Recurrent episodes of wheezing, cough and dyspnoea

• Airways flow obstruction, that is diffused, variable 

• and reversible, associated with bronchial 

• hyperresponsiveness.

GINA 2006

GINA 2017



© Global Initiative for Asthma

Stepwise approach to control asthma symptoms 
and reduce risk

GINA 2017, Box 3-5 (1/8)

Symptoms

Exacerbations

Side-effects

Patient satisfaction

Lung function

Other 

controller 

options

RELIEVER

REMEMBER 
TO...

• Provide guided self-management education (self-monitoring + written action plan + regular review)

• Treat modifiable risk factors and comorbidities, e.g. smoking, obesity, anxiety

• Advise about non-pharmacological therapies and strategies, e.g. physical activity, weight loss, avoidance of 
sensitizers where appropriate

• Consider stepping up if … uncontrolled symptoms, exacerbations or risks, but check diagnosis, inhaler 
technique and adherence first

• Consider adding SLIT in adult HDM-sensitive patients with allergic rhinitis who have exacerbations despite 
ICS treatment, provided FEV1 is >70% predicted

• Consider stepping down if … symptoms controlled for 3 months + low risk for exacerbations. 
Ceasing ICS is not advised.

STEP 1 STEP 2
STEP 3

STEP 4

STEP 5

Low dose ICS

Consider low 
dose ICS 

Leukotriene receptor antagonists (LTRA)
Low dose theophylline*

Med/high dose ICS
Low dose ICS+LTRA

(or + theoph*)

As-needed short-acting beta2-agonist (SABA) As-needed SABA or 
low dose ICS/formoterol#

Low dose 

ICS/LABA**

Med/high 

ICS/LABA

Diagnosis

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence

Patient preference

Asthma medications

Non-pharmacological strategies

Treat modifiable risk factors

PREFERRED 
CONTROLLER 

CHOICE

Add tiotropium*�

High dose ICS 
+ LTRA 
(or + theoph*)

Add low dose 
OCS

Refer for add-
on treatment 

e.g. 
tiotropium,*�

anti-IgE, 
anti-IL5*

SLIT added as 

an option





CLINICAL PHENOTYPE
Intermittent
Persistent
Brittle
Steroid resistant
Near fatal
Late onset

AETIOLOGY
Allergens
Occupational
Aspirin
Exercise
Infectious
Vasculitis
Aspergyllosis

BIOLOGIC
PHENOTYPE
Neutrophilic
Eosinophilic/TH2
Mixed
Pauci-granulocytic

IgE-MEDIATED
Inhalants
Occupational
Aspergyllosis

NON IgE-MEDIATED
Occupational
Viral
Intrinsic
Exercise

PATHOGENESIS

ISOLATED
Inalants
Occupational
Exercise
Aspirin

EPIPHENOMENON
Vasculitis
Aspergyllosis

PRESENTATION

ASTHMA?
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Perché la ricerca di nuove terapie?

Circa il 25% dei pazienti con asma, non sono controllati 
dalla terapia standard ottimale. 

Effetti collaterali dei farmaci in uso

Facilità di uso/aderenza alla terapia

Nessuno dei farmaci è in grado di modificare il 
disordine 
immunologico alla base dell’asma.

Malattia unica o diversi fenotipi?

L’asma grave?



ENFUMOSA (European Network For Understanding Mechanisms Of Severe 

Asthma)

Almeno una riacutizzazione nell’ultimo anno nonostante dosi 
di steroide inalatorio >1200 mcg beclometasone (o 
equivalenti) e/o ricorso a steroide orale
TENOR (The Epidemiology and Natural History, Outcome and Treatment 

Regimens)

>1 esacerbazioni nell’ultimo anno o >1 terapie con steroide 
orale o >1 visite extra nonostante l’uso di almeno 3 farmaci 
per l’asma
American Thoracic Society
1 criterio maggiore tra: steroide orale per >50% dell’anno o
uso di dose massimale di steroide inalatorio.
2 criteri minori tra: uso quotidiano di salbutamolo; 1 episodio 
di asma quasi fatale; VEMS<80%; almeno un altro farmaco 
oltre a steroide inalatorio; rapido peggioramento se riduzione 
del 25% dello steroide inalatorio

PROBLEMA: la definizione di asma grave



SEVERE
ASTHMA
(Control)

NEAR
FATAL
ASTHMA
(respiratory
failure)

Severe asthma is different from near-fatal asthma

Near-fatal asthma (NFA) is described as acute asthma associated with a 
respiratory failure, or arrest, or arterial carbon dioxide tension greater

than 50 mmHg, with or without altered consciousness



Sintomi asmatici
Verificare gravità e funzione

TRATTARE

Trattamento non 
disponibile/non

assunto
Controllata Non Controllata

Trattamento 
assunto

RIVALUTARE
TERAPIA

Controllata

RIVALUTARE
DIAGNOSI

NO ASMA
O altre patologie

ASMA
Con comorbilità o 
scarsa aderenza

Non Controllata

DIAGNOSI
CONFERMATA

Massima
terapia

controllata

Non controllata

3a controllata
solo con tp massimale

3b resistente/
refrattaria

2. Difficult
to treat

1. Grave 
non trattata

Valutare rischio di:
Esacerbazioni
Declino funzionale
Cronicizzazione
Effetti collat. terapia
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APC
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ALLERGEN

Th1

Th2

Eos

IL-5
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IL-4
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MAST
Fibro

IL-13

MEDIATORS

ALLERGEN

CD4

EARLY
PHASE

ADHESION
MOLECULES

LATE PHASE
INFLAMMATION

REMODELLING

ADJUVANTS

RECRUITMENT

Neu

CELL

Th17 IL-17

IL-2

IL-13

TSLP

Histamine
LTs



EVOLUTION OF TREATMENTS

Development of
knowledge:

Receptors

Mediators

Interleukins

Adhesion mol.

Kinins

Neuropeptides

Endothelins

Development
of approaches

Mediator

antagonists

Monoclonal

Antibodies



BIOLOGICAL

Anti IgE 

(omalizumab)

Anti TNF 

(infliximab)

Recombinant

Insulin

NON-BIOLOGICAL

Antihistamines 

Beta-blockers

Antimuscarinic

Thyroid hormone

SOME EXAMPLES







Xolair® (omalizumab)

anti-IgE monoclonal antibody

• IgG1 kappa human framework 
containing 5% murine antibody 
complementarity-determining 
regions (MW ~150kD)

• Binds circulating free IgE

• Prevents IgE binding to high-
and low-affinity receptors

• Forms small, biologically inert 
omalizumab:IgE complexes
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RIASSUNTO DELLE CARATTERISTICHE DEL PAZIENTE

Età maggiore di 6 anni

Asma allergica moderata-grave, non controllata dalla terapia

Utilizzo di ICS ad alte dosi (≥ 1000 mcg BDP o equivalente) e LABA

Esacerbazioni e/o ricoveri nell’ultimo anno

IgE totali (PRIST) comprese tra 30 e 1300 kU/L

Sensibilizzazione ad almeno un allergene perenne



CLINICA:
SINTOMI/CONTROLLO/

FARMACI/QOL

FUNZIONE:
SPIROMETRIA

BIOLOGIA:
CELLULE/ENO

PROTEOMICA

ISTOLOGIA:
REMODELLING

GENETICA
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RESULTS

Riccio, Dal Negro et al.,Int.J.Immunopathol. & Pharmacol.2012

RESPONDER

NON

RESPONDER



The orthogonal intercept method for measurement of 
BM zone thickness.

Riccio, Dal Negro et al.,Int.J.Immunopathol. & Pharmacol.2012



RBM thickness reduced after 
12 month Xolair Therapy

Riccio, Dal Negro et al.,Int.J.Immunopathol. & Pharmacol.2012



Evidence on Airway Remodeling

Effect s on airway wall thickening 
Hoshino M & Ohtawa J. Respiration 2012

Effect on reticular basement membrane
Riccio et al Int J Imm Pharm 2012



CLINICA:
SINTOMI/CONTROLLO/

FARMACI/QOL

FUNZIONE:
SPIROMETRIA
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REMODELLING

GENETICA



Galactin 3
in biopsies 

of 

Xolair treated patients

Responder Non Responder 



CLINICA:
SINTOMI/CONTROLLO/

FARMACI/QOL

FUNZIONE:
SPIROMETRIA

BIOLOGIA:
CELLULE/ENO

PROTEOMICA

ISTOLOGIA:
REMODELLING

GENETICA



IL-5 is primarily produced by 
activated Th2 cells, but also 
Mast cells and eosinophils. 
It promotes:

eosinophil maturation
eosinophil migration and chemotaxis
eosinophil activation and survival

Interleukin-5



EFFECT OF ANTI-IL5 Mab (Mepolizumab) IN ASTHMA

Allergen challenge

Asthmatic patients (n=8)
Humanised monoclonal IL-5 antibody (10 mg/kg i.v.)

0.1

1

10

Baseline Day 29 preDay 29 post

Placebo

IL-5 antibody

Methacholine challenge

1    2    3    4    5   6    7   8    9   100

Time post challenge (hr)

IL-5 antibody

Placebo

Day 29 post dose
Allergen







Liu et al , PLOSone 2013





Reslizumab

BenralizumabBenralizumab



Benralizumab: Eosinophil Depletion Via Antigen Dependent 
Cell-mediated Cytotoxicity

• Benralizumab leads to antibody-

dependent cellular cytotoxicity 
(ADDC) caused by Fc receptor 
binding on NK cells to the anti-IL-

5Ra antibody on eosinophils1,2

• Key property of benralizumab 

antibody: afucosylation3

– Removal of the fucose sugar 

residue in the CH2 region

IL-interleukin; NK=natural killer.
1. Molfino NA et al. Clin Exp Allergy. 2011;42:712-737. 2. Kolbeck R et al. J Allergy Clin Immunol. 2010;125:1344-1353. 3. Tan LD et al. J 
Asthma Allergy. 2016;9:71-81. 

Afucosylation enhances ability 
of benralizumab to engage with 
FcɣRIIIa on effector cells (eg, NK 
cells and macrophages)2,3



Mepolizumab Speed of Onset

Results from a randomized, double-blind study on the effect of monthly intravenous infusions of 750 mg mepolizumab for 1 year, on clinical outcome 
measures in 61 patients who had refractory eosinophilic asthma and a history of recurrent severe exacerbations.

Haldar P et al. N Engl J Med. 2009;360:973-984. 
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Results from a randomized, double-blind, placebo-controlled study on the effect of three intravenous infusions of 3.0 mg/kg reslizumab at 4 weeks 
intervals, on the change from baseline in the ACQ score in 106 patients with eosinophilic asthma that is poorly controlled wih high-dose inhaled 
corticosteroid.
ACQ=asthma control questionnaire. 

Castro M et al. Am J Respir Crit Care Med. 2011;184:1125-1132.

Blood Eosinophils % Eos in Induced Sputum

Reslizumab Speed of Onset



Benralizumab Speed of Onset

Blood Eosinophils1,a Blood Eosinophils2,b

aResults from a multicenter, double-blind, placebo-controlled phase I study on the safety of a single intravenous infusion of 1 mg/kg or three monthly 
subcetaneous doses of 100 mg or 200 mg benralizumab, in 54 adult patients with eosinophilic asthma. 
bResults from a randomised, double-blind, placebo-controlled study on the effect of 1 dose of 0.3 or 1.0 mg/kg intravenous infusions of benralizumab, on 
asthma exacerbation rate at 12 weeks in patients who presented to the emergency department with acute asthma.       

1. Laviolette M et al. J Allergy Clin Immunol. 2013;132(5):1086-1096.e5. 2. Nowak RM. Am J Emerg Med. 2015;33(1):14-20. 3. Pham 
TH et al. Respir Med. 2016;111:21-29. 
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• Benralizumab patients exhibited decreases at Day 1 that 
persisted until Day 842,3
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A randomized controlled phase

II trial with AMG317, anti IL-4

Receptor in patients with asthma

Corren

Chest 2012



219 adult patients
40% < FEV1 < 80%
12% FEV1 reversibility
200 FP < 1000 mcg
ACQ > 1.5

Corren NEJM 2011



212 adult patients
FEV1 > 80%
15% FEV1 reversibility
No stable ICS

Noonan, JACI 2013





194 adults 
FEV1 > 40%
15% FEV1 
ACQ> 1.5





Vatrella, J Asthma Allergy 2015







Wenzel et al.Lancet 2016
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2015
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TREATMENT COMMON AEs SPECIAL OR SEVERE 

AEs

Anti-IgE 

(Omalizumab, 

Xolair™)

Nasopharyngitis, headache,

induration at injection site 

(<10%)

Anaphylaxis-like 

reactions (~ 0.09%)

Churg-Strauss S. 

(exceptional case reports)

Anti IL-5 

(Mepolizumab, 

Nucala™)

Nasopharyngitis, headache, 

upper respiratory infection 

(10-25% of pats. Injection 

site reaction (<10% of PTS)

Anti-mepolizumab Ab 

detection (5%).

1 case of anaphylaxis 

with s.c. administration

Anti IL-5 (Reslizumab) Similar occurrence in 

placebo and active groups

2 cases of anaphylaxis 

(0.05%) with i.v. 

administration

Anti IL-4/IL-13 

(Dupilumab)

Pharyngitis, headache (8-

13%). Injection site reaction 

(30%)

1 case of angioedema. 

4/52 (7%) hyper eos in 

the active group

Anti IL-13 

(Lebrikizumab)

Injection site reactions (~ 

10%). Similar rate of AEs in 

active and placebo groups, 

mostly mild.

1 case of Lofgren 

syndrome and 1 case of 

low platelet probably 

treatment-related

Anti IL-13 

(Tralokinumab)

asthma, headache and 

nasopharyngitis more 

frequent in active (6-13%)

Urinary tract infection 

(4%)

Increased eos (2-6%)

The safety of Mabs for the tretment of asthma.

Passalacqua G et al,  EXP OPIN DRUG SAF 2016



CONCLUSION

Mabs are a versatile and promising approach for severe 
asthma

They are not totally devoid of side effects

Mediators and cytokines ofte overlap in action, therefore 
the selective blockage of one of them could result to be 
clinically irrelevant

Biological agents, together with AIT remain a reasonable 
paradigm of  personalized medicine



Termoplastica
Bronchiale
(bronchial thermoplasty)

Ablazione del muscolo liscio
dei bronchi segmentari e
subsegmentari, mediante 
applicazione endoscopica
di radiofrequenza a
460 kHz



Passalacqua G, Canonica GW.
WAO J 2015 



Bagnasco et al.,Exp.Rev.Resp.Med.2016



Braido, Holgate, Canonica. Pulm.Pharm.Ther. 2012

Future scenario in Allergy & Asthma treatmentFuture scenario in Allergy & Asthma treatment

SPECIALISTS

GP



OPEN PROBLEMS:

The definition of “severe asthma” 

Predictive biomarkers? 

Unequivocal definition of hypereosinophilia

Cost/benefit? Safety?

Effectiveness in real life?



Potential anti-Th2 treatment approaches in severe asthma

51 (12%) 

89 (21%) 

61 (15%) 

29 (7%) 

15 (4%) 

65 (15%) 

50 (12%) 

IgE 30-1300 IU/ml

Atopy

EOS ≥150 /ul

Periostin 

≥50 ng/ml

Anti-IgE

Anti-IL5

Anti-IL-13

Total severe 

asthma

n=421 

Data from UBIOPRED 

Assuming anti-IL5, anti-IgE and anti-IL13 available

Stelios Pavlidis



72
Cell, 2014



GRAZIE !!!!

passalacqua@unige.it


