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La definizione di asma grave



CS insensitivity

Chung et al. Eur Respir Mon 2011;51:236-252.



Mechanisms of CS insensitivity 

in severe asthma



The spectrum of phenotypes in 

asthma

Carr et al. AJRCCM 2018



Asthma phenotypes

Wenzel S., Nature Medicine 2012.

»type2 »Non-type2



Two phenotypes of type 2 asthma 

Wenzel, Nat Med 2012



Two phenotypes of type 2 asthma 



Eosinophils in bronchial biopsies 

after omalizumab

Van Rensen et al. Allergy 2009;64: 72-80.Omalizumab for 12 weeks



Airway responses to inhaled allergen 

after omalizumab

Van Rensen et al. Allergy 2009;64: 72-80.

Omalizumab for 12 weeks



• Large imbalances in asthma 

exacerbation rate during both the 

year prior to start of study and the 

run-in 

• Previous exacerbations are the 

single most important predictive 

factor of future events

INNOVATE study: Omalizumab reduces

severe exacerbations and emergency visits
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• Large imbalances in asthma 

exacerbation rate during both the 

year prior to start of drug and the 

run-in 

• Previous exacerbations are the 

single most important predictive 

factor of future events

0.43

0.24

Omalizumab

(n=209)

Placebo

(n=210)

0.6

0.5

0.4

0.3

0.2

0.1

0

∆ –43.9%

p=0.038

Severe exacerbation rate Total emergency visit rate

Humbert M. et al. Allergy 2005.



Biomarkers as predictors for 

omalizumab

Hanania et al. AJRCCM 2013;187:804-811.



Long term (5 years) treatment before randomization

67% OMA group = no exacerbation

Time to first protocol-defined asthma exacerbation

47,7% OMA group = no exacerbation





Omalizumab riduce 

l’ispessimento della 

membrana reticolare 

basale e l’infiltrato di 
eosinofili

Omalizumab riduce l’infiammazione 

delle vie aeree e lo spessore della 

parete nei pazienti con asma grave

Pre Post

Riduzione dei livelli di endotelina
Correlazione significativa tra endotelina e  FeNO
E conta degli eosinifili







MENSA

DREAM



DREAM study: inclusion criteria

Age 12-74 years

Clinical diagnosis of asthma (refractory)

History of two or more exacerbations / year

Evidence of eosinophilic inflammation:

1) sputum eosinophil count ≥ 3%, or

2) blood eosinophil count ≥ 300/µL, or

3) FENO ≥ 50 ppb. 

Pavord I. et al, Lancet 2012; 380: 651-659.



DREAM study: Mepolizumab in severe 

eosinophilic asthma: impact on exacerbations

Pavord I. et al, Lancet 2012; 380: 651-659.

i.v. every 4 weeks

N=621

patients



MENSA study in severe eosinophilic

asthma with frequent exacerbations

Ortega et al. NEJM 2014

N=576 patients

i.v.

s.c.



Oral GC-sparing effect of 

mepolizumab in eosinophilic asthma

Bel et al. NEJM 2014;371:1189-97.

-50%

-32% reduction



Inclusion criteria: Blood EOS > 400/mcL





In this study, we tested the hypothesis that:

• reslizumab would be effective in severe prednisone-dependent eosinophilic

asthma (sputum EOS > 3% and Blood EOS > 300/mcL)

• higher doses of anti-IL5 Mab would be more effective than lower doses to 

control airway eosinophilia and that this would be associated with better

clinical outcomes





• 4 doses of IV reslizumab are effective in suppressing both sputum and blood eosinophilia

• This treatment effect is greater than that observed with 12 doses of 100 mg SC mepolizumab

• Suppression of airway eosinophilia was associated with a clinically meaningful improvement in 

asthma control and FEV1

Changes in sputum and blood eosinophil levels over study period



Benralizumab depletes eosinophils: 

how does it work?

Benralizumab depletes eosinophils in a different way from anti-IL-5 

antibodies:

1) Binds with high specificity to

IL-5Rα on eosinophils and 

basophils, then

2) Binds with increased affinity to Fc 

receptors on immune effector cells 

through the afucosylated (lack of 

fucose sugar residues) Fc region 

of benralizumab; 

3) This results in increased ADCC and 

death of eosinophils and basophils 

via apoptosis (programmed cell 

death).

ADCC, antibody-dependent cell-mediated cytotoxicity; IL-5Rα, interleukin-5 receptor α; NK, natural killer 

Kolbeck R et al. J Allergy Clin Immunol 125:1344-1353, 2010
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SIROCCO and CALIMA: Both Benralizumab Dosing Schedules 
Significantly Increased Pre-bronchodilator FEV1 (FAS, eos ≥300/μL) 

*P<0.05; **P<0.01. aData for the CALIMA study is from from high-dosage  inhaled corticosteroid cohort.

Analysis via negative binomial adjusting for treatment, region, exacerbations in previous year, OCS (yes/no).
Benra = benralizumab; eos = baseline blood eosinophil count; FEV1 = forced expiratory volume in one second; LS = least squares; OCS = oral corticosteroids; Q4W = every 4 weeks; Q8W = every 8 weeks.

1. Bleecker ER et al. Lancet. 2016; Accessed September 5, 2016; 2. FitzGerald JM et al. Lancet. 2016; Accessed September 5, 2016.

SIROCCO (48 weeks)1 CALIMAa (56 weeks)1

Placebo Benra Q4W Benra Q8W

N= 261 271 264 N= 244 238 238

• Benralizumab led to a significant improvement in lung function at both dosing schedules compared to placebo in the 

SIROCCO and CALIMA trials
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+106 mL*

+159 mL**

30 mg s.c.



SIROCCO and CALIMA: AER in Patients with ≥3 Prior Exacerbations 
(eos ≥300/μL)

*P≤0.005; **P≤0.0005. aData for CALIMA from high-dosage ICS cohort
Statistical analysis model: a negative binomial model including covariates treatment group, region, use of maintenance oral corticosteroids, and number of exacerbations in the previous year.

1. Bleecker ER et al. Supplementary appendix. Lancet. 2016; Accessed September 5, 2016; 2. FitzGerald JM et al. Supplementary appendix. Lancet. 2016; Accessed September 5, 2016.

• Benralizumab produced a similar magnitude of exacerbation reduction in 

similar, higher risk patients in both studies

Placebo Benra Q4W Benra Q8W

-57%**

-51%*

n=118 n=103n=102

SIROCCO (48 weeks)1 CALIMAa (56 weeks)2

-45%*

n=97 n=95n=92



Lancet Respir Med 2017Patients with 3 or more exacerbations/year



NEJM 2017;376:2448-58.





104 patients with persitent moderate-to-severe asthma and elevated blood/sputum eosinophilia

Wenzel S et al. 2013





Dupilumab in uncontrolled asthma: 

Phase 2b

Blood EOS≥300/mcL

Blood EOS<300/mcL

All population

Blood EOS≥300/mcL

Blood EOS<300/mcL

Wenzel et al. Lancet 2016



Neuthrophilic asthma is a feature of:

• Intrinsic asthma

• Asthma in the elderly

• Asthma in smokers

• Asthma with GER/Sinusitis

• Asthma exacerbation

• Near-fatal asthma (intubation)

• Sudden onset fatal asthma

• Severe asthma



Biopsies: Neuthrophils in Severe Asthma

Ricciardolo et al. Thorax 2013;68:803-11.

MILD ASTHMA SEVERE ASTHMA



Cluster analysis: 

neutrophils in severe asthma

Moore et al. JACI 2014;133:1557-63.



AZISAST: Azithromycin and 

exacerbations in severe asthma

Brusselle et al. Thorax 2013;68:322-9.



Type 3 immunity

Annunziato et al. JACI 2015;135:626-35.
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IL-17 related cytokines expression in bronchial mucosa 

of Severe Asthma

JACI 2017;140:395-406.



CTRLS MA SA
0

25

50

75

100

b
ro

n
c
h

ia
l 

IL
-1

7
A

(c
e
ll

s
/m

m
2
)

p=0.010

p=0.0006

p=0.049

p=0.002

p=0.0001

CTRLS MA SA
0

50

100

150

b
ro

n
c
h

ia
l 

IL
-1

7
F

(c
e
ll

s
/m

m
2
)

CTRLS MA SA
0

100

200

300

b
ro

n
c
h

ia
l 

IL
-2

1

(c
e
ll

s
/m

m
2
)

p=0.024

p=0.003

p=0.0002

CTRLS MA SA
0

25

50

75

100

b
ro

n
c
h

ia
l 

IL
-2

2

(c
e
ll

s
/m

m
2
)

p=0.0005

p=0.001

CTRLS MA SA
0

25

50

75

b
ro

n
c
h

ia
l 

IL
-2

3

(c
e
ll

s
/m

m
2
)

p=0.002

p=0.036

p=0.010

p=0.003

p<0.0001

CTRLS MA SA
0

100

200

b
ro

n
c
h

ia
l 

n
e
u

tr
o

p
h

il
s

(c
e
ll

s
/m

m
2
)

Ricciardolo et al. Journal of Allergy Clinical Immunology 2017;140:395-406.

IL-17 related cytokines expression  in bronchial mucosa 

of Severe Asthma
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Identification of IL-17F/Frequent Exacerbator endotype 

in Asthma

Ricciardolo et al. Journal of Allergy Clinical Immunology 2017;140:395-406. 
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Identification of IL-17F/Frequent Exacerbator endotype in 

Asthma

Ricciardolo et al. Journal of Allergy Clinical Immunology 2017;140:395-406.



protein

Vazquez-Tello A et al. J Clin Immunol 2013; 33:466-78.

GR-beta up-regulation and steroid resistance 

induction by IL-17 and IL-23 in PBMC

mRNA
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Brodalumab (hAb IL-17RA) in 

Severe Asthma

Busse et al. AJRCCM 2013;188:1294-302.

Patients=302

Primary endpoint was ACQ score

High reversibility group



Phenotypes/Endotypes and 

personalized therapy in asthma

Carr et al. AJRCCM 2018







Add-on therapy in severe asthma

»type2 »Non-type2

Anti-IgE

Anti-IL5
Anti-IL17

Tiotropium

BT?



Bel and ten Brinke. Chest 2017 in press


