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Recognition that inflammation is driven 
by Type 2 cytokines

Present Day

IgE=immunoglobulin E; Th2=T helper type 2 cell.
*Due to allergens from outside the body and associated with environmental exposures, atopy, and other allergic diseases. †Due to factors intrinsic to the body, present regardless 
of season/environment, and lacking atopy. ‡Associated with consistent clinical and inflammatory characteristics (increased blood and airway eosinophilia, airway 
hyperresponsiveness, thickened subepithelial basement membrane, higher IgE levels, and higher tissue expression of IL-5 and IL-13). 
1. Gauthier M, et al. Am J Respir Crit Care Med. 2015;192(6):660-668. 2. Fahy JV. Nat Rev Immunol. 2015;15(1):57-65.
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Precision Medicine Has Been Proposed for the Management 
of Patients With Severe Asthma1

5

*Severe asthma characterized by the inability to achieve adequate control with high-dose inhaled corticosteroids (ICS) 
and additional controllers or by oral corticosteroid (OCS) treatment, or is lost when treatment is reduced.
1. Papaioannou AI, et al. Respir Med. 2018;142:15-22.

“One size fits all”“One size fits all” Precision medicinePrecision medicine



TERAPIA PERSONALIZZATA: 
PAZIENTE AL CENTRO



Asthma: a complex syndrome of many diseases?

(GINA 2018)



Phenotypes according to GINA



†Evidence is limited and in selected patients. High-altitude treatment or psychological interventions may be helpful in patients with  severe asthma; however, the place of these 
therapies and strategies in severe asthma has not been established.

ICS, inhaled corticosteroid; IgE, immunoglobulin E; IL, interleukin; LABA, long-acting β-agonist; OCS, oral corticosteroids

Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention. 2016. Available from: https://www.ginasthma.org.
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Management of severe asthma: Step 5 GINA
ICS are the therapeutic mainstay for the treatment of severe asthma

Therapeutic alternatives for the treatment of uncontrolled severe asthma

Low-dose  
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Phenotype-guided  add-
on treatment

e.g. anti-IL-5  and anti-IgE

Non- pharmacological  
treatments  including 

bronchial
thermoplasty†

RX

Optimisin
g  dose of  
ICS/LABA



Phenotype directed treatment in severe asthma

Without phenotyping With phenotyping

• Omalizumab
• Mepolizumab
• Benralizumab
• Dupilumab

Cluster analyses (Identifying severe asthma phenotypes)
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1. Everitt BS et al. 2011. Cluster Analysis, 5th Edition doi: 10.1002/9780470977811.fmatter; 2. Haldar P et al. Am J Respir Crit  Care Med. 2008;178:218–224; 3. Moore WC et al. Am 
J Respir Crit Care Med. 2010;181:315–23; 4. Siroux V et al. Eur Respir J  2011;38:310–317; 5. Shaw DJ et al. Eur Respir J. 2015;46:1308–1321. 36



Story of severe asthma phenotypes



Asthma Phenotypes: Severe asthma

Studies: SARP, ENFUMOSA, BIOAIR, U BIOPRED, ADEPT



Biological ClinicalFunctional



Cluster analyses
Identifying severe asthma phenotypes

1. Everitt BS et al. 2011. Cluster Analysis, 5th Edition doi: 10.1002/9780470977811.fmatter; 2. Haldar P et al. Am J Respir Crit  Care Med. 2008;178:218–224; 3. Moore WC et al. Am 
J Respir Crit Care Med. 2010;181:315–23; 4. Siroux V et al. Eur Respir J  2011;38:310–317; 5. Shaw DJ et al. Eur Respir J. 2015;46:1308–1321.

What is a cluster analysis?
A mathematical method for exploring data with a view to  discovering sub-

groups or clusters of homogeneous observations



Cluster analyses
Identifying severe asthma phenotypes

1. Everitt BS et al. 2011. Cluster Analysis, 5th Edition doi: 10.1002/9780470977811.fmatter; 2. Haldar P et al. Am J Respir Crit  Care Med. 2008;178:218–224; 3. Moore WC et al. Am 
J Respir Crit Care Med. 2010;181:315–23; 4. Siroux V et al. Eur Respir J  2011;38:310–317; 5. Shaw DJ et al. Eur Respir J. 2015;46:1308–1321.

These studies support the concept of disease heterogeneity in asthma 
and suggest  differences in pathophysiologic mechanisms between 

clusters

 Haldar et al. This study was the first to apply the principles of cluster    
analysis to distinguishing asthma phenotypes 

 Moore et al. the Severe Asthma Research Program 
 Siroux et al. an adult asthma population-based study
 Shaw et al. from the Unbiased Biomarkers for the Prediction of Respiratory 

Disease outcomes project





AJRCCM  2010 



Two phenotypes of 
subjects with 

inactive or mild
untreated asthma

+

latent class analysis 





• This cohort included smokers and patients with comorbidities phenotypes based 
on 12-year follow-up data. 

• The adult onset asthma is more heterogeneous with compared with childhood-
onset asthma

Illmarinen P J Allergy Clin Immunol Pract 2017



Asthma phenotypes
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What happens in our clinical practice?



Current understanding of phenotypes in asthma 

Hekking PP, et al. J Allergy Clin Immunol Pract. 2014; 



Clinical phenotypes

Bio-clinical phenotypes

Endotypes

Clinical physiologic 
characteristics

Add pathobiologic processes at 
molecular level to clinical phenotype 

Identifiable molecular pathway 
contributes to clinical 

characteristics

Transition from Phenotype to Endotype 





ENDOTIPI

1) Th2                           non Th2        (2005)

2) Type 2 high               Type 2 low  (2015)

3) Tipo 2                         Non Tipo 2 (2019)



Gauthier, Wenzel AJRCCM 2015



2019 GINA Guidelines Recognize Type 2 Inflammation
in the Assessment of Severe Asthma1

• ©2019 Global Initiative for Asthma, all rights reserved. Use is by express license from the owner.
• 1. Global Initiative for Asthma (GINA). Difficult-to-treat & severe asthma in adolescent and adult patients: diagnosis and management. A GINA 

pocket guide for health professionals, V2.0 April 2019. https://ginasthma.org/severeasthma. Accessed December 26, 2019.

Consideration of add‐on 
type 2 targeted biologics

Assess the severe asthma phenotype during high‐
dose ICS treatment (or lowest possible dose of OCS)



• ©2019 Global Initiative for Asthma, all rights reserved. Use is by express license from the owner.
• 1. Global Initiative for Asthma (GINA). Difficult-to-treat & severe asthma in adolescent and adult patients: diagnosis and management. A 

GINA pocket guide for health professionals, V2.0 April 2019. https://ginasthma.org/severeasthma. Accessed December 26, 2019. 2. Seys
SF, et al. Respir Res. 2017;18:39. 3. Peters MC, et al. J Allergy Clin Immunol. 2014;133(2):388-394.

2019 GINA Guidelines Recognize Type 2 Inflammation
in the Assessment of Severe Asthma1



2019 GINA Guidelines Recommend Characterization 
of Patients by Biomarkers of Type 2 Inflammation

• ©2019 Global Initiative for Asthma, all rights reserved. Use is by express license from the owner.
• 1. Global Initiative for Asthma (GINA). Difficult-to-treat & severe asthma in adolescent and adult patients: diagnosis and 

management. A GINA pocket guide for health professionals, V2.0 April 2019. https://ginasthma.org/severeasthma. Accessed 
December 26, 2019.

Assess the severe asthma phenotype during high-dose ICS treatment (or lowest possible dose of OCS)

Note: These are not the criteria for 
add‐on biologic therapy (see 6b)



Biologic Therapies Target Key Cytokines 
and Mediators of Type 2 Inflammation1-4

• 1. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 2. Katial RK, et al. J Allergy Clin Immunol Pract. 2017;5:S1-S14. 3. Robinson D, et 
al. Clin Exp Allergy. 2017;47(2):161-175. 4. Global Initiative for Asthma (GINA). Difficult-to-treat & severe asthma in adolescent and adult 
patients: diagnosis and management. A GINA pocket guide for health professionals, V2.0 April 2019. https://ginasthma.org/severeasthma. 
Accessed December 26, 2019.
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Biologics for the Treatment of Uncontrolled 
Persistent Asthma Are Evolving1-6

• 1. Xolair (omalizumab) [summary of product characteristics]. Camberly, UK: Novartis Europharm Ltd.; 2019. 2. Nucala (mepolizumab) [summary of product 
characteristics]. Cork, Ireland: GlaxoSmithKline; 2018. 3. Cinqaero (reslizumab) [summary of product characteristics]. Castleford, UK: Teva Pharmaceuticals Ltd.; 
2019. 4. Fasenra (benralizumab) [summary of product characteristics]. Södertälje, Sweden: AstraZeneca AB; 2019. 5. Dupixent (dupilumab) [summary of product 
characteristics]. Paris, France: sanofi-aventis group; 2019. 6. Regeneron Pharmaceuticals, Inc. Dupixent (dupilumab) approved 
for severe asthma by European Commission. https://newsroom.regeneron.com/news-releases/news-release-details/dupixentr-dupilumab-approved-severe-asthma-
european-commission. 
Accessed December 30, 2019.





Add-On Type 2–Targeted Biologic Therapy May Be 
Considered for Treatment of Patients With Type 2 Asthma1

39

• ©2019 Global Initiative for Asthma, all rights reserved. Use is by express license from the owner.
• 1. Global Initiative for Asthma (GINA). Difficult-to-treat & severe asthma in adolescent and adult patients: diagnosis and management. A GINA 

pocket guide for health professionals, V2.0 April 2019. https://ginasthma.org/severeasthma. Accessed December 26, 2019.



BIOMARKERS and SEVERE ASTHMA

R
R

R

Right therapy

For the Right patient
(responder)

At the Right time



2019 GINA Guidelines Recognize Type 2 Inflammation
in the Assessment of Severe Asthma1

• ©2019 Global Initiative for Asthma, all rights reserved. Use is by express license from the owner.
• 1. Global Initiative for Asthma (GINA). Difficult-to-treat & severe asthma in adolescent and adult patients: diagnosis and management. A 

GINA pocket guide for health professionals, V2.0 April 2019. https://ginasthma.org/severeasthma. Accessed December 26, 2019.



Therapeutic strategy in severe asthma guided by inflammatory endotype and severity of 
airway hyper-responsiveness 

Svenningsen S and Nair P. Front. Med 2017 



Agusti et al.AJRCCM 2015

Personalized Respiratory Medicine: Exploring the Horizon, Addressing the Issues



PJ Barnes .Nature reviews 2018

Non T2 endotype

Paucigranulocytic 
severe asthma

Steroid-insensitive

LAMA
LAMA+LABA
TRIPLE THERAPY?

Bronchial
Thermoplasty

Neutrophilic 
severe asthma

Steroid-insensitive
ANTI-NEUTROPHILIC

None 

Macrolide
CXCR2 ant (navarixin)
Anti-IL17RA (brodalumab) 
Anti-TNF (infliximab,
golimumab, etanercept)
Anti-IL-1β (anakinra)
Anti- IL-6R (tocilizumab)

Approved

Under development



LA CENERENTOLA 
Non T2 endotype

GRAZIE PER L’ATTENZIONE


