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panel a
first four days of treatment
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four days of the following

week

panel c
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Saetta M et al. ERJ 1989;2:1008-1012



Dissociation between Airway Inflammation and Airway hyperresponsiveness
in Allergic Asthma

Crimi E, Spanevello A  et al.   Am J Respir Crit Care Med 1998; 157:4-9
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Effect of an Inhaled Corticosteroid on Airway Inflammation and Symptoms in Asthma
Ratko Djukanović, John W. Wilson, Karen M. Britten, Susan J. Wilson, Andrew F. Walls, William R. Roche, Peter H. Howarth, and Stephen 
T. Holgate



Added salmeterol versus higher-dose corticosteroid in asthma patients with
symptoms on existing inhaled corticosteroids
AP Greening, PW Ind, M Northfield, G Shaw

Lancet 1994; 344:219-224
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Exacerbations / patient / 28 days (Salmeterol/BPD 0.21 vs 0.29 for higher dose BPD)



LIVELLI DI CONTROLLO DELL’ASMA

CARATTERISTICHE CONTROLLATO PARZIALMENTE 
CONTROLLATO NON CONTROLLATO

Sintomi giornalieri Nessuno (<2/settimana) >2/settimana

3 o più aspetti presenti 
nell’asma parzialmente 

controllato

Limitazione delle attività Nessuna Qualche

Sintomi notturni / 
risvegli Nessuno Qualche

Necessità di farmaco al 
bisogno Nessuna (<2/settimana) >2/settimana

Funzione polmonare 
(PEF o FEV1) §

Normale <80% del predetto o del 
personal best (se noto)

Esacerbazioni Nessuna 1 o più per anno * 1 in qualsiasi settimana 
$

* Qualsiasi esacerbazione dovrebbe essere prontamente seguita da una revisione del trattamento di mantenimento per 
assicurarsi che esso sia adeguato

$ Per definizione, 1 esacerbazione in una qualsiasi delle settimane di monitoraggio rende l’intera settimana non controllata

§ La funzione polmonare è valutabile solo in individui con età superiore a 5 anni

Il controllo dell’asma

Lg GINA 2014





Lancet. 2006 Aug 26;368(9537):744-53.
Effect of budesonide in combination with formoterol for reliever therapy in 
asthma exacerbations: a randomised controlled, double-blind study.
Rabe KF1, Atienza T, Magyar P, Larsson P, Jorup C, Lalloo UG.

http://www.ncbi.nlm.nih.gov/pubmed/?term=rabe+k+lancet+2006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rabe%20KF%5BAuthor%5D&cauthor=true&cauthor_uid=16935685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atienza%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16935685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Magyar%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16935685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Larsson%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16935685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jorup%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16935685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lalloo%20UG%5BAuthor%5D&cauthor=true&cauthor_uid=16935685
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Il trattamento con FF/ VI per 24 settimane è stato associato ad un miglioramento  statisticamente  
significativo  della funzione polmonare 



15.9%

12.8%

FF

FF/VI

La combinazione VI/FF, rispetto al solo FF, ha ridotto significativamente, del 20%, il rischio di 
riacutizzazioni gravi in pazienti non controllati con soli ICS e con storia recente di riacutizzazioni gravi.



GINA 2015 – changes to Steps 4 and 5

© Global Initiative for Asthma

Other 
controller 

options

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)

Low dose 
ICS/LABA*

Med/high 
ICS/LABA

Refer for 
add-on 

treatment 
e.g. 

anti-IgE

Add tiotropium#
High dose ICS 
+ LTRA 
(or + theoph*)

Add 
tiotropium#
Add low 
dose OCS

As-needed SABA or 
low dose ICS/formoterol**





Pazienti liberi 
da riacutizzazioni

Giorni di 
lavoro persi

Giorni di 
scuola persi

Basale
n= 943 6.8% 26,4

gg
20,7

gg

Omalizumab

12m 54,1% 3,5
gg

1,6
gg

Omalizumab
24m

P=0.0001 P=0.0001 P=0.0001

67,3% 1,0
gg

1,9
gg



Future biologic drugs in asthma

Name Target Phase Biomarkers

Mepolizumab IL-5 Phase III – EMA+ Blood eos

Benralizumab IL-5 R Phase III Blood eos

Reslizumab IL-5 Phae III Blood eos

Lebrikizumab IL-13 Phase III Periostin

Tralokinumab IL-13 Phase II-III DPP-4, periostin (?)

Dupilumab IL-4 Phase III ??

Brodalumab IL-17 Phase II ??

??



J Allergy Clin Immunol 2007;120:1360-7

http://journals.elsevierhealth.com/periodicals/ymai/current
http://journals.elsevierhealth.com/periodicals/ymai/current


WHY ?



Different Phenotypes

Low Adherence



Clinical or physiological phenotypes
Severity- defined
Exacerbation-prone
Defined by chronic restriction
Treatment-resistant
Defined by age at onset

Phenotypes related to the following triggers
Aspirin or on-steroidal anti-inflammatory drugs
Enviromental allergens
Occupational allergens or irritants
Menses
Exercise

Inflammatory phenotypes
Eosinophilic
Neutrophilic
Pauci-granulocytic



Eosinophilic asthma
Neutrophilic asthma

Paucigranulocytic asthma

EG2 +

Neutrophil elastase +

Haldar e Pavord JACI  2007

Inflammatory Phenotypes



Comparison of two methods of processing induced sputum: selected versus 
entire sputum
A Spanevello et al. AJRCCM 1998; 157: 665-668
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Sputum eosinophils are higher in asthmatics than in controls and their 
amount in sputum increases with the severity of the disease



Asthma exacerbations and sputum eosinophil counts: a randomised controlled trial

Ruth H Green, Christopher E Brightling, Susan McKenna, Beverley Hargadon, Debbie Parker, 
Peter Bradding, Andrew J Wardlaw, lan D Pavord

Lancet 2002;360: 1715-21



Neutrophilic asthma

Neutrophil elastase +

Haldar e Pavord JACI  2007

Inflammatory Phenotypes



AIRWAY 
INFLAMMATION









Paucigranulocytic asthma

Haldar e Pavord JACI  2007

Inflammatory Phenotypes



JACI 2007



Different Phenotypes

Low Adherence



Adherence 36%





•The Patient Who Does Not Want To Take Medication
•The Patient Who Does Not Understand How or When To Use Medication

•The Patient Who Is Concerned About Medication Side Effects
•The Patient Who Cannot Feel the Medication Working

•The Patient With Unrealistic Expectations
•The Patient Who Incorrectly Thinks That They Are Inhaling Medication

•The Patient Who Does Not Have Asthma
•The Patient Who Really Needs More Medicine

In the office of a busy practice, it is often easier to respond to the 
patient who tells you that their medications are not working by simply 

writing a prescription for a different medication or for additional 
medications. In many cases, the problem is not the medication at 

all…





Criteria for ideal inhaler

Chrystyn H et al., 





1° attempt= after reading instructions
2° attempt= after investigator explained device handling

Patients with asthma or COPD 

Adapted from: Schulte M, et al. J Aerosol Med Pulm Drug Deliv 2008;21:321e8.





Economic analysis of two structured treatment 
and teaching programs on asthma
Neri M, Migliori GB, Spanevello A

Allergy 1996; 51: 313-319

Program Complete Reduced
Mean Median Mean Median

Year before
No. of asthma attaks 8.40 7.5 7.84 5
No. of  urgent medical examinations 1.66 0.5 1.87 1

No. of  admission days 6.59 0 7.24 8
No. of working days lost 9.4 0 10.4 7

Year after
No. of asthma attacks 4.72 3 7.91 5
No. of urgent medical examinations 0.72 0 2.18 1

No. of admission days 0.12 0 0.12 0
No. of working days lost 2.1 0 5.1 0



Economic analysis of two structured treatment 
and teaching programs on asthma
Neri M, Migliori GB, Spanevello A, et al 

Allergy 1996; 51: 313-319

Program Complete Reduced
$ $ P value

Year before 254.8 ± 294.8 206.3 ± 182.1 >0.05

Year after 528.6 ± 355.4 631.8 ± 470.9 >0.05

P value <0.001 <0.001

Cost of drugs used by patients attending complete and reduced programme in years
before and after enrolment



Economic analysis of two structured treatment 
and teaching programs on asthma
Neri M, Migliori GB, Spanevello A

Allergy 1996; 51: 313-319

Program Complete Reduced
$ $

Year before

Urgent medical examinations 1.66x44 =73 1.87x44 = 82.3

Admission days 6.59x244.5 = 1611.3 7.24x244.5 = 1770.2

Working days lost 9.37x75 = 702.7 10.38x75 = 778.5

Drug cost 254.8 206.3

Total 2641.8 2837.3

Year after

Urgent medical examinations 0.72x44 = 31.7 2.18 ±44 = 95.9

Admission days 0.12x244.5 = 29.3 0.12±244.5 = 29.3

Working days lost 2.1x75 = 257.5 5.1±75 = 382.5

Drug cost 528.6 631.8

Total 747.1 1139.5



Take home messages



Past

Present

Future

http://content.nejm.org/content/vol360/issue10/images/large/06f2.jpeg
http://content.nejm.org/content/vol360/issue10/images/large/06f2.jpeg
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