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Bronchial Asthma
heterogeneity in clinical presentation

• Large difference in clinical manifestations, 
related to:

–Severity of the disease

–Heterogeneity of inducers and/or triggers

– Level of adherence to therapeutic plan

• Existance of different phenotypes

–Clinical and functional

–Biological

• Difference in:

–Strategy of asthma treatment

–Strategy in asthma management



A new definition of asthma (GINA 2014):
a heterogeneous disease

GINA 2014, draft



Bronchial Asthma
heterogeneity in clinical presentation

• Large difference in clinical manifestations, 
related to:

–Severity of the disease

–Heterogeneity of inducers and/or triggers

– Level of adherence to therapeutic plan

• Existance of different phenotypes

–Clinical and functional

–Biological 

• Difference in:

–Strategy of asthma treatment

–Strategy in asthma management



Asthma phenotypes
Eosinophilic vs non-eosinophilic asthma

• Eosinophilic phenotype
– Allergen-induced asthma, children asthma

– Severe asthma with frequent exacerbations (CS-dependent asthma)

• Non eosinophilic phenotype
– Specific “triggers” (pollutants, endotoxins, chemicals, viruses)

– In all asthma severity levels

– Stable over time ?

– Lower response to ICS 

 different therapeutic strategies ?



Both eosinophilic and non-
eosinophilic inflammatory patterns in 
asthma seem fairly stable over time

Bacci et al, Respirology 2012
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How to distinguish between uncontrolled 
and severe asthma

Watch patient using their 

inhaler. Discuss adherence 

and barriers to use

Compare inhaler technique with a device-
specific checklist, and correct errors; 
recheck frequently. Have an empathic 
discussion about barriers to adherence.



Adherence to asthma maintenance 
therapy in real life

Reference Title Adherence

Partridge  
Pulm Med 2006

Attitudes and actions of asthma patients on 
regular maintenance therapy: the INSPIRE 
study

45% used maintenance 
medication as prescribed

De Marco et al.
Int Arch Allergy 
Immunol 2005 

Are the asthma guideline goals achieved in 
daily practice? A population-based study on 
treatment adequacy and the control of asthma

34% had used maintenance 
medication as prescribed

Janson et al.
Eur Respir J
2001

The European Community Respiratory Health 
Survey: what are the main results so far? 
European Community Respiratory Health 
Survey II

Adherence ranged from 17% 
in Italy to 49% in the UK

Breekveldt-
Postma et al.
Pharmaco-
epidemiol Drug 
Saf 2008

Treatment with inhaled corticosteroids in 
asthma 
is too often discontinued

14.1% of the patients with 
fixed combined and 8.3% of 
patients with single ICS 
treatment still continued 
treatment at 1 year

Stallberg et al.
Resp Med 2003

Living with asthma in Sweden. The ALMA 
study

34% regularly followed the 
prescriptions

Adam et al.
J Allergy Clin 
Immunol 2002

Inadequate use of asthma medication in the 
USA: results of the asthma in national 
population survey

21%  had used maintenance 
medication as prescribed

Currigan et al.
Prim Care 
Resp J 2011

Asthma therapy: there are guidelines, and then 
there is real life

Even compliant patients take 
only 30–50% of prescribed 
medication at the correct time



• Poor adherence:
– Is very common: it is estimated that 50% of adults and children do 

not take controller medications as prescribed

– Contributes to uncontrolled asthma symptoms and risk of 
exacerbations and asthma-related death

• Contributory factors
– Unintentional (e.g. forgetfulness, cost, confusion) and/or 

– Intentional (e.g. no perceived need, fear of side-effects, cultural 
issues, cost)

• How to identify patients with low adherence:
– Ask an empathic question, e.g. “Do you find it easier to remember 

your medication in the morning or the evening?”, or 
“Would you say you are taking it 3 days a week, or less, or more?”

– Check prescription date, label date and dose counter

– Ask patient about their beliefs and concerns about the medication

Check adherence with asthma 
medications

GINA 2016, Box 3-12



Inhaler-specific serious error

n=3.654 asthma patients Price D, Roche N, Lavorini F  et al IPCRG meeting 2014
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How to distinguish between uncontrolled 
and severe asthma

Watch patient using their 

inhaler. Discuss adherence 

and barriers to use

Confirm the diagnosis 

of asthma

Compare inhaler technique with a device-
specific checklist, and correct errors; 
recheck frequently. Have an empathic 
discussion about barriers to adherence.

If lung function normal during symptoms, 
consider halving ICS dose and repeating 
lung function after 2–3 weeks.
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How to distinguish between uncontrolled 
and severe asthma

Watch patient using their 

inhaler. Discuss adherence 

and barriers to use

Confirm the diagnosis 

of asthma

Remove potential 

risk factors. Assess and 

manage comorbidities

Compare inhaler technique with a device-
specific checklist, and correct errors; 
recheck frequently. Have an empathic 
discussion about barriers to adherence.

If lung function normal during symptoms, 
consider halving ICS dose and repeating 
lung function after 2–3 weeks.

Check for risk factors or inducers such as 
smoking, beta-blockers,  NSAIDs, allergen 
exposure. Check for comorbidities such as 
rhinitis, obesity, GERD, depression/anxiety.





Chronic sinusitis in severe asthma is 
related to sputum eosinophilia

ten Brinke A et al J Allergy Clin Immunol 2002



Severe difficult-to-treat asthmatics with 
UAD require more frequently OS, and 

have a different sputum pattern

SCUAD No SCUAD

Number 35 29

Age, yrs 58.6 (10.3) 55.6 (13.8)

Asthma duration, yrs 19.1 (9.8) 23.8 (9.8)

PEF variability 40.8 (15.3) 42.2 (19.8)

Exac, last yr 4.6 (2.5) 4.8 (4.1)

OCS treat, last yr 4.4 (2.4) 3.0 (1.5) **

FEV1, %pred 74.8 (16.7) 69.3 (14.0)

Sputum Neut, % 47.2 (8.5-85.0) 60.9 (1.2-94.4) **

Sputum Eos, % 12.0 (0.0-79.8) 5.5 (0.0-98.0) **

Dente et al (unpublished data)



Novelli et al, Respirology 2017

Prevalence of comorbidities in a large group of 
severe asthmatics (ERS/ATS 2014) 



Multivariate analysis of predictors of poor 
control, lower lung function and sputum 

eosinophilia

Indipendent variables

Dependent variables

OR (95% CI)

Poor control
Lower lung 

function
Sputum eos 3%

Age (> vs < median value) 0.7 (0.2-1.9) 0.8 (0.3-2.5) 0.2 (0.0-1.3)

Gender (F vs M) 0.87 (0.3-2.8) 0.3 (0.1-0.9)* 1.6 (0.2-12.1)

Smoke (Yes vs No-Ex) 0.4 (0-4.9) 0.3 (0.0-4.0) 0.5 (0.0-18.7)

Duration of asthma 

(> vs < median value)
1.9 (0.6-6.1) 5.1 (1.4-18.8)* 0.1 (0.01-0.5)*

Obesity (Y vs N) 4.9 (1.6-15.4)* 1.6 (0.5-4.9) 0.6 (0.1-2.8)

CRSwNP (Yes vs N) 0.9 (0.3-2.7) 2.9 (1-9.1)§ 16.2 (1.7-151.7)*

GER (Yes vs N) 1.4 (0.5-4.2) 0.5 (0.2-1.8) 0.6 (0.1-2.9)

*p<0.05, § p=0.06 Novelli et al, Respirology 2017



Asthma and Obesity

Baffi et al, Asthma Res Pract  2015
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How to distinguish between uncontrolled 
and severe asthma

Watch patient using their 

inhaler. Discuss adherence 

and barriers to use

Confirm the diagnosis 

of asthma

Remove potential 

risk factors. Assess and 

manage comorbidities

Consider treatment 

step-up

Refer to a specialist or 

severe asthma clinic

Compare inhaler technique with a device-
specific checklist, and correct errors; 
recheck frequently. Have an empathic 
discussion about barriers to adherence.

If lung function normal during symptoms, 
consider halving ICS dose and repeating 
lung function after 2–3 weeks.

Check for risk factors or inducers such as 
smoking, beta-blockers,  NSAIDs, allergen 
exposure. Check for comorbidities such as 
rhinitis, obesity, GERD, depression/anxiety.

Consider step up to next treatment level. 
Use shared decision-making, and balance 
potential benefits and risks.



Higher dose of ICS in patients with 
poorly controlled severe asthma 

Median (IQR) sputum eosinophil count before and 
after 8 weeks of ciclesonide or placebo in addition to 
usual treatment

Hodgson D, et al. Thorax 2015Bateman E., et al. Chest 2006

Ciclesonide significantly reduces the need for OCS in 
patients with severe, persistent asthma
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How to distinguish between uncontrolled 
and severe asthma

Watch patient using their 

inhaler. Discuss adherence 

and barriers to use

Confirm the diagnosis 

of asthma

Remove potential 

risk factors. Assess and 

manage comorbidities

Consider treatment 

step-up

Refer to a specialist or 

severe asthma clinic

Compare inhaler technique with a device-
specific checklist, and correct errors; 
recheck frequently. Have an empathic 
discussion about barriers to adherence.

If lung function normal during symptoms, 
consider halving ICS dose and repeating 
lung function after 2–3 weeks.

Check for risk factors or inducers such as 
smoking, beta-blockers,  NSAIDs, allergen 
exposure. Check for comorbidities such as 
rhinitis, obesity, GERD, depression/anxiety.

Consider step up to next treatment level. 
Use shared decision-making, and balance 
potential benefits and risks.

If asthma still uncontrolled after 3–6 months 
on Step 4 treatment, refer for expert advice. 
Refer earlier if asthma symptoms severe, 
or doubts about diagnosis.



The control-based  asthma management 
cycle

GINA 2016, Box 3-2

Diagnosis

Symptom control & risk factors

(including lung function)

Inhaler technique & adherence

Patient preference

Asthma medications

Non-pharmacological strategies

Treat modifiable risk factors

Symptoms

Exacerbations

Side-effects

Patient satisfaction

Lung function



Assessment of asthma severity

GINA 2014 





Severe asthma: heterogeneity of 
mechanisms

Chung et al, 
ERJ 2014



Asthma treatment: open points 

• Mild asthma:
– Regular  low-dose ICS vs «as-needed» therapy

– Low-dose ICS vs LRTA

• Moderate asthma:
– Regular low-medium dose ICS/LABA vs SMART 

therapy

• Severe asthma:
– Anticholinergics drugs

– Omalizumab: efficacy and safety

– New biologics

– Bronchial Thermoplasty











Severe exacerbation rate
- - 21%
- Time to first ex: + 56 days
- NNT: 15

Minor changes in symptoms

- ACQ7
• -0.09 in trial 1 (n.s.)
• -0.13 in trial 2 (p=0.06)

- AQLQ
• -0.04 in trial 1 (n.s.)
• -0.18 in trial 2 (p=0.02)

Kerstjens et al, NEJM 2012

Third coprimary endopoint 
(severe exacerbations)





Green et al, Lancet 2002

The control of sputum eosinophilia is associated 
with a reduction in asthma exacerbations,

but only for eosinophilic exacerbations

Jayaram et al, ERJ 2006





1. Antigen presentation

2. Th-2 cell stimulation and 
release of Th-2 cytokines

3. Mast cell activation (IgE)

4. Eosinophil recruitment and 
activation.

5. Upregulation of adhesion
molecule expression in blood
vessels and epithelium.

6. Activation of resident cells
such as fibroblasts.

Multiple Levels to Target
Novel Therapies



Effects of blocking IgE on allergic 
inflammatory cascade

NON è un singolo
effetto!

Bloccare le IgE induce ad 
effetti diretti e indiretti

agendo su molte componenti
cellulari legate alla risposta

immune Th2 mediata

Le IgE sono un attore
chiave nell’induzione e 
nel mantenimento della

risposta allergica
(infiammazione): 

rappresentano IL target 
primario della terapia

farmacologica

Peripheral, sputum

and sub-mucosal

eosinophilia1

Impact on 

T-lymphocytes

and

B-lymphocytes5

IL-2, IL-4,

IL-5, IL-13

and GM-CSF1–4

Binds free IgE and down-

regulates IgE receptors 

(FcRI) on mast cells, 

basophils and DCs

Modificato da Humbert et al JACI Pract 2014;2:525





Novelli et al, Pulm Pharm Ther 2014



Respir Med 2016



J Allergy Clin Immunol 2017



New biologic drugs in asthma

Name Target Phase Biomarkers

Mepolizumab IL-5 On the market Blood eos

Benralizumab IL-5 R Phase III Blood eos

Reslizumab IL-5 Phae III Blood eos

Lebrikizumab IL-13 Phase III  stop Periostin

Tralokinumab IL-13 Phase II-III DPP-4, periostin

Dupilumab IL-4 Phase III FeNO ?

Brodalumab IL-17 Phase II  stop ??

??



Different targets for intervention on 
the «inflammatory cascade»

Pelaia et al, Med Inflamm 2015









Bel et al,
NEJM 2014





Castro et al,
Lancet RespirMed 2015





Different targets for intervention on 
the «inflammatory cascade»

Pelaia et al, Med Inflamm 2015









Different targets for intervention on 
the «inflammatory cascade»

Pelaia et al, Med Inflamm 2015



Busse et al,
AJRCCM 2013

In a subgroup with
high reversibility





What we need to know about the 
mechanisms of BT

• More pathologic data
– Bronchial biopsies before and after intervention

– Thickness of airway wall by CT

• More physiologic data
– Airway variability over time

– Small airways measurements

• More data on inflammatory changes
– Non invasive biomarkers (eNO, induced sputum)





Main evolution in asthma guideline:
«Asthma as a heterogeneous disease»

• Identification of different phenotypes
– According to etiology

– According to pathogenesis

– According to severity

• Implication for treatment («target therapy»)
– With current drugs

– With biologic drugs

– With allergen-immunotherapy

– With thermoplasty

• «tailoring» asthma approach


