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SEVERE ASTHMA

� About 5-10 % of patients have a severe form of asthma (“refractory 

asthma”, “difficult to treat asthma”) …

Severe asthma

Mild-moderate
asthma
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he subset of severe asthma patients has greater morbidity and a disproportionate need for health care 

support compared with less severe subsets
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il controllo dell’asma è ancora insoddisfacente
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Exclude an alternative diagnosis
“Not asthma at all”

e.g.vocal cord dysfunction.
Foreign body aspiration, CF

Exclude comorbidities
“Asthma plus”, e.g.GERD, allergic 

rhinitis, chronic sinusitis, food 
allergy, OSA, vitamin D deficiency

Severe Asthma
Differential diagnosis and management

If asthma treatment is not working, 
check DAT: Diagnosis, Adherence, 

Technique

Therapeutic  approaches

Difficult asthma
Improves when basic 

management is corrected:
-Adherence

-Inhaler technique
25% of asthma 

exacerbations are due to 
ICS nonadherence

Licensed treatments (FDA-

approved)
-high-dose inhaled steroid (ICS) and 
LABA
-Single-inhaler maintenance and 
reliever therapy (SMART) 
(ICS/formoterol)
-Anti-IgE therapy, omalizumab (Xolair)
- Bronchial thermoplasty

Unlicensed treatments
Methotrexate, 
azathioprine, 

cyclosporin, terbutaline
infusion SC

Therapy- resistant 
asthma

Still symptomatic even 
when basic management 

issues resolved
DDx. With Difficult asthma

BIOLOGICALS



Among the 428 non-adherent subjects in ECRHS-I, 

the only predictors of increased adherence among the 

variables considered were having:

- regular appointments for asthma

- not thinking that it is bad to take medicine all the time

ADHERENCE TO ASTHMA 

THERAPY
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FENOTIPO: Asma grave ALLERGICO
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FENOTIPO: Asma grave ALLERGICO

SEVERE ASTHMA

• Solitamente EARLY ONSET

• POLISENSIBILIZZATI…

• ...oppure sensibilizzati ad allergeni PERENNI

• Minore prevalenza di poliposi nasale

• Frequenti ESACERBAZIONI di asma e RICOVERI OSPEDALIERI

• Particolarmente SINTOMATICI anche al di fuori delle esacerbazioni



FENOTIPO: Asma grave ALLERGICO

SEVERE ASTHMA

Fregonese L, et al. Am J Respir Crit Care Med 2004



SEVERE ASTHMA

Begueret H et al - Thorax 2007

Direct interaction between EOSINOPHILS, MAST CELLS and SMOOTH 
MUSCLE CELLS



ERS/ATS guidelines on severe asthma
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FENOTIPO: Asma grave NEUTROFILICO



Del Giacco SR et al. Is there a role for Allergy in severe Asthma? – Allergy 2017

NON EOSINOPHILIC SEVERE 
ASTHMA



SEVERE ASTHMA

Berry M et al.

NEJM 2006

Increased transcription 

of pro-inflammatory 

genes

Membrane anchored 

TNF-α receptor

Soluble TNF-α

receptor
TNF-α trimer

TNF-α converting 

enzyme

Membrane 

bound TNF-α

Soluble TNF-α

IκB Kinases

NFκB
IκBα

P50-P65

IL-6

IL-1β

GM-CSF

IL-8

Eotaxin

Inflammatory 

trigger

Pattern recognition 
molecule

Phosphodiestera
se inhibitors
Pentoxifylline

Tetravalent 

guanylhydrazones

Metalloproteinas

e inhibitors

Monoclonal 

antibodies

(Infliximab, 

Adalimumab)

Soluble TNFRii 
fusion proteins

(Etanercept)

Thalidomide

TNF-α mRNA 

degradation

Heffler E et al - BioDrugs 2007

FENOTIPO: Asma grave NEUTROFILICO

Strategie anti-TNFα



ANTI-TNF-ALFA



ERS/ATS guidelines on severe asthma
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Chronic rhinosinusitis as risk factor for asthma

Bresciani M et al. – JACI 2001

EOSINOPHILIC REFRACTORY 
ASTHMA



EXHALED NITRIC OXIDE IN 
CHRONIC RHINOSINUSITIS

Rolla G et al. Chest 2007



Guida G et al. Chest 2010

EXHALED NITRIC OXIDE IN 
CHRONIC RHINOSINUSITIS
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Guida G et al. Chest 2010

EXHALED NITRIC OXIDE IN 
CHRONIC RHINOSINUSITIS



DETERMINANTS OF 
POOR ASTHMA CONTROL

Heffler E et al. J Breath Res 2013



ANTI-IL5 STRATEGIES



Haldar P, Pavord ID et al. – Am J Respir Crit Care Med 2008

Anti-IL5

Anti-IL4-
IL13

Anti-IL13

Anti-IgE

Anti-TNFα



EOS vs NON EOS SEVERE ASTHMA
WHICH BIOMARKERS?

Vijverberg S et al. 

Biologics 2013



EOS vs NON EOS SEVERE 
ASTHMA

WHICH BIOMARKERS?



Khartry DB et al – JACI 2015



Shiobara T et al – Resp Res 2016

ARE THE CURRENT AVAILABLE 
BIOMARKERS ENOUGH?



CONCLUSIONS
• Severe asthma is an heterogeneous disease

• It comprises different phenotypes (and 

endotypes)

• Allergic severe asthma is a frequent phenotype

• Eosinophilic refractory asthma is the most 

frequent phenotype of severe asthma � nasal 

polyposis as hallmark

• Non eosinophilic severe asthma � still a 

“orphan” disease

• Novel emerging biological treatments will be 

soon available � problem of choosing the right 

therapy for each sub-phenotype




