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Treatment of asthma (GINA 2018)
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ERS / ATS Guidelines on severe asthma

F. Chung et al, ERJ 2014.



F. Chung et al, ERJ 2014.

Definition of severe asthma
When the diagnosis of asthma is 
confirmed and comorbidities addressed,
severe asthma is defined as asthma that
requires treatment with high dose inhaled
corticosteroids plus a second controller 
and/or systemic corticosteroids to prevent 
it from becoming uncontrolled or that
remains uncontrolled despite this therapy.



F. Chung et al, ERJ 2014.

Definition of uncontrolled asthma
At least one of the following:

1. Poor symptom control:                                  
ACQ consistently > 1.5, ACT < 20

2. Frequent severe exacerbations: two or more 
bursts of systemic CS in the previous year

3. Serious exacerbations: at least one
hospitalisation or ICU stay in the previous year

4. Airflow limitation: after appropriate
bronchodilator withold FEV1 < 80% predicted



Evaluation of uncontrolled asthma

Poor compliance (ICS)
Poor inhaler technique
Environmental factors:
– Allergen exposure
– Smoking

Incorrect diagnosis
Significant comorbidities



Evaluation of uncontrolled asthma

F. Chung et al, ERJ 2014.
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Phenotypes of severe asthma
»Type 2 »Non-type 2

Wenzel SE. Nat Med 2012;18(5):716–25.AERD = aspirin exacerbated respiratory disease; 
EIA = exercise-induced asthma



Heterogeneity of eosinophilic asthma

Brusselle G. et al. Nat Med 2013.
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Asthma: type 2 versus non-type 2 inflammation
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Anti-IgE omalizumab in severe allergic asthma

●



Anti-IL5 monoclonal antibodies mepolizumab and 
reslizumab in severe eosinophilic asthma

Brusselle G. et al. Nat Med 2013.
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Anti-IL5 mepolizumab reduces exacerbation rate
in severe eosinophilic asthma

MENSA study. Ortega H. et al, NEJM 2014.
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Adolescents and adults on high dose ICS+LABA
with ≥ 2 exacerbations in the past year and 
blood eos > 300/µL in the past year or > 150/µL at screening.



Anti-IL5 reslizumab IV reduces exacerbation rate
in severe eosinophilic asthma

Castro M, et al. Lancet Resp Med 2015.

Adolescents and adults on medium to high dose ICS+LABA 
with uncontrolled asthma (ACQ > 1.5), ≥ 1 exacerbation in the past year 
and blood eos > 400/µL (at screening).



Reduction of exacerbation rates with reslizumab IV in 
eosinophilic asthma according to clinical characteristics

Brusselle G. et al, ERJOR 2017.

Severe asthma exacerbations (OCS) ED visits or hospitalisation

≥1 exacerbation 



Anti-IL5 receptor monoclonal antibody benralizumab 
in severe eosinophilic asthma

Brusselle G. et al. Nat Med 2013.
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Anti-IL5R monoclonal antibody benralizumab reduces 
exacerbation rate in severe eosinophilic asthma

SIROCCO study.  E. Bleecker et al, Lancet 2016.
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Adolescents and adults on high dose ICS+LABA 
with uncontrolled asthma (ACQ ≥ 1.5) and 
at least 2 exacerbations in the last year. 



Benralizumab: predictors of response

M. FitzGerald et al, Lancet RM 2018.



Anti-IL4Rα monoclonal antibody 
dupilumab: mechanism of action

Dupilumab is a fully human IL-4Rα
monoclonal antibody inhibiting IL-4 
and IL-13 signaling pathways, key 
drivers of Type 2 inflammation.

Dupilumab is approved for the 
treatment of adults with moderate-to-
severe atopic dermatitis; and has also 
shown efficacy in patients with other 
Type 2 inflammatory diseases 
including nasal polyposis with chronic 
rhinosinusitis.

IL-4Rα IL-4Rαγc IL-13Rα1

Type I receptor
B cells, T cells, monocytes, 

eosinophils, fibroblasts

Type II receptor
Epithelial cells, 

smooth muscle cells, fibroblasts, 
monocytes, activated B cells

IL-4 IL-13IL-13IL-4 IL-4



Anti-IL4 receptor (IL4R) monoclonal antibody dupilumab 

Brusselle G. et al. Nat Med 2013.
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Anti-IL4R dupilumab improves lung function 
in uncontrolled moderate-to-severe asthma

Adolescents and adults with uncontrolled asthma (ACQ-5 > 1.5)
on medium-to-high dose ICS plus up to two additional controllers
and ≥ 1 severe exacerbation in the previous year;
NO minimum requirement for blood eosinophil count or FENO.

LIBERTY ASTHMA QUEST study. Castro M. et al, NEJM 2018.



Dupilumab prevents exacerbations
in uncontrolled moderate-to-severe asthma

NO minimum requirement for blood eosinophil count or FENO.

LIBERTY ASTHMA QUEST study. Castro M. et al, NEJM 2018.



Anti-cytokine (receptor) monoclonal antibodies 
as add-on therapy in severe asthma

Monoclonal
antibody

Therapeutic
target

Phenotypic
Biomarkers

Route of administration
Dosing

Indication

Benralizumab IL-5 Receptor 
alpha (IL-5Rα)

Blood eosinophil
levels
Sputum eosinophil
levels

SC 30 mg 
every 4 weeks (first three
doses), followed by 30 mg 
every 8 weeks

Severe eosinophilic
asthma

Dupilumab IL-4 Receptor 
alpha (IL-4Rα)

Increased FENO 
and/or blood
eosinophil levels

SC 200 mg or 300 mg 
every 2 weeks

Severe type 2 
(eosinophilic) asthma

Mepolizumab IL-5 Blood eosinophil
levels
Sputum eosinophil
levels

SC 100 mg 
every 4 weeks

Severe eosinophilic
asthma

Reslizumab IL-5 Blood eosinophil
levels
Sputum eosinophil
levels

IV 3mg/kg 
every 4 weeks

Severe eosinophilic
asthma
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Oral glucocorticoid-sparing effect of 
mepolizumab in severe eosinophilic asthma

SIRIUS study. Bel E. et al, NEJM 2014.

Asthma patients requiring oral steroids for at least 6 months 
(plus high dose ICS + second controller);
blood eosinophil count at optimization phase >150/μl or >300/μl in preceding year.



Oral glucocorticoid-sparing effect of 
benralizumab in severe eosinophilic asthma

ZONDA study. Nair P. et al, NEJM 2017.

Asthma patients requiring oral steroids for at least 6 months 
(plus high dose ICS+LABA);
blood eosinophil count at baseline >150/μl.



Oral glucocorticoid-sparing effect of 
dupilumab in OCS-dependent severe asthma

LIBERTY ASTHMA VENTURE trial. Rabe K. et al, NEJM 2018.

Asthma patients requiring oral steroids for at least 6 months 
(plus high dose ICS + up to 2 controllers);
no minimum requirement of Type 2 biomarkers (blood eosinophil count or FENO).

1.60

0.65



Effect of dupilumab on lung function in 
OCS-dependent severe asthma

LIBERTY ASTHMA VENTURE trial. Rabe K. et al, NEJM 2018.



Placebo Dupilumab 300 mg q2w
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Rabe K. et al, ERS Congress Paris 2018. 



Dupilumab safety: overview of adverse events

LIBERTY ASTHMA VENTURE trial. Rabe K. et al, NEJM 2018.



Oral glucocorticoid-sparing effect of 
monoclonal antibodies in severe asthma

Drug Trial 
Acronym

Dosing and
Route of 
administration

Median percent 
reduction in daily
OCS dose

mepolizumab SIRIUS SC
100 mg  
every 4 wk

-50% vs baseline;
-50% vs placebo

benralizumab ZONDA SC
30 mg
every 4 or 8 wk *

-75% vs baseline;
-50% vs placebo

dupilumab LIBERTY 
ASTHMA 
VENTURE

SC
300 mg
every 2 wk

-70% vs baseline; 
-28% vs placebo

* benralizumab SC 30 mg every 4 wk (first 3 doses), followed by 30 mg every 4 wk or every 8 wk
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Useful Biomarkers in the Clinic
For a biomarker to be clinically useful in the management of 

a disease, the biomarker must be either:
Diagnostic: 
– Chronic disease (BNP in heart failure)
– Acute attack / exacerbation (troponin in myocardial

infarction);
Prognostic: predicting the course of the disease: e.g. 
increased blood eosinophilia predicts future risk of 
exacerbations in (severe) asthma;

Theragnostic: predicting the response to therapy: e.g. 
increased FeNO predicts response to ICS in asthma.



Type 2 biomarkers in (severe) asthma
Biomarker Prognostic Theragnostic Therapeutic

target
Blood 
eosinophil
count

++ ++: anti-IL5, 
anti-IL5R,
anti-IL4Rα;

+:   anti-IgE

YES

FeNO ++ ++ : anti-IL4Rα;
+:  anti-IgE,

anti-IL5, 
anti-IL5R

NO

Serum 
total IgE

- ± YES
Local allergen-
specific IgE
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Management of Severe Asthma in Adults

GINA Severe Asthma Pocket Guide:
– From difficult-to-treat towards severe asthma
– Phenotyping of severe asthma.

In patients with type 2 severe asthma receiving
maintenance treatment with OCS (GINA step 5b), 
add-on therapy with an anti-type 2 biologic
(mepolizumab, benralizumab or dupilumab) is 
corticosteroid-sparing and reduces exacerbations.



Therapy of Uncontrolled Severe Asthma
In patients with type 2 severe asthma and 
(frequent) exacerbations despite treatment with
(medium-to-) high dose ICS+LABA (GINA step 5a),                 
add-on therapy with the following biologics has 
been shown to be efficacious and safe:
– omalizumab in severe allergic asthma
– mepolizumab, reslizumab (IV) and benralizumab

in severe eosinophilic asthma
– dupilumab in severe type 2 asthma.

Head-to-head comparative pragmatic trials in    
type 2 severe asthma are urgently needed.



PREDICTUMAB 01 TRIAL

PREDICTIVE FACTORS OF RESPONSE 
TO OMALIZUMAB AND MEPOLIZUMAB

IN ALLERGIC AND EOSINOPHILIC 
SEVERE ASTHMA: 

A MULTICENTER PRAGMATIC TRIAL 
IN BELGIUM 

Pr Charles Pilette, MD PhD
Cliniques universitaires St-Luc - pneumologie, Brussels

Institut de Recherche Expérimentale & Clinique
Université catholique de Louvain

On behalf of the asthma-allergy working group of the BSP
(Belgian Society of Pneumology)



Guy Brusselle
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Effects of biologics on biomarkers in severe asthma

Blood eos Sputum eos FeNO Serum IgE

OCS oral steroids    

Anti-IL-5
mepolizumab

reslizumab
   

Anti-IL-5R benralizumab    

Anti-IL-13
lebrikizumab

tralokinumab
   

Anti-IL-4R dupilumab    

Anti-IgE omalizumab     ()

eos: eosinophils Courtesy: Ian Pavord
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