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ERNSTIG ASTMA EN BIOLOGICALS

1. Moeilijk te controleren astma of ernstig astma ?

2. Onderliggend  ziektemechanisme ?

3. Therapeutische mogelijkheden ?

4. Huidige richtlijnen (GINA, severe asthma) ?



ERS / ATS GUIDELINES ON SEVERE ASTHMA

4
Eur Respir J, 2014       



DEFINITION OF SEVERE ASTHMA (ERS/ATS 2014)
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Diagnosis of asthma is confirmed and comorbidities

addressed

Severe asthma is defined as asthma which requires 

treatment with  high dose inhaled corticosteroids (ICS) plus 

a second controller and/or systemic steroids to 

* prevent it from becoming uncontrolled, or 

* that remains ‘uncontrolled’ despite this therapy



DEFINITION OF UNCONTROLLED ASTHMA  
- AT LEAST ONE OF THE FOLLOWING

Poor symptom control: 

ACQ consistently >1.5, ACT < 20

Frequent severe exacerbations: 

two or more bursts of systemic corticosteroids

in the previous year

Serious exacerbations: 

at least one hospitalisation, ICU stay or mechanical 

ventilation in the previous year

Airflow limitation: 

after appropriate bronchodilator withhold, FEV1 < 80% 

predicted

Eur Respir J, 2014



WHY IS ASTHMA NOT CONTROLLED ?

▪ Problems with compliance

▪ Problems with inhalation technique

▪ Environmental factors

▪ allergens

▪ smoking

▪ Wrong diagnosis

▪ Comorbidity(ies)
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Adherence to medication

“drugs don’t work in patients 
who don’t take them”

Osterberg and Blaschke, NEJM, 2005
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WHY IS ASTHMA NOT CONTROLLED ?

▪ Problems with compliance

▪ Problems with inhalation technique

▪ Environmental factors

▪ allergens

▪ smoking

▪ Wrong diagnosis

▪ Comorbidity(ies)
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© Global Initiative for Asthma

◼ Only a few interventions have been studied closely in asthma 

and found to be effective for improving adherence

▪ Shared decision-making

▪ Simplifying the medication regimen (once vs twice-daily)

▪ Comprehensive asthma education with nurse home visits

▪ Inhaler reminders for missed doses

▪ Reviewing patients’ detailed dispensing records

Strategies to improve adherence in asthma

GINA 2016
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Chung, Semin Respir Crit Care Med

2018

Comorbidities and associated conditions with severe therapy-resistant asthma



ERNSTIG ASTMA EN BIOLOGICALS

1. Wat is ernstig astma ?

2. Onderliggend  ziektemechanisme ?

3. Therapeutische mogelijkheden ?

4. Huidige richtlijnen (GINA severe asthma) ?



14Jeffery, Am J Respir Crit Care Med, 2001, 164, S28-S38

normal airway airway in asthma



INFLAMMATION

Airway 
hyperresponsiveness

Airflow 
limitation

Triggers

Environmental risk factors (causes)

Symptoms
GINA 2002

Asthma



Weller and Spencer, Nat Rev Immunol 2017

The eosinophil

“the good, the bad, and the ugly”



ASTHMA PHENOTYPES IDENTIFIED USING CLUSTER ANALYSIS
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Haldar , AJRCCM 2008; 

Pavord, Lancet RM 2013



Blood eosinophil count and prospective annual asthma disease burden: 
a UK cohort study

Price et al, Lancet RM 2015





Sputum cellular phenotypes in 
severe asthma (N=60) 

60%

22%12%

Success rate = 72% (60/83)

Neutrophilic : > 76%

Eosinophilic: > 3%

Schleich et al., Respir Med 2014
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“at enrollment, 211 (21%) SA patients were taking maintenance OCS 

(median dose: 8 [IQR: 5–10]) mg prednisone equivalent). BEC was high 

(> 400/mm3) in 44% of the OCS treated population

risk factors for chronic use of OCS in SA were late-onset asthma 

(i.e. age of onset > 40 yr), frequent exacerbations 

(i.e. ≥2 exacerbations in the previous year) and non-atopic asthma”



ERNSTIG ASTMA EN BIOLOGICALS

1. Moeilijk te controleren astma of ernstig astma ?

2. Onderliggend  ziektemechanisme ?

3. Therapeutische mogelijkheden ?

4. Huidige richtlijnen (GINA severe asthma) ?
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Wenzel, Nat Med 2012; Carr et al., AJRCCM 2018



Asthma is a heterogenous disease

Type 2 inflammation non-type 2

Adapted from Wenzel S. , Nat. Med, 18; 5, 2012



CLINICAL PROFILE OF ADULT-ONSET EOSINOPHILIC ASTHMA

25de Groot et al., ERJ Open Res 2016
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Pathways leading to eosinophilic airway inflammation

Pavord et al., Lancet 2018 (adapted from Brusselle et al., Nat Med 2013)



Targeted therapies in severe asthma

Brusselle G. et al, Annals of ATS 2014.

_________             __________           __________          
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Busse et al., Eur Respir J, 2021



ADD ON BIOLOGICALS IN SEVERE ASTHMA

➔ anti-IgE (omalizumab) 

➔ anti-IL5 (mepolizumab, reslizumab, benralizumab) 

➔ anti IL4/13 (dupilumab) 



Omalizumab

IgE

HUMANIZED MONOCLONAL
ANTI-IGE ANTIBODY: OMALIZUMAB

C3

region

Xolair°



•Large imbalances in 

asthma exacerbation 

rate during both the year 

prior to start of study 

and the run-in 

•Previous exacerbations 

are the single most 

important predictive 

factor of future events

OMALIZUMAB SIGNIFICANTLY REDUCES
SEVERE EXACERBATIONS AND EMERGENCY VISITS

0.48

0.24

Omalizumab

(n=209)
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(n=210)
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p=0.002
•Large imbalances in 

asthma exacerbation 

rate during both the year 

prior to start of drug and 

the run-in 

•Previous exacerbations 

are the single most 

important predictive 

factor of future events
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Omalizumab
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Placebo

(n=210)
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p=0.038

Severe exacerbation rate Total emergency visit rate

Humbert M, et al. Allergy 2005



EXPLORING THE EFFECTS OF OMALIZUMAB IN ALLERGIC ASTHMA
- AN ANALYSIS OF BIOMARKERS IN THE EXTRA STUDY

32Hanania, AJRCCM 2015
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Gevaert et al., J Allergy Clin Immunol 2020



IL-5/IL-5R TARGETED THERAPEUTIC APPROACHES FOR
EOSINOPHIL-ASSOCIATED DISEASES
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Molfino, Clin Exp Allergy, 2012

Nucala°

Fasenra°
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MEPOLIZUMAB IN SEVERE EOSINOPHILIC ASTHMA: 
BLOOD AND SPUTUM EOSINOPHILIA

Pavord I. et al, Lancet 2012 (DREAM study).



ANTI-IL5 MEPOLIZUMAB REDUCES EXACERBATION RATE
IN SEVERE EOSINOPHILIC ASTHMA

36Ortega et al., NEJM 2014



DETERMINANTS OF RESPONSE TO ANTI-IL5

̶ Eosinophils

̶ Exacerbations

̶ Age of onset



ADD ON BIOLOGICALS IN SEVERE ASTHMA

➔ anti-IgE (omalizumab) 

➔ anti-IL5 (mepolizumab, reslizumab, benralizumab) 

➔ anti IL4/13 (dupilumab) 
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NEJM, 21 may 2018

Dupixent °



Efficacy and Safety of Dupilumab

in Glucocorticoid-Dependent Severe Asthma

Rabe et al., NEJM, online 21 may 2018
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Castro et al., NEJM 2018



ERNSTIG ASTMA EN BIOLOGICALS

1. Moeilijk te controleren astma of ernstig astma ?

2. Onderliggend  ziektemechanisme ?

3. Therapeutische mogelijkheden ?

4. Huidige richtlijnen (GINA, severe asthma) ?
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44www.ginasthma.org
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TRIPLE THERAPY
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© Global Initiative for Asthma, www.ginasthma.org



Ernstig astma en biologicals

Astma is een heterogene aandoening

Astma: moeilijk te behandelen vs ernstig, refractair astma

Fenotypering is heel belangrijk in de keuze van de behandeling

Voorbeeld van precisiegeneeskunde en gepersonaliseerde geneeskunde

- type 2 inflammatie (eo, IgE, FeNO)

- targeted therapie (cfr biologicals)

Belang van adherentie en inhaler techniek 

Nieuwe behandelingen hebben “therapie-resistente” patiënten in  

responderende patiënten veranderd, en verlost van orale steroïden
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