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Severe asthma is defined as asthma that remains 
uncontrolled despite optimized treatment with high-
dose ICS-LABA, or that requires high-dose ICS-LABA to 
prevent it from becoming uncontrolled. 

Asher MI, García-Marcos L, Pearce NE, Strachan DP. Trends in worldwide asthma prevalence. Eur Respir J. 2020;56(6):2002094. 

Severe asthma is a significant global health issue that affects 
approximately 5% of children and 7% of adolescents with 
asthma. 

Background



Miadich SA, et al.. J Pediatr Psychol. 2015 

Impact on Quality of Life

• 192 patients, aged 5-12 y

•  An increase in asthma severity is 
significantly correlated with a worsening 
quality of life, especially in older children (8-
12 years)

Respiratory Medicine, 2019

Scientific Reports ,2020

Pediatric Pulmonology. 2021 



Economic burden

Pamuk G, et al. J Asthma. 2021 .

SA= Severe Asthma
NSA= Non severe asthma

Global costs (mean ± SD;) 
of asthma over six month 
according to  asthma 
severity 



Heffler E, et al. J Allergy Clin Immunol Pract. 2018

Risk of Adverse Events Related to Prolonged Therapy 
with High Doses of Inhaled Corticosteroids



Risks of Adverse Events Associated with Systemic 
Steroid Therapy

Harding T, et al. Aust J Gen Pract. 2021



BIOLOGIC DRUGS 

Brusselle GG, et al . N Engl J Med. 2022



Efficacy
• Decrease the annualized exacerbation rate
• Improve Quality of Life
• Reduce the use of ICS/OCS 
• Reduce rescue medication.
Safety
• The majority of adverse effects are mild to moderate 
• Serious side effects are rare.



Significant heterogeneity of outcome measures

Akinbami LJ, et al. Asthma outcomes: 
healthcare utilization and costs. J Allergy Clin 
Immunol 2012

Cloutier MM, et al. Asthma outcomes: 
composite scores of asthma control. J 
Allergy Clin Immunol 2012

Krishnan JA,et al. Asthma outcomes: 
symptoms. J Allergy Clin Immunol 2012 

Szefler SJ, et al. Asthma outcomes: biomarkers. 
J Allergy Clin Immunol 2012 Tepper RS, et al. Asthma outcomes: pulmonary 

physiology. J Allergy Clin Immunol 2012 

Wilson SR, Rand CS, Cabana MD, et al. Asthma 
outcomes: quality of life. J Allergy Clin Immunol 
2012 

Tejwani V, et al. A multistakeholder Delphi 
consensus core outcome set for clinical 
trials in moderate-to-severe asthma 
(coreASTHMA). Ann Allergy Asthma 
Immunol 2021

Gliklich RE, Castro M, Leavy MB, et al. Harmonized 
outcome measures for use in asthma patient registries 
and clinical practice. J Allergy Clin Immunol 2019

No agreement on what is the most appropriate Core 
Outcome Measures (COM)* set for trials with 

biological therapies in severe asthma

*Prinsen CA, et al. How to select outcome measurement instruments for outcomes included in a "Core Outcome Set" - a practical guideline. Trials. 2016



Patients

Adult and 
pediatric 
clinicians

Health 
regulators

Pharmaceutical 
representatives

 To enhance the consistency and 
comparability of clinical trial results, 
thus improving the synthesis of data 
and supporting better policy decisions 
and clinical practices for treating 
severe asthma.

 To enhance patient care.

2023



The paediatric Core Outcome Measures set for severe 
asthma clinical trials. Forced expiratory volume in 1 s 
should be reported as z-scores using the Global Lung 
Function Initiative predictive equations, annual 
severe exacerbations as per the European Respiratory 
Society/American Thoracic Society definition and 
maintenance oral corticosteroid (mOCS) use defined 
as daily or alternate day use (median (25th, 75th 
centiles) dose and proportion on mOCS should be 
reported). The Childhood Asthma Control Test should 
be used for children 4–11 years old and the Asthma 
Control Test should be used for children 12–18 years 
old. 

Khaleva E et al., Eur Respir J. 2023

COMSA parameters



Prospective, real-life study

To evaluate efficacy and safety of biologic drugs in the treatment of severe 
asthma, evaluating the applicability of COMSA.

INCLUSION CRITERIA
• Children and adolescents, aged 6-18 

years
• Diagnosis of severe uncontrolled or 

partially controlled asthma, according to 
GINA consensus

• Candidates for treatment with 
omalizumab or dupilumab.

EXCLUSION CRITERIA

• History of known allergy or previous reaction 
to biologic drugs

• Patients who had used other biological drug, 
β-blockers, angiotensin-converting enzyme 
(ACE) inhibitors, angiotensin-receptor blockers 
(ARB), calcium channel blockers or systemic 
steroids for indications other than asthma for 
more than 3 weeks in the past 6 months

• Patients with cystic fibrosis, ciliary dyskinesia, 
immunodeficiencies



Timeline

Baseline (T0)

 PAQLQ
 ACT/cACT
 Maintenance 

OCS use 
 Severe 

exacerbations
 preBD-FEV1

Omalizumab/
Dupilumab

 PAQLQ
 ACT/cACT
 Maintenance 

OCS use 
 Severe 

exacerbations
 preBD-FEV1 

 PAQLQ
 ACT/cACT
 Maintenance 

OCS use 
 Severe 

exacerbations
 preBD-FEV1 

6 months (T1) 12 months (T2)



Results 
Clinical features Results
Patients enrolled, no. (%) 17 (100)
Female, no. (%) 9 (53)
White race, no. (%) 16 (94.2)
Body mass index (kg/m2), median (IQR) 21.4 (4.5)
History of bronchiolitis, no. (%) 8 (47)
Allergic comorbidities 
Atopic dermatitis,no. (%)
Allergic rhinitis, no. (%) 
Food allergy, no. (%)
>2 comorbidites, no. (%)

5 (29.5)
15 (88.2)
1 (5.8)
6 (35.2)

Other comorbidities 
Obesity, n.o (%) 
Adenoid hypertrophy, no. (%)
Hashimoto's Thyroiditis, no. (%)
Constipation, no. (%)
Type 1 Diabetes, no. (%)

3 (17.6)
2 (11.7)
1 (5.8)
1 (5.8)
1 (5.8)

Patients with uncontrolled asthma according to GINA, no. (%) 8 (47)
Patients with partially controlled asthma according to GINA, no. (%) 9 (53)
Age at severe asthma diagnosis (years),mean (SD) 8.5 (1.3)
Age at biological therapy beginning, mean (SD) 10.5 (3.5)
Type of biologic drug
Omalizumab,no. (%)
Dupilumab,no. (%)

14 (82.3)
3 (17.7)



Results Efficacy

COMSA 
parameters T0 T1 T2

p-value (T0 
vs T1; T0 vs 

T2)
PAQLQ, median 
(IQR) 69 (52;75) 103 (98;110) 130 

(110;140)
<0.001*; 
<0.001*

ACT/cACT, 
median (IQR) 10 (8;12) 15 (13;19) 22 (19;23) <0.001*; 

<0.001*
Severe 
exacerbations, 
median (IQR)

3.5 (2;4) 0.3 (0.1;0.7) 0.1(0;0.3) <0.001*; 
<0.001*

FEV1 (z-score), 
median (IQR)

-0.3 
(1.4;2.2)

-0.1 
(0.66;1.73)

0.1 
(-0.5;1.4)

0.575;
0.623

*p-value <0.05

According to the European Respiratory Society (ERS) 
/American Thoracic Society (ATS)1, a severe 
exacerbation is defined as the need for systemic 
corticosteroids for at least 3 days and the need for 
hospitalization or emergency department visit

1Chung KF, European Respiratory Journal. 2014

T0 T1 T2
p-value 

(T0 vs T1; 
T0 vs T2)

Systemic 
steroids use, 
no (%)

15 (88.2) 6 (35.2) 2 (11.7) 0.004*; 
<0.001*

Hospitalizatio
ns, mean 
(range)

0.5 (0-3) 0 0 0.014*; 
0.014*

Emergengy 
department 
admitted, 
mean (range)

0.6 (0-3) 0 0 0.011*; 
0.011*



Results 

COMSA 
parameters T0 T1 T2

p-value 
(T0 vs T1; T0 

vs T2)
PAQLQ, median 
(IQR) 69 (52;75) 103 (98;110) 130 (110;140) <0.001*; 

<0.001*

ACT/cACT, 
median (IQR) 10 (8;12) 15 (13;19) 22 (19;23) <0.001*; 

<0.001*

Severe 
exacerbations, 
median (IQR) 3.5 (2;4) 0.3 (0.1;0.7) 0.1(0;0.3) <0.001*; 

<0.001*

FEV1 (z-score), 
median (IQR)

-0.3 
(1.4;2.2)

-0.1 
(0.66;1.73)

0.1 
(-0.5;1.4)

0.575;
0.623

*p-value <0.05

T0 T1 T2
Patients with 

FEV1 >90%, no. 
(%)

11
(64.7)

15 
(88.2)

15 
(88.2)

1,9

2

2,1

2,2

2,3

2,4

2,5

2,6

T0 T1 T2

Differences in FEV1 (L) between timepoints

Efficacy

+15.3%

+18.2%



 FEV1 is the most 
difficult parameter to 
improve. 

Hansen S et al., Chest, 2024

A total of 501 adults
• 75% Anti-IL-5/IL-5R
• 16%Anti-IL-4Ra
• 6%  Anti-IgE

 Limited sample size. 
 Allergic and non allergic comorbidities, heterogeneity in response to biologics
 Enrolled patients with severe asthma, with a mean age of 10.5 years, and a 

mean age at severe asthma diagnosis of 8.5 years, almost half of whom have 
uncontrolled asthma → chronic inflammation, airway remodeling.



COMSA 
parameters T0 T1 T2 p-value (T0 vs 

T1; T0 vs T2)

PAQLQ, median 
(IQR) 69 (52;75) 103 (98;110) 130 (110;140) <0.001*; 

<0.001*
ACT/cACT, 
median (IQR) 10 (8;12) 15 (13;19) 22 (19;23) <0.001*; 

<0.001*
Severe 
exacerbations, 
median (IQR)

3.5 (2;4) 0.3 (0.1;0.7) 0.1(0;0.3) <0.001*; 
<0.001*

FEV1 (z-score), 
median (IQR)

-0.3 
(1.4;2.2)

-0.1 
(0.66;1.73)

0.1 
(-0.5;1.4)

0.575;
0.623

Khaleva E et al., Eur Respir J. 2023



Low dose ICS whenever 
SABA taken, or daily LTRA, 
or add HDM SLIT

Medium dose ICS, or 
add LTRA, or add 
HDM SLIT

Add LAMA or LTRA or 
HDM SLIT, or switch to 
high dose ICS

Add azithromycin (adults) or 
LTRA. As last resort consider 
adding low dose OCS but 
consider side-effects

RELIEVER: As-needed short-acting beta2-agonist

STEP 1
Take ICS whenever 
SABA taken

STEP 2
Low dose 
maintenance ICS

STEP 3
Low dose 
maintenance 
ICS-LABA

STEP 4
Medium/high
dose maintenance 
ICS-LABA

STEP 5
Add-on LAMA
Refer for assessment
of phenotype. Consider 
high dose maintenance 
ICS-LABA, ± anti-IgE,
anti-IL5/5R, anti-IL4R, 
anti-TSLP

RELIEVER: As-needed low-dose ICS-formoterol

STEPS 1 – 2
As-needed low dose ICS-formoterol

STEP 3
Low dose 
maintenance 
ICS-formoterol

STEP 4
Medium dose 
maintenance 
ICS-formoterol

STEP 5
Add-on LAMA
Refer for assessment
of phenotype. Consider 
high dose maintenance 
ICS-formoterol,
± anti-IgE, anti-IL5/5R, 
anti-IL4R, anti-TSLP

Treatment of modifiable risk factors 
and comorbidities
Non-pharmacological strategies
Asthma medications (adjust down/up/between tracks) 
Education & skills training

Adults & adolescents 
12+ years
Personalized asthma management
Assess, Adjust, Review
for individual patient needs

Symptoms 
Exacerbations 
Side-effects 
Lung function
Patient satisfaction

Confirmation of diagnosis if necessary 
Symptom control & modifiable
risk factors (see Box 2-2B)
Comorbidities
Inhaler technique & adherence 
Patient preferences and goals

CONTROLLER and
PREFERRED RELIEVER
(Track 1). Using ICS-formoterol 
as reliever reduces the risk of 
exacerbations compared with 
using a SABA reliever

Other controller options for either 
track (limited indications, or less 
evidence for efficacy or safety)

CONTROLLER and
ALTERNATIVE RELIEVER
(Track 2). Before considering a 
regimen with SABA reliever, 
check if the patient is likely to be 
adherent with daily controller

See GINA
severe 
asthma guide

© Global Initiative for Asthma, www.ginasthma.orgGINA 2022, Box 3-5A

2022



Add-on anti-IL5 
or, as last resort, 
consider add-on
low dose OCS, but 
consider side-effects

*Very low dose: BUD-FORM 100/6 mcg
†Low dose: BUD-FORM 200/6 mcg (metered doses).

PREFERRED 
CONTROLLER
to prevent exacerbations 
and control symptoms

Other controller options 
(limited indications, or 
less evidence for efficacy 
or safety)

RELIEVER

STEP 1

Low dose ICS 
taken whenever 
SABA taken

Consider daily 
low dose ICS

Children 6-11 years
Personalized asthma management:
Assess, Adjust, Review

Asthma medication options: 
Adjust treatment up and down for 
individual child’s needs

STEP 2

Daily low dose inhaled corticosteroid (ICS)
(see table of ICS dose ranges for children)

Daily leukotriene receptor antagonist (LTRA), or 
low dose ICS taken whenever SABA taken

STEP 3

Low dose ICS-
LABA, OR medium 
dose ICS, OR
very low dose* 
ICS-formoterol 
maintenance and 
reliever (MART)

STEP 4

Medium dose 
ICS-LABA,
OR low dose†

ICS-formoterol 
maintenance
and reliever 
therapy (MART).
Refer for expert 
advice

STEP 5

Refer for 
phenotypic 
assessment
± higher dose 
ICS-LABA or
add-on therapy,
e.g. anti-IgE, 
anti-IL4R

Add tiotropium 
or add LTRA

Low dose 
ICS + LTRA

As-needed short-acting beta2-agonist (or ICS-formoterol reliever in MART in Steps 3 and 4)

Symptoms 
Exacerbations 
Side-effects 
Lung function
Child and parent 
satisfaction

Confirmation of diagnosis if necessary 
Symptom control & modifiable
risk factors (see Box 2-2B)
Comorbidities
Inhaler technique & adherence
Child and parent preferences and goals

Treatment of modifiable risk factors 
& comorbidities
Non-pharmacological strategies
Asthma medications (adjust down or up) 
Education & skills training

Box 3-5B     © Global Initiative for Asthma 2022, www.ginasthma.org

2022







COMSA 
parameters T0 T1 T2 p-value (T0 vs 

T1; T0 vs T2)

PAQLQ, median 
(IQR) 69 (52;75) 103 (98;110) 130 (110;140) <0.001*; 

<0.001*
ACT/cACT, 
median (IQR) 10 (8;12) 15 (13;19) 22 (19;23) <0.001*; 

<0.001*
Severe 
exacerbations, 
median (IQR)

3.5 (2;4) 0.3 (0.1;0.7) 0.1(0;0.3) <0.001*; 
<0.001*

FEV1 (z-score), 
median (IQR)

-0.3 
(1.4;2.2)

-0.1 
(0.66;1.73)

0.1 
(-0.5;1.4)

0.575;
0.623

None of our patients were treated with 
low-dose maintenance OCS before 

starting biologic therapy.

Khaleva E et al., Eur Respir J. 2023



Results 

15

15
8

Injection site 
reactions

27%

Headache
20%

Fatigue
20%

Excessive 
sweating

6%

Chest pain
7%

Drowsiness
13%

Nausea
7%

FREQUENCY OF ADVERSE EVENTS AT T1 

15

8

0

2

4

6

8

10

12

14

16

T1 T2

Total of adverse events
No severe 

adverse events

Injection site 
reactions

37%

Headache
12%

Fatigue
25%

Excessive 
sweating

13%

Chest pain
13%

FREQUENCY OF ADVERSE EVENTS AT T2



Strengths Limitations 

 One of the first studies to 
evaluate the applicability 
of COMSA

 Prospective, real-life

 The monocentric design 
ensures uniformity in 
patient management.

 Limited sample size.

 Inclusion of only two 
biologics.

 Heterogeneity in response 
to biologic therapy.



Conclusions 

The pediatric COMSA parameters represent a 
potentially valid tool for the standardization of clinical 
studies.

However, in our experience, some parameters should be updated to make them more 
applicable to real-world settings.

Safety data on biologics should be considered as important outcome measures.

Larger studies are required to validate the role of COMSA in evaluating the effectiveness 
of biological therapies for asthma.
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