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ABSTRACT
Introduction: Previous studies of anti-IL-5/IL-5(R) therapies in severe asthma found that 
response was mainly predicted by indicators of good baseline disease control. However, 
long-term response predictors remain unclear.
Methods: Responders to anti-IL-5/IL-5(R) therapy in the well-characterised, real-life, 
international German Asthma Net (GAN) registry were analysed using regression ana
lyses. Response was defined by ≥50% reduction in exacerbations or corticosteroid dose, 
super-response by a complete stop of both, and remission additionally by controlled 
asthma (ACT score≥20).
Results: Seventy-seven percent of 347 patients (55% female, 56.6±12.3 years, follow-up 
20.3±13 months) were responders and showed improved exacerbation rates, asthma 
control, and corticosteroid treatment reduction. Response was independently predicted 
by inhaled corticosteroid dose (odds ratio [OR] 1.5; p = 0.014), exacerbation rate (OR 1.2; 
p = 0.009), and treatment duration (OR 1.05, p = 0.023). Univariately, blood eosinophil 
counts notably predicted response (OR 12.4; p = 0.004). Super-response was inversely 
associated with corticosteroid dependence and depression. Remission was associated 
with the absence of systemic corticosteroids, better asthma control, and FEV1 in litre.
Conclusions: These results underscore that long-term anti-IL-5/IL-5(R) therapy reduces 
exacerbation and corticosteroid burden, especially in patients with severe disease and 
high type 2 inflammatory burden. Contrastingly, low baseline corticosteroid use and 
markers of good asthma control predicted remission and super-responder status.
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Introduction

The beneficial effects of treatments targeting interleukin 5 (IL-5) and the IL-5 receptor IL-5(R), including 
mepolizumab, reslizumab and benralizumab,1–4 detected in clinical trials were not uniform.5,6 In randomised 
controlled studies (RCTs), treatment response was defined as exacerbation rate reduction and was primarily 
characterised by high baseline blood eosinophil counts in a priori 3,7 and post hoc 8,9 as well as cluster 
analyses.10 Subsequent real-life studies suggested that markers of better disease control, such as higher 
asthma control11,12 and lower systemic corticosteroid doses,11,13,14 characterised response to anti-IL-5/IL-5(R) 
therapy. However, while blood eosinophil counts are used for treatment indication, they sometimes did not 
predict response in real-life studies.11–13 Other studies could not detect any predictors.15,16

CONTACT Marco Idzko marco.idzko@meduniwien.ac.at
On behalf of the German Asthma Net (GAN) study group.

Supplemental data for this article can be accessed online at https://doi.org/10.1080/25310429.2025.2460868

PULMONOLOGY                                             
2025, VOL. 31, NO. 1, 2460868 
https://doi.org/10.1080/25310429.2025.2460868

© 2025 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.  
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (http://creativecommons.org/licenses/by-nc/4. 
0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this 
article has been published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

http://orcid.org/0000-0003-3591-9490
http://orcid.org/0009-0000-4418-0734
http://orcid.org/0000-0003-2914-8773
http://orcid.org/0000-0003-2377-5936
https://doi.org/10.1080/25310429.2025.2460868
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/25310429.2025.2460868&domain=pdf&date_stamp=2025-02-13


Targeted therapy resulting in the cessation of systemic corticosteroids and zero exacerbations was the 
most common definition of a super-responder and was associated with even more varied baseline markers, 
including signs of higher type 2 inflammation, more frequent exacerbations, lower systemic corticosteroid 
doses or better disease control than patients without super-response.11–15,17,18

An important challenge in analysing the response to targeted therapy is the variability in defining (super-) 
response and remission. Response criteria frequently diverge from established frameworks of therapy 
success and clinical remission, which are still under debate.6,19 The essential defining factors primarily 
propagated by RCTs and most previous real-life studies are the reduction of exacerbation rates and systemic 
corticosteroid doses by half. However, efforts have been undertaken to refine this minimal definition to 
include the relevant asthma control and lung function values, such as in the Biologics Asthma Response 
Score (BARS).6,20

The follow-up periods of most real-life studies assessing the efficacy of anti-IL-5 and -IL-5(R) therapies 
range from 6 to 12 months.11–14 There is a need for longer-term real-life data to better understand the long- 
term treatment response. This study aimed to elucidate baseline markers of response and characterise 
different responder groups to anti-IL-5/IL-5(R) therapy in the large, well-characterised cohort of patients with 
severe asthma of the German Asthma Net (GAN), a real-life, multi-centre registry of patients who were 
treated in routine clinical practice.

Methods

The German Asthma Net (GAN), an international severe asthma registry, recruited patients with severe 
asthma who met the criteria set by the European Respiratory Society/American Thoracic Society (ERS/ATS)21 

from centres included in the GAN study group (https://germanasthmanet.de/en/centers/).22,23 The study was 
conducted in accordance with the Declaration of Helsinki and approved by the ethics committees of the 
respective countries (EK Nr. 1317/2022). All adult participants or their respective guardians provided written 
informed consent. Raw data from the register have not been published; but GAN studies in patients with 
targeted treatments have been performed previously.6,24,25

This study was a longitudinal analysis of the GAN registry data based on baseline and follow-up data from 
the registry. It included all eligible patients with anti-IL-5/IL-5(R) therapy (mepolizumab, benralizumab or 
reslizumab), excluding those with missing data regarding (1) the current follow-up date, (2) any targeted 
therapy or (3) baseline systemic corticosteroid therapy dose. Patients who had used a different biologic 
treatment before anti-IL-5/IL-5(R) therapy at registry appointments before baseline were not excluded.

The following definitions express the reduction of the defined parameter under long-term anti-IL-5/IL-5(R) 
therapy at the last measured value as the difference from baseline: The study defined responders as patients 
who achieved a reduction of at least 50% in exacerbations per year or systemic corticosteroid dose in mg, 
while non-responders were those with a reduction of less than 50% in exacerbations or systemic corticos
teroid dose, or a stable or increased number in both values.11,13,17,26 Patients with no maintenance 
corticosteroid therapy but high or very high inhaled corticosteroid (ICS) therapy, poor asthma control and 
missing exacerbation data at baseline or follow-up could not be considered in either group and thus were 
excluded from the primary analysis (Figure 1). Super-responders were defined as patients with no exacer
bations and no active systemic corticosteroid therapy at the last measurement.11,17,18 Patients under 
remission were defined as having zero exacerbations, no active oral corticosteroid therapy and controlled 
asthma (Asthma Control Test (ACT) score ≥ 20).6 By definition, some patients can be in one, or more, of the 
groups responder, super-responder or remission. Systemic (oral) corticosteroids (OCS) were described as 
therapy with a maintenance prednisolone equivalent dose in mg.22,23,27 ICS doses were classified according 
to the ERS/ATS guidelines.21,27 Exacerbations were defined as events requiring systemic corticosteroids for at 
least 3 days, doubling of the current OCS dose or hospitalisation, and exacerbations were frequent if 
occurring twice or more per year.21,28 Severe exacerbations were defined by hospital admission and near- 
lethal exacerbations by the necessity of intubation or intensive care treatment.27,28 Controlled asthma was 
defined as an Asthma Control Questionnaire-5 (ACQ-5) score < 1.5, or ACT score ≥ 20, and good asthma 
quality of life by a score of ≥5.4 in the mini Asthma Quality of Life Questionnaire (mAQLQ).29–32 

Measurements assessed were demographic data (age, height, weight, BMI, age at diagnosis),22,33 comorbid
ities (chronic rhinosinusitis and nasal polyps, chronic obstructive pulmonary disease, gastroesophageal 
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reflux, bronchiectasis, depression), smoking history, exacerbation severity and exacerbation rates in the 
preceding year,34 ACQ and ACT scores (at baseline, ACT was measured in 325 patients, ACT in 297; 288 
patients filled out both), dynamic and static lung function values,35 partial pressure of oxygen and carbon 
dioxide, fraction of exhaled nitric oxide (FeNO),36 blood neutrophil and eosinophil counts and comprehen
sive inhaled and systemic treatment.6,27 Baseline and last-follow-up were considered for responder assess
ment, and the timeframe assessed at the last available follow-up was the last year preceding the follow-up 
(control questionnaires: respective timeframes), which could be ≤6 years apart from the baseline 
appointment.

Clinically relevant variables to assess for response prediction were chosen as follows: (1) current inhaled 
and systemic treatments, (2) immediate parameters of disease burden including disease control question
naires and exacerbation rates, (3) instrumental variables that are easily measurable including spirometry 
values and blood tests and (4) treatable traits. Measurements obtained from, e.g.,, body plethysmography 
and diffusion analyses, as well as clinically unchangeable values such as age or previous smoke exposure 
were not assessed in the multiple regression.

Statistics

Statistical analysis was performed using R 3.5.1 and Excel 2013, and graphs were made with GraphPad 9.0. 
Descriptive statistics and baseline group comparisons with univariate logistic regression analyses were 
performed. Univariate and multiple regression analyses were performed on clinically relevant variables: 
The parameters assessed in the univariate regression analysis with a univariate p-value smaller than 0.05 and 
with less than 10% missing values were considered in multiple logistic regression analyses for the binary 
endpoints of each response status. Odds ratios, corresponding 95% confidence intervals and p-values were 
calculated.

Due to the exploratory nature of the study, no adjustment for multiple testing was performed aside from if 
noted; therefore, p-values should be interpreted descriptively. This report follows the Strengthening the 

Figure 1. Diagram of included patient groups. More than half of the patients with anti-IL-5/IL-5(R) treatment with severe 
asthma in the registry were receiving an ongoing treatment, and were excluded from the current study. The current study in 
total includes 347 patients. Some patients are included in more than one responder, super-responder or remission group by 
definition. Abbreviations: IL-5, interleukin 5; IL-5(R), interleukin 5 receptor; OCS, oral corticosteroids.
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Reporting of Observational studies in Epidemiology (STROBE) guidelines.37 This was a register study retro
spectively analysing all patients within the GAN registry that had been treated with anti-IL-5/IL-5(R) therapy. 
For this reason, a power calculation was not performed.

Results

All patients with baseline measurements before anti-IL-5/IL-5(R) therapy and a follow-up of at least 1 year 
and at most 6 years were evaluated and received anti-IL-5/IL-5(R) therapy for (mean ± SD) 20.3 ± 13.0 months 
(Figure 1). Included patients (mean age 56.6 ± 12.3 years, 55% female) had 4.3 ± 4.7 exacerbations/year and 
a rate of 45.8% maintenance OCS (Table 1). Ninety percent of the cohort remained on the same anti-IL-5/IL-5 
(R) therapy for the duration of the study; and 33 patients (10%) switched between anti-IL-5/IL-5(R) biologics, 
with a mean prior treatment duration of 8.9 ± 10.0 months (Table S1). There was no significant effect on 
response status compared to patients remaining on a single treatment (Fisher’s exact test, p = 0.19). Only five 
patients were recorded to have used a targeted treatment before starting anti-IL-5/IL-5(R) therapy. All used 
Omalizumab and had stopped it 8–12 months previously.

Seventy-seven percent of patients were responders to therapy (n = 266), with treatment effects and 
biomarker courses shown in Figure 2. Responders had a higher disease burden before treatment start 
than non-responders, which was markedly reduced over time. Maintenance OCS use, asthma control and 
forced expiratory volume in 1 s (FEV1) improved at the first follow-up and showed a sustained improvement 
over the subsequent follow-ups (Figure 2).

The rate of maintenance corticosteroid use increased in non-responders over time over the 4 years 
(change from baseline: +7.9% to +14.5%), whereas corticosteroid dependence rates were reduced in all 
responder groups (all −22.1% to −31.5%, Table S2), similar to the rate of participants requiring a very high 
dose of inhaled corticosteroid therapy (Figure 3, Table S2).

FeNO values decreased in super-responders and patients with remission, whereas blood eosinophil 
counts showed a strong reduction in all responder groups, including non-responders. Neither residual 
volume/total lung capacity (RV/TLC) nor forced vital capacity (FVC) in % predicted showed relevant changes 
over time in responders or non-responders (Figure S1).

In univariate analyses, response to anti-IL-5/IL-5(R) therapy was predicted by significantly higher baseline 
blood eosinophil counts (p = 0.004), inhaled corticosteroid doses (p = 0.042), exacerbation rates (p = 0.012) 
and lower BMI (0.036) than in other response groups. The odds of responding well to anti-IL-5/IL-5(R) therapy 
increased by 12.4 times (95% CI: 2.7; 82.9) for every increase of blood eosinophils by 1000 cells/µL, and for 
every exacerbation/year experienced, by 1.2 (95% CI: 1.1; 1.4) (Table 2a). Even though blood eosinophil count 
was highly significant in univariate analysis (OR: 12.4), it was not factored for the multiple regression because 
of missing values. In the resulting multiple regression analysis, responders were thus predicted by exacer
bation rate (OR 1.2; p = 0.009), inhaled corticosteroid dose (OR 1.5; p = 0.014), time on treatment (OR 1.05, p =  
0.023) and BMI (p = 0.066, Table 2a).

Super-response was independently inversely associated with the presence of depression and corticoster
oid dependence in multiple regression (Table 2b).

Remission status was independently significantly predicted by good asthma control as measured by ACT, 
the absence of maintenance OCS use and FEV1 in litres at baseline as detected in the multiple regression 
analysis (Table 2c).

Discussion

The current study showed that higher exacerbation rates and dependency on high ICS doses had indepen
dent positive predictive impacts on the success rate of anti-IL-5/IL-5(R) therapy, both markers of high disease 
burden. OCS dependency was additionally highly prevalent (50% in responders, 46% in non-responders). 
These results are in contrast to several previous real-life studies, which consistently observed that patients 
with better disease control were more likely to become responders, including better baseline lung function, 
shorter asthma duration or lower body weight in comparison to non-responders.11–14,38 An explanation of 
the discrepancy in whether baseline disease burden predicts response could be established by increased 
type 2 inflammation linking the high exacerbation and corticosteroid burden with the response status under 
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Figure 2. A-F: Longitudinal course of relevant disease control parameters in responders and non-responders. Total patient 
number (R/NR/SR/REM): baseline n = 266/44/183/124, App. 1: n = 255/42/176/119, App. 2: n = 126/15/91/66, App. 3: n =  
56/5/38/27, App. 4: n = 21/1/13/8. Abbreviations: ACQ, Asthma Control Questionnaire-5; ACT, Asthma Control Test; App., 
Appointment; BMI, body mass index; FEV1%, forced expiratory volume in 1 s; mAQLQ, mini Asthma Quality of Life 
Questionnaire score; NR, non-responder; OCS, oral corticosteroids; R, responder; REM, remission; SR, super-responder.
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Figure 3. A–F. Longitudinal course of categorical parameters in responders, non-responders and super-responders, showing 
a reduced rate of oral and inhaled corticosteroid use, a reduced rate of uncontrolled asthma as measured with ACQ and ACT score 
especially in responders, super-responders and patients with remission. Total patient number (R/NR/SR/REM): baseline n = 266/44/ 
183/124, App. 1: n = 255/42/176/119, App. 2: n = 126/15/91/66, App. 3: n = 56/5/38/27, App. 4: n = 21/1/13/8. Abbreviations: 
ACQ, Asthma Control Questionnaire-5; ACT, Asthma Control Test; FeNO, fraction of exhaled nitric oxide; mAQLQ, mini 
Asthma Quality of Life Questionnaire score; NR, non-responder; OCS, oral corticosteroids; R, responder; REM, remission; SR, 
super-responder.
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anti-IL-5/IL-5(R) therapy, as the current study could detect an OR of 12.4 in univariate analyses of blood 
eosinophilia. Type 2 inflammation, and especially eosinophilic type 2 inflammation, prominently causes 
exacerbations in patients with severe asthma.39,40 A high burden of type 2 inflammation with airway 
eosinophilia and mucus plugging often underlies frequent exacerbations.41–44 This is underscored by studies 
showing that anti-IL-5/IL-5(R) response was predicted by type 2 inflammation characteristics such as higher 

Table 2. Baseline parameters predicting response status in univariate and multiple logistic regression analyses, showing 
associated baseline variables for a) responders, b) super-responders and c) patients with remission. Only variables with an 
association with p < 0.10 are shown in the univariate (categoric and linear) regression tables. Variables are included as, and 
sorted by, treatable traits, asthma control parameters, laboratory and lung function results and treatment.

Responder - associated variables p-value OR OR 95% CI

BMI, kg/m² 0.036 0.94 0.89 1.00
Exacerbations/year 0.012 1.19 1.05 1.39
Blood eosinophils, in 1000 cells/µL 0.004 12.43 2.69 82.85
ICS therapy dose class 0.042 1.34 1.00 1.77
Beclomethasone equivalent <1000μg/day 0.057 0.49 0.24 1.05
Beclomethasone equivalent ≥2000μg/day 0.066 2.33 1.01 6.35
Treatment duration, months 0.051 1.03 1.00 1.07
Targeted treatment switch 0.099 5.47 1.12 98.61
Responder - independent associated variables detected by multiple regression analysis:
Exacerbations/year 0.009 1.19 1.05 1.36
ICS dose 0.014 1.49 1.08 2.04
Treatment duration, months 0.023 1.05 1.01 1.09
BMI, kg/m² 0.066 0.95 0.89 1.00
Super-response – associated variables
Depression 0.013 0.47 0.25 0.85
Any maintenance OCS use <0.001 0.25 0.16 0.40
Maintenance OCS, mg <0.001 0.95 0.93 0.98
Exacerbations/year 0.036 0.95 0.90 0.99
ACQ-5 score 0.023 0.83 0.70 0.97
ACT score 0.003 1.07 1.02 1.12
mAQLQ score 0.007 1.31 1.08 1.60
Blood neutrophils, in 1000 cells/µL 0.002 0.82 0.72 0.93
FEV1, % of predicted 0.004 1.02 1.00 1.03
FVC, % of predicted 0.010 1.02 1.00 1.03
FEV1, in liters 0.005 1.50 1.14 2.00
FEV1/FVC, % 0.080 1.01 1.00 1.03
Super-response – independent variables detected by multiple regression analysis:
Maintenance OCS use <0.001 0.27 0.16 0.46
Depression 0.030 0.47 0.24 0.93
FEV1, in liters 0.09 1.56 0.93 2.64
Treatment duration, months 0.12 1.02 1.00 1.04
ACT score 0.13 1.04 0.99 1.10
Exacerbations/year 0.6 0.99 0.93 1.04
FEV1, in % of predicted 0.9 1.00 0.98 1.02
Remission – associated variables
Depression 0.027 0.46 0.22 0.89
BMI, kg/m² 0.048 0.96 0.92 1.00
Any maintenance OCS use <0.001 0.43 0.27 0.68
Maintenance OCS, mg 0.009 0.96 0.93 0.99
ACQ-5 score 0.001 0.75 0.62 0.89
ACT score <0.001 1.11 1.06 1.17
mAQLQ score <0.001 1.52 1.23 1.89
Blood eosinophils, in 1000 cells/µL 0.022 1.82 1.12 3.12
Blood neutrophils, in 1000 cells/µL 0.023 0.86 0.76 0.98
FEV1, in liters 0.002 1.55 1.17 2.07
FEV1, in % of predicted 0.09 1.01 1.00 1.02
FVC, in % of predicted 0.08 1.01 1.00 1.02
Remission - independent variables detected by multiple regression analysis:
ACT score 0.002 1.08 1.03 1.14
Maintenance OCS use 0.004 0.48 0.29 0.79
FEV1, in liters 0.018 1.48 1.07 2.04
Depression 0.08 0.52 0.25 1.09
Treatment duration, months 0.3 1.01 0.99 1.03
BMI, kg/m² 0.4 0.98 0.93 1.03

Abbreviations: ACQ, Asthma Control Questionnaire-5; ACT, Asthma Control Test; BMI, body mass index; CI, confidence interval CRSwNP, chronic 
rhinosinusitis with nasal polyps; DLCO, diffusing capacity for carbon monoxide FEV1%, forced expiratory volume in 1 s; FeNO, fraction of exhaled 
nitric oxide; FVC, forced vital capacity; ICS, inhaled corticosteroids; IgE, immunoglobulin E; mAQLQ, mini Asthma Quality of Life Questionnaire 
score; OCS, oral corticosteroids; OR, odds ratio; pCO2, partial pressure of carbon dioxide; pO2, partial pressure of oxygen; RV, residual volume; TLC, 
total lung capacity.
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baseline FeNO values, chronic rhinosinusitis with nasal polyps,14,17,40,45 or sputum eosinophilia in a large 
recent study.44 Whereas blood eosinophilia as a response predictor was detected by another large registry 
study,14,46 prescription bias and inclusion effects often affected real-life and RCT studies which already 
showed high to very high mean blood eosinophil counts in the total population with cohorts consisting 
mostly of patients with severe eosinophilic asthma, which could not detect a clear association with response 
prediction.3,11–13,15,16,47 Higher total IgE levels in our study were not associated with responder status, 
corroborated by post hoc studies of large RCTs8,9 and real-life studies.12,13,48

Other real-life studies not showing an association of higher disease and therapy burden with treatment 
response did not use common definitions of response such as one according to the framework for asthma 
remission, the Delphi criteria, or parameters such as BARS or FEOS scores,6,19,49–52 instead focusing on 
a multifactorial and strict definition15,53 or biomarker-focused16 definition. Defining response through 
therapy non-discontinuation, FEV1 improvement or eosinophil and FeNO depletion precludes any 
comparison.

Lastly, response status was also associated with longer time on treatment, and it seems evident that 
responders would continue treatment significantly longer than non-responders. However, there was no 
significant relation between treatment duration and super-response or remission status.

Consequently, an important conclusion to be drawn from the current study is that patients displaying 
high rates of underlying type 2 inflammation, as indicated by frequent exacerbations and the need for high- 
dose corticosteroid treatments, demonstrate marked responsiveness to anti-IL-5/IL-5(R) therapy. Therefore, 
not only patients with a lower disease burden, being less overweight, and with better asthma control and 
lung function values, as well as higher type 2 inflammation potentially benefit from anti-IL-5/IL-5(R) therapy.

Predictors of super-response in previous studies were highly varied but often included markers of good 
disease control. It was shown that patients who were not OCS dependent, had infrequent exacerbations, or 
already showed good asthma control at baseline were more likely to achieve a super-response under anti-IL 
-5/IL-5(R) therapy.11–13,17 The baseline predictors for super-response in our study similarly indicate better 
disease control than other response groups, including the absence of depression and OCS dependency. For 
remission status, our results were corroborated by other studies also detecting high asthma control as 
a predictor.6,54 Higher FEV1 in % predicted is known to be associated with remission, indirectly connected to 
our result showing FEV1 in litres likewise positively associated.54,55

In patients with super-response or remission, FeNO values decreased long-term. In combination with 
relevant improvements in asthma control (ACT +5.6 and ACQ −1.4 points at year 2), quality of life (mAQLQ 
+1.1), exacerbation frequency (−4.1/year) and increases in FEV1% (+10% predicted). The FeNO decrease may 
reflect a decrease of airway type 2 inflammation linked to the improvement under treatment.45,56 

Argumentatively, this could be an effect of a smaller patient rate at later follow-ups; however, the responder 
group with no defined improvement in asthma control in comparison did not experience a relevantly 
reduced FeNO value. Further studies could elucidate possible FeNO changes under anti-IL-5/IL-5(R) 
therapy.57

The classic response definition11–13,17,18 does not consider asthma control or FEV1, which are clinically 
relevant45,58 and committed within the BARS or the asthma remission criteria, which encompass no exacer
bations, no OCS dependence, ACQ-6 score <1.5 or ≤0.75 and FEV1 increase ≥100 mL.19,59 Standardising 
responder criteria are crucial for meaningful comparison of studies and reducing variability in results. 
Efforts have been made to establish standardised (super-) response criteria with the addition of measures 
of everyday asthma control and underlying functional improvements to provide a more comprehensive 
picture of response and clinical remission whilst remaining simple and available for all targeted treatments.19 

An easy tool proposed was the BARS and other tools such as FEOS, which include asthma control and lung 
function parameters for the definition of remission under therapy.6,19,20,51 Ultimately, current points of 
debate are the thresholds in the additional variables.

Responders in the current study showed improved asthma control and lung function outcomes under 
therapy, with mean ACT and ACQ values of responders close to the thresholds of controlled disease.24 This 
high asthma control rate in treatment responders connects the classic, minimal responder definition to the 
newer definitions which additionally include ACT or FEV1 by possible overlaps within the differently defined 
responder cohorts.6,19 Future studies could establish streamlined variables, especially in regard to additional 
lung function variables and clear thresholds.60
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The GAN severe asthma registry has notable strengths, including its focus on patients with severe 
asthma, its large cohort, and comprehensive clinical evaluations performed during patient selection, 
which yielded a representative and well-characterised real-life study population. One relevant limita
tion of this specific study is that the non-responder analysis detected a small number of non- 
responders, especially participants with longer treatment times, with no non-responders using anti-IL 
-5/IL-5(R) therapy longer than 4 years. However, this limitation might be difficult to circumvent in 
future studies. Another limitation of this study is the rolling inclusion of participants, which leads to 
the last follow-up of patients ranging from the first to the sixth follow-up. As these participants are 
not ‘lost-to-follow-up’ and only included later, baseline and last-follow-up were considered for 
responder assessment.

Conclusion

The current study provides important insights into the predictors of response to anti-IL-5/IL-5(R) 
therapy in severe asthma patients. In univariate analyses, higher blood eosinophil count showed 
significant predictive power, whereas in the multivariate analysis, a higher exacerbation rate, inten
sified inhaled corticosteroid use and longer treatment duration were identified as significant pre
dicting factors, therefore patients with a higher disease burden would particularly benefit from anti- 
IL-5/IL-5(R) therapy. In contrast, remission and super-responder status were predicted by low base
line corticosteroid use and markers of good asthma control. It is not surprising that patients with 
a particularly severe disease benefit most from targeted treatments, whereas the strict remission 
criteria are primarily met by patients with severe asthma of a lower severity.
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