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Purpose: The German Asthma Net (GAN) operates a Severe Asthma Registry that provides an overview of the clinical presentation 
and management of patients with severe asthma. Based upon data from the GAN registry, the MepoGAN study aimed to describe 
clinical profiles and treatment outcomes of patients who were treated with the anti-IL-5 monoclonal antibody mepolizumab 
(NucalaTM) in routine practice in Germany.
Patients and Methods: The MepoGAN study is a descriptive retrospective non-interventional cohort study. Mepolizumab patients 
enrolled in the GAN registry were evaluated with results being described in two different data sets: Cohort 1 (n=131) started on 
mepolizumab when the patients entered the registry. Results were reported after 4 months of therapy. Patients in Cohort 2 (n=220) 
were on treatment with mepolizumab at the time of enrollment and follow-up data were collected after a further year of treatment. 
Outcome measures included asthma control, lung function, disease symptoms, OCS use, and exacerbations.
Results: Patients enrolled in the registry who started on mepolizumab in Cohort 1 had a mean age of 55 years, were former smokers in 
51% of the cases, had a mean blood eosinophil count of 500 cells/μL, and frequently had maintenance OCS use (55%). In this real- 
world setting, mepolizumab therapy was associated with a clinically relevant reduction in blood eosinophils (−445.7 cells/μL), OCS 
use (−30%), and improvement in asthma control. Fifty-five percent (vs 10% at baseline) of the patients reported controlled or partially 
controlled asthma 4 months after starting therapy. In patients who were already treated with mepolizumab at registry enrollment 
(Cohort 2), asthma control and lung function remained stable after a further year of observation.
Conclusion: The GAN registry data confirm the effectiveness of mepolizumab in a real-world setting. Treatment benefits are 
maintained over time. While the asthma of patients treated in routine practice was more severe, the results observed with mepolizumab 
are broadly consistent with RCTs.
Keywords: severe asthma, registry, real-world, mepolizumab, patient profile, asthma control

Introduction
Patients with severe persistent asthma represent the highest unmet medical need among the asthmatic population.1,2 

Severe asthma, as defined by GINA, is asthma that is uncontrolled despite adherence with optimized high-dose ICS- 
LABA treatment and management of contributory factors, or that worsens when high-dose treatment is decreased.3 

A common phenotype, eosinophilic asthma, is associated with persistent eosinophilic inflammation, late onset of disease, 
impaired lung function, poor asthma control, recurrent exacerbations, and, in some patients, dependence on high-dose 
oral corticosteroids (OCS).4
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The development of monoclonal antibodies has transformed the management of severe asthma, allowing a more 
personalized treatment approach.5–7 During the past decade, several antibodies have been approved: anti-IgE (omalizu-
mab) against IgE-mediated asthma, anti-interleukin-5 (anti-IL5, mepolizumab, reslizumab) and anti-interleukin-5 recep-
tor α (anti-IL5R, benralizumab) for eosinophilic asthma, and recently anti-interleukin-4 receptor α (anti-IL4R, 
dupilumab) for asthmatics with elevated eosinophils and/or exhaled nitric oxide (FeNO) levels.8 Tezepelumab, an anti- 
TSLP antibody, is the latest biologic for severe asthma.

Mepolizumab was the first-in-class monoclonal antibody available to target IL-5, which is responsible for development, 
maturation, and survival of eosinophils.9 The fully humanized immunoglobulin (IgG) antibody is indicated as an add-on 
treatment for severe uncontrolled eosinophilic asthma in adults, adolescents and children aged 6 years and older, and has 
recently gained EU approval for use in three additional eosinophil-driven diseases (eosinophilic granulomatosis with 
polyangiitis [EGPA], hypereosinophilic syndrome [HES], and chronic rhinosinusitis with nasal polyps).9 For severe eosino-
philic asthma, a comprehensive clinical trial program consisting of four randomized, double-blind, parallel-group clinical 
studies of between 24 and 52 weeks duration evaluated the efficacy and safety of mepolizumab.10 The dose-ranging efficacy 
study DREAM11 and the exacerbation reduction study MENSA12 were accompanied by SIRIUS,13 an oral corticosteroid- 
sparing study, and MUSCA,14 a quality-of-life (QoL) study. COLUMBA, a 4.5-year-long extension study to DREAM, 
investigated the long-term safety and efficacy of mepolizumab.15 All these studies demonstrated that treatment with 
mepolizumab was well tolerated and resulted in a meaningful decrease in blood eosinophils and a significant reduction of 
intake/dosage of OCS, reduction of exacerbations, and, in one study, improvement of QoL.10 Despite this convincing 
evidence, controlled studies are derived in a narrowly framed selected population with limited information for treatment 
implementation in a real-world environment. It is unknown whether these patients respond differently to therapy when 
compared with patients from controlled trials.16 More recently, data generation on the mepolizumab real-world impact in 
routine clinical practice has started to emerge,4,7,16–24 though there are still limitations in knowledge, particularly at the 
national level with different healthcare systems.

National and International Asthma Registries Provide Real-World Data
Disease registries are well-established tools to advance the quality of care and gather information on disease epidemiology, 
patient management and outcomes. As such, asthma registries provide data on the effectiveness and safety of treatment 
regimens in a real-world setting.1,2,5,17,25–32 They describe common challenges (eg, management of elderly or comorbid 
patients, adherence to treatment, different schedules of dosing or administration) and allow deeper insight of what can be 
achieved with a treatment in routine clinical practice.26 Thus, asthma disease registries provide a suitable source of real- 
world information, which also can be turned into actionable insights for decision-making for biological therapies.2

Severe Asthma Treatment in Routine Practice in Germany: The GAN Registry
In December 2011, the Severe Asthma Registry in Germany was set up, which is hosted by the German Asthma Net (GAN, 
www.german-asthma-net.de). The objectives of the registry are to improve the understanding of underlying mechanisms 
and disease progression and to characterize the parameters related to severe disease in a prospective assessment. Patients are 
enrolled in a real-life setting in dedicated centers and followed over time using a database management system. Recruitment 
of patients with severe asthma into the registry is ongoing. All patients with a physician-diagnosed severe asthma are 
eligible for inclusion. Enrolled patients should be treatment compliant and educated in correct inhaler use. They undergo 
detailed clinical and functional evaluations, including patients’ medical history and comorbidities, allergy and lung function 
tests, concomitant medication, asthma control and quality of life. Patients are followed up at least once a year.1 Currently, 
more than 75 asthma centers in Germany are contributing patients to the GAN registry.8

The MepoGAN study aimed to describe clinical profiles and treatment outcomes of patients for whom mepolizumab 
is prescribed in routine practice in Germany based upon data from the GAN registry.

Methods
The MepoGAN study is a retrospective analysis of patients with severe asthma who were treated with mepolizumab and 
were included in the Severe Asthma Registry of the German Asthma Net (GAN). We included two cohorts: 1) Cohort 1: 
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a “4-month cohort with baseline history”; patients who were initiated on mepolizumab when they entered the registry and 
for whom effectiveness and safety results were reported after 4 months of therapy, and 2) Cohort 2: a “≥12-month 
cohort”; patients, most of whom were already receiving mepolizumab at the time of enrollment and who had a follow-up 
of at least 12 months in the registry.

For patients documented in the GAN registry, the participating centers completed a detailed documentation sheet at 
baseline. After 1 year of follow-up, documentation was collected again (Cohort 2). Following the launch of the registry, 
the GAN introduced an additional visit (4-month visit) in 2018 exclusively for patients in whom a biological agent was 
initiated at the time of registry enrollment. In these patients, the baseline history and subsequent documentation of 
effectiveness and safety following 4 months of mepolizumab therapy were evaluated (Cohort 1).

The GAN registry was approved by the ethics committee of the University of Mainz, as well as by local IRBs of 
participating centers. All patients gave written informed consent to participation in the registry. No additional vote was 
required for this retrospective analysis of the anonymized registry data.

Objectives
The primary objective was to describe the clinical characteristics of patients with severe eosinophilic asthma treated with 
mepolizumab. Variables evaluated included demographics, disease characteristics, medication, disease control, lung 
function, allergic sensitization and comorbidities. The secondary objective was to describe the treatment outcomes, 
including 1) in Cohort 1: GINA control status, lung function, use of maintenance OCS, differential blood count, and 
adverse events, and 2) in Cohort 2: GINA control status, disease status according to asthma control and quality of life 
questionnaires (ACQ-5, ACT, mini AQLQ), lung function, disease symptoms during day and night, use of reliever 
medication, user of maintenance OCS, and frequency of exacerbations. The deviating outcome measurements in the two 
cohorts result from the fact that the data collection in the registry for Cohort 1 and Cohort 2 included partly different 
parameters.

Study Population and Data Collection
The GAN registry includes a broad population of patients with a medical diagnosis of severe asthma. In the present study, 
all patients aged 18 and over who were admitted to the registry by July 10, 2020, and treated with mepolizumab were 
included for analysis. Data collection was performed by health-care professionals in the participating centers.

Information on asthma control and quality of life of the patients was documented using the ACQ-5 (Asthma Control 
Questionnaire),33 the ACT (Asthma Control Test),34,35 and the mini AQLQ (Asthma Quality of Life Questionnaire).36

Statistical Analysis
Continuous variables were summarized using the number of observations, mean, and standard deviation (SD). The 
categorical variables were based on the number of observations and relative frequencies (percentages). Statistical tests for 
dependent data, Chi-square test, and paired sample t-test were used to compare the change from baseline to follow-up.

The statistical analyses of the changes from baseline to 4-month follow-up for Cohort 1, or 1-year follow-up for 
Cohort 2, followed a complete case strategy. The analyzed population only included patients who had a baseline and 
the respective follow-up value, no missing values were imputed. To validate the assumption that the follow-up data 
was missing at random, the baseline data of patients with and without follow-up data were compared by appropriate 
exploratory statistical tests for difference depending on the nature of the data, eg, Chi-square test, Fisher’s exact test 
for categorical/nominal data, t-test for continuous normal distributed data and Mann–Whitney U-test for continuous 
non-normal distributed data. Changes from baseline were quantified by pairwise p-values (paired t-test in case of 
normal distribution or Wilcoxon signed rank test in case of non-normal distribution). Within single items, only 
parameters for which at least 70% of patient data were available were analyzed further in the case of longitudinal 
comparison.
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Results
Cohort 1: “4-Month Cohort with Baseline History”
For the analysis in Cohort 1, data from 131 patients from 36 centers were available. The cohort comprised patients who 
had started on mepolizumab therapy at the time of enrollment in the registry and were then followed up for 4 months. 
More than half of the patients entered the registry as of 2019.

Patient Profiles at Entry into the Registry (Baseline Characteristics)
The mean age (±SD) of the patients was 55.0 (±14.5) years (range: 10–83). Seventy-seven patients (58.8%) were female 
and the mean (±SD) body mass index was 27.0 (±5.6) kg/m2. Slightly more than half of the patients (n=66/130; 50.8%) 
were former smokers with an average of 14.7 ± 17.7 pack-years. Two patients (1.5%) stated that they were current 
smokers (mean pack years: 9.0 ± 5.7). The mean (±SD) asthma disease duration was 17.7 (±14.2) years (range: 0–63). In 
almost 90% of the patients, the asthma was classified as uncontrolled at baseline, ie, before commencement of 
mepolizumab. Table 1 displays clinical characteristics and treatment in the past at registry entry.

4-Month Follow-Up Data After Initiating Mepolizumab
In Cohort 1, data from 87 patients were eligible for the analysis of follow-up data after 4 months of mepolizumab 
treatment. Table 2 provides an overview of the changes in asthma control, lung function, eosinophil and white blood cell 
counts, and maintenance therapy with OCS. At the end of the 4-month period, more than half of the patients (55.1%) 
reported controlled or partially controlled asthma. In this cohort, 40/87 patients remained unchanged, 4/87 had 
deteriorated and 43/87 improved (p<0.0001). This was accompanied by an improvement in lung function, measured 
by means of pre-bronchodilator FEV1 (FEV1, %: p=0.003; FEV1, liter: p=0.0088). Mepolizumab also resulted in 

Table 1 Cohort 1 (N=131): Clinical Characteristics and Maintenance Medication in the 
Past at Entry into the GAN Registry, ie, Before Starting Mepolizumab Therapy

Baseline characteristics (N=131*)

Exacerbations during the past 12 months n %

● Never 4 3.1

● 1× peryear 10 7.6

● >1× per year but <1× per month 83 63.4

● ≥1× per month 28 21.4

● Unknown 6 4.6

GINA control status

● Controlled 3 2.3

● Partly controlled 11 8.4

● Uncontrolled 117 89.3

Systemic steroids/OCS as maintenance medication 72 55.0

Lung function, pre-bronchodilator Mean (±SD)

FEV1, liter (N=104) 2.70 (±7.44)

FEV1, % (N=105) 65.1 (±24.9)

Eosinophils, cells/μL (N=107) 500 (±438)

Leukocytes, cells/nL (N=108) 8.6 (±2.5)

Note: *Unless otherwise stated. 
Abbreviations: GINA, Global Initiative for Asthma; OCS, oral corticosteroids.
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a marked reduction in peripheral blood eosinophil count (p<0.0001) and white blood cell count as well (p=0.001). The 
proportion of patients taking OCS as maintenance medication decreased by almost 30.0% after 4 months of mepolizumab 
therapy. And 1/87 patients remained unchanged, 1/87 had deteriorated (no OCS at baseline, OCS after 4 months) and 15/ 
87 improved (OCS at baseline, no OCS after 4 months) (p=0.0005).

A total of 11 adverse events were documented in 7/87 patients (8.0%) during mepolizumab therapy. These included 
headache (2), muscle/joint pain (3), stomach pain (1), sore throat (1), itching/rash/tingle (3), and unable to walk (1). 
Treatment with mepolizumab was continued in 76 patients (87.4%) beyond the 4-month observation period.

Cohort 2: “≥12-Month Cohort”
The full baseline data set of the GAN registry included 2033 patients with severe asthma, 220 of whom received 
mepolizumab (Cohort 2) in 33 participating dedicated asthma centers. The majority of patients were enrolled between 
2017 and 2019, and most patients were on treatment with mepolizumab at the time of enrollment.

Patient Profiles at Entry into the Registry (Baseline Characteristics)
The mean age of the mepolizumab-treated severe asthma population in Cohort 2 (N=220) was 56 (range: 22–87) and 
mean (±SD) disease duration 16.7 (±13.3; range: 0–63, data from 167 patients available) years. Cohort 2 consisted of 
58.2% women. The mean body mass index (±SD) was 27.1 (±5.6) kg/m2. Approximately half of the patients (n=112; 
50.9%) were reported as never-smokers. Three patients (1.4%) were current smokers and 105 patients (47.7%) former 
smokers, with a mean (±SD) of 13.7 (±13.0) pack-years. Eighty-six patients (39.1%) stated being exposed to passive 
smoking. In total, 121 patients (55.0%) reported at least one allergic comorbidity; 134/219 patients (61.2%) suffered from 
chronic sinusitis, 67/153 patients (43.8%) had nasal polyps, and 133/219 patients reported frequent (ie, > 2× per year) 
lower respiratory tract infections (Table 3).

At the time of entry into the registry (“baseline”), the duration of mepolizumab therapy amounted to (mean ± SD) 
11.7 (±12.1) months (range: 0–49; n=212). The duration of previous mepolizumab therapy was 0–3 months in 25.5%, 4– 
6 months in 12.2%, 7–12 months in 20.7%, and 12–24 months in 14.0% of the patients. More than a quarter (27.4%) had 
received mepolizumab for more than 24 months. The mean (±SD) eosinophil count before starting mepolizumab therapy 
was 549.1 (±637.2) cells/µL (N=220). 79/220 patients (35.9%) received maintenance therapy with an oral corticosteroid 
(OCS), with a mean (±SD) prednisolone dose of 9.5 (±9.2) mg per day.

Table 2 Cohort 1: Clinical Characteristics in the Subset of Patients (N=87) with Available 4-Month Follow-Up Data After Initiating 
Mepolizumab Therapy

Baseline After 4-Month FU

GINA control status (N=87)* n (%)

● Controlled 3 (3.4) 21 (24.1)

● Partly controlled 6 (6.9) 27 (31.0)

● Uncontrolled 78 (89.7) 39 (44.8)

Systemic steroids/OCS as maintenance medication (N=87)* 47 (54.0) 33 (37.9)

Lung Function (N=66), Pre-Bronchodilator* Mean (±SD) Difference to Baseline p-value

FEV1, liter 3.21 (±9.27) 3.42 (±9.49) 0.21 0.0088

FEV1, % 68.4 (±23.6) 74.8 (±24.4) 6.4 0.0030

Eosinophils (N=52), cells/μL* 534.8 (±420.1) 89.1 (±83.8) −445.7 <0.0001

Leukocytes, cells/nL 8.7 (±2.5) 7.5 (±2.6) −1.3 0.0010

Note: *Patients with available data. 
Abbreviations: FU, follow-up; GINA, Global Initiative for Asthma; OCS, oral corticosteroids.
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Table 3 Cohort 2 (N=220): Asthma Symptoms, Other Allergic Conditions/Comorbidities, and Rescue 
Medication at Entry into the GAN Registry

Asthma symptoms n %*

Total number of patients with symptoms 192 87.3**

Dyspnea 159 82.8

● Exertional dyspnea 157 81.8

● Resting dyspnea 23 12.0

Chest tightness/chest pain 43 22.4

Coughing 125 65.1

Rhonchus or wheezing 79 41.1

Prolonged expiration 18 9.4

Reduced exercise capacity 138 71.9

Bronchial hyperresponsiveness (BHR) 129 67.2

Symptoms during the day n %*

● Never 5 2.6

● ≤2× per week 48 25.0

● >2× per week but <1× per day 46 24.0

● ≥1× per day 80 41.7

● Unknown 13 6.8

Symptoms during the night n %*

● Never 52 27.1

● ≤2× per month 37 19.3

● >2× per month but <1× per week 24 12.5

● ≥1 time per week 29 15.1

● Common nocturnal symptoms 44 22.9

● Unknown 6 3.1

Allergic condition/Comorbidity (patients with available data) n %

Allergic rhinitis/rhinoconjunctivitis 101 (220) 45.9

Food allergy 39 (220) 17.7

Atopic eczema 12 (220) 5.5

Other allergic conditions 21 (220) 9.5

Chronic sinusitis 134 (219) 61.2

Nasal polyps 67 (153) 43.8

Frequent LRTI (>2× per year) 133 (219) 60.7

GERD 73 (219) 33.3

(Continued)
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In total, 192 patients (87.3%) reported persistent symptoms at baseline, the most common of which were dyspnea 
(82.8%), reduced exercise capacity (71.9%), and cough (65.1%) (Table 3). At least 41.7% and 22.9% of the patients 
experienced diurnal asthma symptoms and frequent nocturnal symptoms, respectively. Around a quarter (24.5%) reported 
rescue medication intake at least once a day. The analysis of Cohort 2 also included data from validated symptom 
questionnaires. At enrollment into the registry, the overall mean (±SD) score from the ACT, mini AQLQ and ACQ-5 was 
17.1 (±5.5), 4.5 (±1.4), and 2.1 (±1.4) points, respectively. The analysis of lung function showed a mean (± SD) pre- 
bronchodilator absolute FEV1 value of 2.06 (0.84) liters (range: 0.53–4.97; data from 187 patients available). The mean 
(± SD) FEV1 (% predicted) was 69.0 (±21.9) (range: 24.0–125.0), the mean (± SD) FEV1/FVC ratio 67.7 (±15.0) (range: 
29.0–106.0), and the mean (± SD) peak expiratory flow (PEF) 6.98 (±19.75) liters per second (range: 0.82–269.42).

Baseline information on exacerbations was available for 198 patients. Of these, 139 (70.2%) had at least one disease 
exacerbation in the previous 12 months. Moreover, 59/137 (43.1%) and 45/138 (32.6%) patients reported emergency 
medical treatment or asthma-related hospitalization during the past year. In about half of the patients, the GINA control 
status of asthma was classified as controlled or partly controlled (controlled: n=52, 23.6%; partly controlled: n=58, 
26.4%; uncontrolled: n=110, 50.0%).

1-Year Follow-Up Data from the GAN Registry
A total of 89 patients on mepolizumab in Cohort 2 were eligible for analysis of the 1-year follow-up data; 80.2% reported 
ongoing symptoms both upon entry into the registry and after 1 year of follow-up. However, the proportion of patients 
who experienced diurnal symptoms decreased. Overall, 47.1% of the patients were unchanged, 34.3% had improved, and 
18.6% had worsened (p=0.0705 for “improved” vs “worsened”). In particular, there were fewer patients with asthma 
symptoms several times per day (Figure 1a). The nocturnal symptom burden remained unchanged (p=n.s. for “improved” 
vs “worsened”; Figure 1b). The proportion of patients reporting the use of rescue medication decreased from 67.5% at 
baseline to 60.0% during the 12-month observation period (p=n.s.). After the end of the 1-year follow-up, 12.5% of the 
patients still required daily rescue medication compared to 17.5% at entry into the registry (p=n.s.).

The number of patients with at least one exacerbation during the past 12 months dropped from n=48 (66.7%) at 
baseline to n=39 (45.8%) after 1 year of follow-up (data from 72 patients available). In particular, the proportion of 
patients with frequent exacerbations (≥2 per year) decreased (45.8% at registry enrollment and 26.4% after 1 year of 
follow-up). Overall, 33/70 (47.1%) patients remained unchanged with regard to exacerbations, 27/70 (38.6%) had 
improved and 10/70 (14.3%) had worsened (p=0.0052 for “improved” vs “worsened”). The lung function (FEV1, 
FEV1/FVC, PEF) remained unchanged during the 1-year observation period. This also applied to symptom control, 
which was measured by means of ACT, mini AQLQ and ACQ-5 questionnaires (Table 4). After 1 year of follow-up, 
23.5% of the patients required maintenance therapy with OCS compared to 28.4% at baseline (p=0.1573 for “improved” 
vs “worsened”). The required mean prednisolone dose decreased from 8.6 (±5.4) at registry entry to 7.1 (±2.6) after 
1 year of follow-up (p=n.s.).

Table 3 (Continued). 

Asthma symptoms n %*

Asthma rescue medication n %**

● Never 62 28.2

● ≤2× per week 53 24.1

● >2× per week but <1× per day 42 19.1

● ≥1× per day 54 24.5

● Unknown 9 4.1

Notes: *Of total number of patients with symptoms (n=192). **Of total cohort population (N=220). 
Abbreviations: GERD, gastroesophageal reflux disease; LRTI, lower respiratory tract infection.
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Discussion
In controlled clinical studies, the IL-5 monoclonal antibody mepolizumab has been shown to reduce exacerbation rates and 
the use of oral corticosteroids as well as to improve asthma control and health-related quality of life compared with placebo 
in patients with severe eosinophilic asthma.19 Although data from RCTs can provide significant insights into the clinical 
efficacy and safety of a therapy, these studies often include a highly selected homogenous population, which is not 
representative of the general asthma population, due to narrow eligibility criteria. It is therefore important to obtain data 
on the effects of a treatment outside the constraints of a formal clinical trial.23 Registries may offer an important source of 
real-life data for scientific research to understand and improve disease burden, treatment patterns and patient outcomes.2

The size of the GAN registry cohort offers the opportunity to understand outcomes of severe asthma patients in 
routine clinical practice, including real-world experience with biologicals like mepolizumab. In contrast to RCTs with 
selected, homogeneous populations, the GAN registry includes a real-world heterogeneous population, with a broad 

Figure 1 Cohort 2: Percentage of patients with symptoms (a) during the day or (b) during the night in the subset of patients with available 1-year follow-up data after entry 
into the GAN registry (N=80 and N=79 with available data). 
Abbreviation: FU, follow-up.

Table 4 Cohort 2: Lung Function and Symptom Control in the Subset of Patients (N=89) with Available 
1-Year Follow-Up Data After Entry into the GAN Registry

At Entry Into Registry After 1-Year FU Difference to Entry p-value

Lung function pre-bronchodilator, mean (±SD)

FEV1, liter N=57* 2.09 (±0.89) 2.13 (±0.91) 0.05 0.5020

FEV1, % N=56* 71.36 (±24.77) 73.68 (±26.84) 2.32 0.3106

FEV1/FVC N=56* 67.93 (±16.64) 68.74 (±15.54) 0.81 0.5165

PEF, liter per second 5.51 (±2.22) 5.67 (±2.54) 1.66 0.4766

Symptom control mean (±SD) points

ACQ-5 N=66* 1.78 (±1.41) 1.75 (±1.54) −0.03 0.8818

ACT N=71* 18.5 (±5.2) 18.6 (±5.6) 0.0 0.9823

Mini AQLQ N=63* 4.75 (±1.43) 5.04 (±1.38) 0.29 0.0876

Note: *Patients with available data. 
Abbreviations: ACQ-5, Asthma Control Questionnaire, 5-item version; ACT, Asthma Control Test; AQLQ, Asthma Quality of Life 
Questionnaire; FEV1, forced expiratory volume in 1 second; FU, follow-up; FVC, forced vital capacity; PEF, peak expiratory flow; SD, 
standard deviation.
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spectrum of comorbidities and a relatively large proportion of patients with a positive smoking history. Compared to the 
RCTs MENSA and MUSCA,12,14 MepoGAN patients were older, more often ex-smokers, had higher OCS dosages 
(Cohort 1 and 2), and a higher baseline ACQ-5 score (Cohort 2) as well as higher baseline blood eosinophil levels 
(Cohort 1). More than half of the patients were using OCS when they entered the GAN registry. This is in line with 
results from the International Severe Asthma Registry (ISAR), which collected data from a large cohort of patients with 
severe asthma treated in the United States, Europe, and the Asia-Pacific region. Within ISAR, a total of 51.1% of the 
patients were receiving intermittent oral corticosteroids on a regular basis.28 Smoking patients or ex-smokers with 
a history of ⩾10 pack-years are almost never included in asthma trials due to the risk of confounding effects of smoking. 
Our results are consistent with data from 11 national registries for severe asthma, which could show that in practice; 
however, a significant proportion of patients with severe asthma are smokers or ex-smokers.32

While the asthma and comorbidities of patients treated in routine practice are more severe, clinically relevant 
reductions in blood eosinophils, OCS use, and improvement in asthma control were achieved with mepolizumab, similar 
to the RCTs. Richards et al extracted study criteria and patient characteristics of the RCTs SIRIUS, DREAM and 
MENSA and compared them with real-world data from the Dutch severe asthma registry. The authors found that a large 
proportion of the real-life, mepolizumab-treated population with severe asthma would be excluded from trial participa-
tion, and significant differences in population characteristics exist. Regardless, a large fraction of ineligible patients in 
clinical care could reduce maintenance OCS dosage under mepolizumab therapy.16 A single-center, observational cohort 
study from Germany found that antibody treatments (including mepolizumab), when added to standard asthma therapies, 
were as efficacious in ex-smokers suffering from severe asthma as they are in nonsmokers, by improving the asthma 
control, exacerbation rate and lung function of these patients.37

Evaluations from a number of other real-world databases also underscore the importance of everyday clinical 
experience with mepolizumab. The findings provide efficacy results that are similar to the GAN data and the results 
from controlled clinical trials.4,18,19 In our cohort of mepolizumab-naïve severe asthma patients, the anti-IL-5 treatment 
improved asthma control over a short observation period of only 4 months. In patients with predominantly ongoing 
mepolizumab treatment, outcomes were stable or even showed ongoing improvement over a one-year observation period.

The MepoGAN study revealed a high frequency of relevant comorbidities in severe asthma patients (nasal polyposis, 
chronic sinusitis, allergic rhinitis). The Severe Asthma Network in Italy (SANI), which analyzed data from 437 patients, 
identified rhinitis and nasal polyposis as most common comorbidities as well.26 Indeed, asthma and some chronic 
rhinosinusitis subtypes are mediated by similar pathophysiologic mechanisms.38 Crimi et al performed a single-center 
retrospective study in a real-world setting in patients with severe asthma and presence of comorbidities (eg, nasal polyps, 
allergic rhinitis, GERD, non-allergic rhinitis with hypereosinophilic syndrome). Nearly 84% of the patients were 
classified as responsive to mepolizumab treatment. Neither the comorbidities nor other characteristics (sex, BMI, age, 
smoking) influenced treatment response.39

Some limitations should be considered when interpreting the results from the GAN registry. Retrospective studies are 
designed to analyse pre-existing data and are subject to numerous potential biases. The investigator cannot assess the 
selection bias because it is unknown which patients have not been included in the registry. Another limitation of real- 
world studies includes the capturing of data from standard clinical care recording; therefore, there may be missing 
information. Additionally, patient behaviour may be harder to control in real-world studies. Beyond this, our study 
included two cohorts. Cohort 1 had a follow-up of only 4 months. Cohort 2 was a mixture of new and experienced 
mepolizumab users, but with a majority of patients treated for more than 4 months. In Cohort 2, we were losing more 
than half of the patients from baseline to the 1-year follow-up (inclusion criteria). However, the pre-specified statistical 
analyses showed that follow-up data was missing at random. Finally, MepoGAN is not a placebo-controlled study. 
Therefore, outcomes may represent a combination of treatment effect and other behavioural changes. The generalizability 
of the findings outside of the GAN registry may be limited.

In conclusion, the data from the GAN registry provide evidence that the efficacy of the anti-IL-5 monoclonal antibody 
mepolizumab is replicated in a real-world setting, outside of the controlled environment of a clinical trial.
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