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Abstract
Background Severe asthma affects the working life of millions of people worldwide. Interleukin (IL)-5/
anti-interleukin-5 receptor α (IL-5Rα) antibodies are highly effective in reducing symptoms in patients
with severe eosinophilic asthma. We analysed effects of anti-IL-5/anti-IL-5Rα treatment on self-reported
productivity and absenteeism at work in patients with severe eosinophilic asthma.
Methods In this prospective single-centre study, patients with severe eosinophilic asthma received a
questionnaire assessing their actual occupational status and the influence asthma has on their work life,
productivity and missed days at work prior to initiation of antibody treatment and after 6 and 12 months of
therapy. Among others, the Work Productivity and Activity Impairment Questionnaire: Specific Health
Problem (WPAI:SHP) was used.
Results Out of 54 patients with a median age of 60 years, 27 (50%) were employed. In addition to an
increase in asthma control and lung function, self-reported productivity increased significantly with a
decrease on the WPAI:SHP from 30% (interquartile range (IQR) 20–50%) to 10% (IQR 0–27.5%) under
treatment (p=0.001). Furthermore, self-reported missed days at work were reduced from 2 days·month−1

(IQR 1.75–6 days·month−1) to 0 days·month−1 (IQR 0–2 days·month−1; p=0.067). At baseline 22
employed patients (81%) stated they were affected at work by their asthma. After 12 months of treatment,
this number decreased to eight patients (30%; p=0.038).
Conclusions This prospective analysis could prove the substantial impact severe asthma has on patients’
working life. Anti-IL-5/anti-IL-5Rα treatment in patients with severe eosinophilic asthma leads to a
significant increase in self-reported productivity at work, and after 12 months of treatment patients state
substantially fewer negative effects on their working situation.

Introduction
Bronchial asthma is a common respiratory disease leading to symptoms such as coughing, wheezing,
shortness of breath and chest tightness, and thereby affects millions of people worldwide in their daily
life [1]. Approximately 3–10% of asthma patients have severe asthma, representing a heterogenous group
of patients in which symptoms are not controlled by inhaled medication [2]. In these patients, frequent
exacerbations, distinct symptoms and numerous medication side effects represent a substantial burden,
leading to a reduced quality of life (QoL) in private but also influencing occupational life [3]. In addition
to missed days at work and a negative impact on work productivity, patients are concerned about the
perception of colleagues [3]. In patients with severe asthma, disease control is directly linked to work
productivity, given that patients with uncontrolled severe asthma show lower productivity and more
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absenteeism from work than patients in whom symptoms are controlled [4, 5]. For patients with severe
asthma, several monoclonal antibodies (mepolizumab, reslizumab, benralizumab, dupilumab, omalizumab,
tezepelumab) that interfer directly with the interleukin (IL)-5 or IL-5 receptor ɑ (IL-5Rα), IL-4/IL-13
receptor, IgE or thymic stromal lymphopoietin have been approved. Treatment with these antibodies is
highly effective, leading to improved lung function, reduced exacerbations and reduced oral corticosteroid
(OCS) intake [6–11]. Post hoc meta-analyses and retrospective data indicate that treatment with IL-5 or
IL-5Rα antibodies in patients with severe eosinophilic asthma (SEA), a phenotype mainly caused by
type 2 inflammation and associated with elevated eosinophilic granulocytes, might not only control
symptoms but also lead to improved work productivity [12, 13]. In this study, we prospectively analysed
the effect of anti-eosinophilic treatment in patients with SEA on work productivity and missed days
at work.

Methods
Setting
In this prospective, single-centre cohort study, 54 patients with SEA treated at the severe asthma outpatient
clinic of Hannover Medical School were included between January 2020 and June 2022 and followed up
until July 2023. The study was conducted in accordance with the principles of the Declaration of Helsinki.
Patients provided written informed consent and analyses were performed with approval of the local
institutional review board of Hannover Medical School (No. 8050_BO_K_2018).

Treatment
All patients included in the study were diagnosed with SEA by a specialised pulmonologist based on the
European Respiratory Society (ERS)/American Thoracic Society (ATS) definition [14]. All patients were
treated with maximised inhaler therapy (medium- or high-dose inhaled glucocorticoids and a long-acting
β2-agonist, partially with a second or third controller) and fulfilled criteria for initiation of anti-eosinophilic
antibody treatment. Patients received either anti-IL-5 therapy with mepolizumab or anti-IL-5Rα treatment
with benralizumab.

Routine follow-up
Routine follow-up included spirometry or body plethysmography standardised to ERS/ATS guidelines,
measurement of exhaled nitric oxide (eNO), capillary blood gas analysis and laboratory testing (differential
blood count, IgE) if indicated. Asthma control was assessed by the Asthma Control Test (ACT) and
patients were asked about symptoms, comorbidities and exacerbations within the last 6 months and
changes in medication at each follow-up visit. Treatment response to antibody therapy was assessed using
the Biologic Asthma Response Score (BARS). According to BARS, patients can be categorised as
responders, partial responders and non-responders using three main criteria: reduction of exacerbations,
reduction of OCS and improvement of asthma control; and one optional criterion: improvement of lung
function [15]. Achievement of clinical remission, defined by the absence of systemic corticosteroids for the
treatment of asthma, absence of exacerbations, absence of significant symptoms (ACT ⩾20 points) and a
stabilised or optimised lung function, was assessed after 12 months [16].

Questionnaire assessment
In addition to the routine follow-up assessment, patients were asked to fill out a questionnaire assessing
their actual occupational status and the influence asthma has on their work life (negative or positive) using
multiple-choice questions. Furthermore, missed days at work were assessed. Productivity at work was
assessed using the Work Productivity and Activity Impairment Questionnaire: Specific Health Problem
(WPAI:SHP). Questions two and four result in the subscore for absenteeism (work time missed), question
five (the degree to which the problem affected productivity while working) assesses presenteeism and
question six (the degree to which the problem affected regular activities) assesses activity impairment.
Scores range from 0% to 100%, with higher percentages indicating greater impairment and less
productivity. QoL was assessed using the EuroQol EQ-5D-3L-questionnaire including the visual analogue
scale ranging from 0 points (worst imaginable health state) to 100 points (best imaginable health state).
Patients were asked to fill out the questionnaire prior to start of antibody treatment (baseline) and after
6 months and 12 months of treatment.

Statistical analysis
Continuous variables are stated as median and interquartile range (IQR), categorical variables are shown as
n (%). Comparisons between baseline and 12 months were conducted using Wilcoxon test, paired t-test or
McNemar’s test, as appropriate. Logistic regression analysis was used to determine the impact of
employment on clinical remission. Violin plots and Sankey charts are used to show data over time. A
p-value of <0.05 was considered statistically significant.
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Results
Patient characteristics and asthma control
In total, 54 patients with SEA were included in the study. Median patient age was 60 years (IQR
53–69 years), 59% of patients were female and the most frequent comorbidities were COPD disease
(46%), chronic rhinosinusitis with nasal polyps (17%) and chronic rhinosinusitis without nasal polyps
(13%). At baseline, 31 patients (57%) received mepolizumab and 23 patients (43%) were treated with
benralizumab. According to the BARS, 30 patients (56%) could be classified as responders, 18 (33%) as
partial responders and six (11%) as non-responders. The ACT score increased from a median of 14 points
(IQR 11–16 points) prior to antibody treatment to 18 points (IQR 14–22 points) after 12 months of therapy
(p=0.001). At the same timepoint, forced expiratory volume in 1 s improved from 62% predicted (IQR
48–75%) to 71% predicted (IQR 52–83%) (p=0.001) and the median number of exacerbations within the
past 12 months decreased from two (IQR 1–3) to one (IQR 1–2) (p=0.655). Changes in lung function,
ACT score and blood eosinophils from baseline to follow-up are depicted in figure 1. The number of
patients being hospitalised due to their bronchial asthma decreased from 16 (30%) to 1 (2%) after
12 months (p<0.001). At baseline six patients (11%) stated hospitalisation due to other reasons than
asthma within the last 6 months; at 12 months this number decreased to three (6%) (p<0.001). The number
of patients on OCS decreased from 29 (54%) at baseline to 14 (26%) after 12 months and the median OCS
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FIGURE 1 Change from baseline to 6 months and 12 months in a) lung function (forced expiratory volume in 1 s (FEV1)), b) Asthma Control Test
(ACT), c) blood eosinophil count, d) Work Productivity and Activity Impairment (WPAI): specific health problem questionnaire, e) missed days at
work and f) quality of life visual analogue scale (QoL-VAS). a-c, f show data from all patients (n=54), d, e show data for employed patients (n=27).
#: data presented as mean±SD because of the distribution of the data.
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dose could be reduced from 7.5 mg (IQR 5–10 mg) to 5 mg (IQR 4.5–7.6 mg) (p=0.012). After 12 months
of treatment, 29 patients (54%) were in clinical remission. Patient characteristics are presented in table 1;
information concerning lung function, blood gas analysis, OCS use, exacerbations and hospitalisations is
presented in table 2.

Employment situation
At baseline, 27 patients (50%) were employed (full-time or part-time) and 27 (50%) were not employed.
Reasons for being not employed were: old age/retirement (n=14, 26%), staying home as a homemaker (n=6,
11%), unemployment (n=3, 6%), occupational disability (n=2, 4%) and being a student (n=2, 4%). Within
the 12 months following treatment initiation, the status of the 27 employed patients remained stable in
22 patients and changed in five patients, of whom four patients retired and one patient lost employment due
to unknown reasons. Of the six patients classified as homemakers, two started working again and one
patient retired. Of the two students, one started working. One unemployed patient became unable to work
due to disability. Data concerning the employment status at baseline and changes over time are presented in
table 3 and figure 2. Self-reported work productivity assessed by the WPAI:SHP was 30% (IQR 20–50%)
at baseline and 10% (IQR 0–2.75%) after 12 months of treatment (p=0.001). Self-reported productivity
outside work also increased with a decrease in the WPAI:SHP, from 60% (IQR 40–80%) at baseline to 35%
(IQR 12.5–60%) after 12 months of treatment (p=0.001). Changes in the WPAI:SHP and missed days at
work from baseline to 6 and 12 months are depicted in figure 1. Employed patients stated an average of
missed days at work of 2 days·month−1 (IQR 1.75–6 days·month−1) at baseline and 0 days·month−1 (IQR
0–2 days·month−1) after 12 months of biological treatment (p=0.067). Questioning only employed patients,
22 out of 27 patients (81%) stated that asthma has an influence on their working situation at baseline; after
12 months of antibody treatment, this number decreased to eight out of 27 (30%) (p=0.038). At 12 months,
two patients (4%) stated troubles with colleagues due to their disease, compared to six patients (12%) at
baseline. Results of the work questionnaire are presented in table 3. Of the working patients, 21 (78%) were
in clinical remission after 12 months of treatment compared to three patients (30%) of the not-working

TABLE 1 Demographics

Characteristic Value

Participants (n) 54
Employed/working 27 (50)
Age (years) 60 (53–69)
Sex (female) 32 (59)
Body mass index (kg·m−2) 28.8 (24.5–33.1)
Smoking status
Never 25 (46)
Former 29 (54)

Pack-years 22 (8–30)
Comorbidities
Chronic rhinosinusitis without nasal polyps 7 (13)
Chronic rhinosinusitis with nasal polyps 9 (17)
Atopic dermatitis 1 (2)
NSAID hypersensitivity 5 (9)

Medication at baseline
ICS/LABA (medium or high-dose) 54 (100)
LAMA 47 (87)
LTRA 13 (24)
OCS 29 (54)
OCS dose (mg) 7.5 (5–10)
Mepolizumab 31 (57)
Benralizumab 23 (43)

BARS after 12 months
Responder 30 (56)
Partial responder 18 (33)
Non-responder 6 (11)

Remission (after 12 months) 29 (54)

Data are presented as median (IQR) or n (%), unless otherwise stated. NSAID: nonsteroidal anti-inflammatory
drug; ICS: inhaled corticosteroids; LABA: long-acting β2-agonist; LAMA: long-acting muscarinic antagonist;
LTRA: leukotriene receptor antagonist; OCS: oral corticosteroids; BARS: Biologics Asthma Response score.
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group (old-age pensioners were not incuded). Logistic regression analysis showed an 8-fold chance to being
in remission after 1 year when employed compared to not employed.

Discussion
In this prospective study, the effect of anti-IL-5/anti-IL-5Rα treatment on work productivity, missed days
at work and overall satisfaction with the employment situation was analysed. By using questionnaires
including the WPAI:SHP, we could show that antibody treatment leads to a significant increase in
self-reported productivity at work and outside work and a reduction in missed days at work. After
12 months of biological treatment, patients stated substantially fewer negative effects of their asthma
disease on their occupational situation.

Asthma, and especially severe or uncontrolled asthma, has a substantial impact on patients’ work life. In an
international online survey with more than 2000 participants assessing the impact of asthma on their
occupational life, nearly three quarters of patients stated that asthma has an impact on their work
productivity [3]. Respiratory symptoms due to poor asthma control was the main driver for reduced
productivity, alongside absenteeism. In our study numbers are even higher, with 81% of all working
patients stating that asthma has an influence on their occupational life, providing evidence for the impact
of this disease and stressing the need for disease control. Comparing patients with mild-to-moderate
asthma with patients with severe asthma, CHEN et al. [17] showed that patients with less controlled
symptoms have a higher level of impairment at work. Positive treatment effects of anti-IL-5/anti-IL-5Rα
antibodies on symptom control in patients with severe asthma is beyond debate and has been proven in

TABLE 2 Outcome parameters at baseline and after 6 months and 12 months

Baseline 6 months 12 months p-value

Lung function
FEV1 (%) 62 (48–75) 69 (52–81) 71 (52–83) 0.001
FEV1 (mL) 1715 (1145–2367) 1870 (1430–2457) 1880 (1410–2545) 0.005
FVC (%) 80 (66–90) 87 (76–94) 83 (74–94) 0.001
FVC (mL) 2640 (1998–3278) 2820 (2268–3518) 2750 (2263–3683) 0.004
MEF25–75% (%) 33 (22–47) 41 (24.75–54.25) 40.5 (24.5–57.5) 0.032
MEF25–75% (mL) 1.05 (0.69–1.62) 1.185 (0.81–1.94) 1.32 (0.78–1.86) 0.072
RV (%) 136.5 (116.25–160.25) 135.5 (110.75–158) 129.5 (111.5–158.25) 0.024
RV (mL) 2745 (2268–3215) 2835 (2215–3712) 2615 (2303–3435) 0.043

eNo (ppb) 30.6 (20–50.5) 27 (12.2–42.2) 25.2 (13.9–45.7) 0.100
PO2

(mmHg) 71.9 (66.2–78) 77.8 (65.6–81.9) 75.7 (68.2–82.7) 0.408
PCO2

(mmHg) 38.4 (35.4–40.8) 39 (36–41.6) 39.2 (36.1–41.8) 0.917
Blood eosinophils
(cells·µL−1)

405 (185–690) 20 (0–350) 20 (0–550) 0.001

OCS 29 (54) 15 (39) 14 (26) 0.070
OCS dose (mg·day−1) 7.5 (5–10) 5 (2.5–7.5) 5 (4.5–7.6) 0.003
ACT points 14 (11–16) 18 (15–21) 18 (14–22) 0.001
EQ-5D-3L VAS 50 (40–60) 60 (50–80) 60 (50–80) <0.001
Patients with
hospitalisations due to
asthma within the last
6 months

16 (30) 4 (7) 1 (2) <0.001

Number of hospitalisations 2 (1–2) 1 (1–1) 1 –
Patients with
hospitalisations due to
reasons other than
asthma within the last
6 months

6 (11) 2 (4) 3 (6) <0.001

Number of hospitalisations 1 (1–2) 1 (1–1) 2 (1–2) 0.317
Patients with exacerbations 32 (59) 12 (22) 14 (26) 0.001
Number of exacerbations 2 (1–3) 1 (1–3) 1 (1–2) 0.655

Data are presented as median (IQR) or n (%). FEV1: forced expiratory volume in 1 s; FVC: forced vital capacity;
MEF25-75%: mean expiratory flow at 25–75% of FVC; RV: residual volume; eNO: exhaled nitric oxide; PO2

: partial
pressure of oxygen; PCO2

: partial pressure of carbon dioxide; OCS: oral corticosteroids; ACT: Asthma Control
Test; VAS: visual analogue scale.
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many trials. ALBERS et al. [12] carried out a post hoc analysis of data from two licensing trials, MENSA
and MUSCA, and showed that, in employed patients with SEA, treatment with mepolizumab leads to an
overall improvement in work productivity. These results were confirmed in a registry-based study, showing
that overall work impairment significantly decreased after initiation of anti-IL-5/anti-IL-5Rα therapy [18].
To assess work productivity, the WPAI is broadly used in clinical practice and has been proven to correlate
with self-reported asthma outcomes [17]. Nevertheless, the WPAI has not yet been validated specifically
for the use in patients with SEA, but studies in other chronic conditions suggest that changes in the WPAI
of ⩾20% can be considered clinically relevant [19]. Using the WPAI in a retrospective analysis, we have
previously shown that treatment with IL-5/IL-5Rα antibodies leads to an improvement in work
productivity and a reduction in missed days at work [13]. We can now confirm these results prospectively
by showing that 12 months of anti-IL-5/anti-IL-5Rα therapy leads to a significant increase in self-reported
work productivity and a reduction in absenteeism. This effect seems to be present after only 6 months of
antibody treatment, but owing to the worldwide COVID-19 pandemic, many patients did not attend
follow-up visits, leading to missing data at the first follow-up timepoint and thereby reducing the
significance of the data assessed after 6 months. Our results further highlight how disease control with
anti-IL-5/anti-IL-5Rα therapy can influence the emotional affect severe asthma has on a patient’s
occupational life. Antibody treatment reduced the number of patients stating that asthma has a negative
influence on their working situation from 81% to 30% after 12 months; among other things, patients
described less trouble with colleagues. Psychological comorbidities (depression and anxiety) are common
in asthma patients in private and occupational life [20]. A study with 300 asthma patients showed that one
third of patients had psychological distress, correlating significantly with reduced asthma control and being
associated with a higher loss in productivity [21]. A large study from Finland with data from
2332 asthmatic and 66 354 non-asthmatic employees showed that the risk of long-term work disability in
asthma patients is further increased in patients with depression as a comorbidity [22]. A 2-year prospective
cohort study comparing patients with severe and non-severe asthma reported symptoms of anxiety in 38%
and symptoms of depression in 25% of patients with severe asthma, compared to 30% and 9% in patients
with non-severe asthma [23]. The presence of anxiety and depression also correlates with asthma control
[24], highlighting once again the importance of controlling symptoms in patients with severe asthma and
keeping comorbidities in mind. From the 54 patients included in our prospective study, 27 (50%) were
employed, indicating that half of all patients were not working. In the most affected patients, SEA becomes
manifest as late-onset asthma and is therefore often diagnosed in patients who are already retired [25]. In

TABLE 3 Job situation and WPAI for employed patients

Baseline 6 months 12 months p-value

Patients (n) 27 26 25
Working patients 27 (50) 26 (48) 25 (46) 0.625
WPAI work impairment (presenteeism) 30 (20–50) 15 (0–40) 10 (0–27.5) 0.001
WPAI activity impairment 60 (40–80) 30 (20–70) 35 (12.5–60) 0.001
WPAI work time missed (absenteeism)# 9.4±23.4 5.9±15.8 8.5±22.8 0.833
Missed days at work within the last 6 months
(days·month−1)

2 (1.75–6) 0 (0–0.5) 0 (0–1) 0.114

Patients with ⩾1 missed days of work within the last
6 months

18 (67) 4 (15) 9 (36) 0.125

Patients affected by asthma at work 22 (67) 2 (11) 8 (24) 0.038
Reduction of working hours 2 (4) 0 1 (2)
Retraining/change of job 0 1 (2) 2 (4)
Trouble with colleagues 6 (12) 0 2 (4)
Termination of employment 3 (6) 0 0

Satisfaction with work situation
Really satisfied or satisfied 32 (65) 26 (84) 35 (74)
Unsatisfied or really unsatisfied 17 (35) 5 (16) 12 (26)

Number of not-employed patients 27 (50) 29 (54)
Old-age pension 14 (26) 19 (35)
Student 2 (4) 1 (2)
Unemployed 3 (6) 3 (6)
Homemaker 6 (11) 3 (6)
Disability pension 2 (4) 3 (6)

Data are presented as median (interquartile range) or n (%), unless otherwise indicated. #: data shown as mean±SD
because of the distribution of the data.
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our cohort, reasons for not working were heterogenous and partly attributable to the patients median age of
60 years, given that patients with asthma have a higher risk of leaving work prior to age 65 years than
people without chronic conditions [26], but the results also show that severe asthma leads to work
disability and unemployment. A cross-sectional study with more than 2000 working-age adults with
asthma showed that severe symptoms of asthma were associated with undesirable employment status, such
as unemployment [27]. Because anti-IL-5/anti-IL-5Rα therapy is highly effective in reducing asthma
symptoms, treatment with these antibodies can help to improve patients’ productivity and may also help to
keep patients employed, but patients who are already disabled and retired will most likely not return to
their jobs. Therefore, it is crucial to prevent patients from becoming unable to work by achieving asthma
control as soon as possible. This thesis is supported by data from the British Society for Rheumatology
Biologics Register in Ankylosing Spondylitis, which show that in employed patients with axial
spondyloarthritis presenteeism predicts upcoming absenteeism, which predicts future work loss. Biological
treatment is highly effective in improving overall work impairment, but is less beneficial when it comes to
reducing absenteeism, because absenteeism represents a late stage in terms of work impairment that is
difficult to reverse [28, 29]. Data assessing the return to work are sparce, but KEAT et al. [30] showed that
in patients with ankylosing spondylitis, treatment with infliximab improved the capacity to work and
enabled at least some patients to return to work. Rheumatological criteria for clinical remission have long
been established for many diseases, and now clinical remission criteria also exist for severe asthma [16].
Considering these criteria, 29 patients (54%) in our study were in remission after 12 months of treatment.
Considering working patients, 78% were in remission compared to 30% of the not-working patients,
showing an 8-fold chance of being in remission after 1 year when employed. However, this study does not
show causality of employment affecting remission and further research is needed to address this question.
Besides the affect severe asthma has on a patient’s life, it is also associated with substantial societal costs,
especially in patients regularly treated with OCSs [31]. A comparison of asthma-related costs between the
different grades of severity shows that costs are more than twice as high in patients with severe asthma

Working: 27

Old-age pension: 14

Jobless: 3

Student: 2

Homemaker: 6

Disability pension: 2

Working: 25

Old-age pension: 19

Student: 1

Jobless: 3

Homemaker: 3

Disability pension: 3

FIGURE 2 Sankey chart of the employment status of all 54 patients at baseline and after 12 months of
anti-interleukin (IL)-5/anti-interleukin-5 receptor α (IL-5Rα) therapy. The status of the 27 employed patients
remained stable in 22 patients and changed in five patients, of whom four patients retired and one patient lost
employment due to unknown reasons. Of the six patients at home as homemakers, two started working again
and one patient retired. Of the two students, one started working. One unemployed patient became unable to
work due to disability.
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than in patients with moderate asthma [32]. Exacerbations, and especially hospitalisations, are one of the
main drivers for high healthcare costs in patients with asthma and lead to higher expenses in patients with
severe asthma [33], but a study with 333 asthma patients showed that indirect costs are also highly relevant
when assessing the economic burden of asthma and that at all levels of disease severity indirect costs were
twice as high as direct costs [32]. Especially in young adults, a diagnosis of asthma also means a
substantial individual financial burden mainly driven by loss of income rather than direct healthcare costs
[34]. Therefore, achieving asthma control in patients with severe asthma by treatment with IL-5/IL-5Rα
antibodies could potentially attenuate both individual and societal losses. Needless to say, anti-IL-5/
anti-IL-5Rα therapy is associated with high treatment costs and the vigorous debate whether treatment with
biologicals in severe asthma is cost-effective is ongoing. Numerous studies have analysed the
cost-effectiveness of all approved antibodies and results are highly ambiguous, mainly due to different
study designs and the variety of factors influencing direct and indirect costs [35–38]. Convincing evidence
exists to the effect that biological treatment should be initiated when inhaled treatment is not sufficient to
control disease and this includes conscientious assessment of inhaler adherence, because this is well known
to be in need of improvement [39–41]. Concerning anti-IL-5/anti-IL-5Rα therapy, treatment with
benralizumab and mepolizumab potentially represents a cost-effective treatment option by reducing
exacerbations and medication use and increasing overall disease control, especially when considering the
reduced indirect treatment costs [42, 43]. However, further studies considering all cost-driving aspects and
including positive influences on indirect cost, such as the loss of work productivity, are needed to make a
definite point concerning cost-effectiveness. Further research should also include predictors for treatment
response to antibodies. With regard to the steadily increasing number of biologicals approved for severe
asthma, the choice of the right antibody for the right patient becomes increasingly difficult, but represents
an important aspect in optimising treatment and thereby cost-effectiveness [44–46].

This study is limited by the small number of patients included and by missing data. Owing to the
worldwide COVID-19 pandemic, many patients did not attend follow-up appointments and subsequently
questionnaires were not filled out. No conclusions concerning the effects of antibodies other than
mepolizumab and benralizumab can be drawn from the data, because only patients with IL-5/IL-5Rα
antibody treatment were included. The effect of responder status could not be assessed owing to the low
number of patients. Furthermore, parts of the used questionnaire have not been validated.

In summary, IL-5/IL-5Rα antibodies are highly effective in daily clinical practice and, by improving
asthma control and QoL, can further lead to improved work productivity and less absenteeism at work.
Self-reported work productivity significantly improved after 12 months of treatment and patients stated
substantially fewer negative effects on their working situation.
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