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Purpose: Asthma is one of the most prevalent chronic diseases in Germany affecting 4–5% of all adults and 10% of children. Despite
the availability of biologicals in recent years, studies show patients with inadequately controlled severe asthma in real life. The aim of
the current study was to characterize and estimate the number of patients with NVL/GINA level 4 or 5 asthma and signs of poor
control in Germany.
Patients and Methods: In 2021, we retrospectively analyzed data collected during 2019 using the IQVIA™ LRx and IQVIA™
Disease Analyzer databases which contain anonymized longitudinal data covering approximately 80% of statutory health insurance
(GKV) prescriptions in Germany with most relevant information about prescriptions, basic patient demographics or location of the
prescriber; the IQVIA™ Disease Analyzer anonymized electronic medical records from a representative sample of office-based GPs
and specialists. An expert committee of pulmonologists from different hospitals and expert practices supported the study. Asthma
patients treated according to NVL/GINA 4/5 who used SABAs frequently (≥3 on days with no ICS-containing prescriptions/year) and/
or received prescriptions for oral corticosteroids (OCS) (score of ≥2/year, a pulmonologist prescription scored 1.0, GP 0.75) were
classified as severe, uncontrolled asthma.
Results: In 2019, 3.4 million patients received at least two prescriptions of respiratory medications and 2.4 million patients on
maintenance respiratory treatment have asthma. A total of 625,000 asthma patients were treated according to NVL/GINA step 4 or 5.
Among these, 54,000 were uncontrolled according to the pre-defined OCS and/or SABA use, which corresponds to approximately
15% of patients in certain regions.
Conclusion: In 2019, approximately 54,000 patients in Germany treated according to NVL/GINA step 4/5 had evidence suggestive
for poor asthma control, up to 15% of patients in certain regions. Yet, only 12,000 patients overall were being treated with biologicals
suggesting a possible treatment gap that requires further investigation.
Keywords: prescription database, disease analyzer, uncontrolled asthma, oral corticosteroid, OCS, short-acting β2-agonist, SABA

Introduction
One of the most prevalent chronic diseases in Germany is asthma with 4–5% of all adults and more than 10% of children
being affected.1 Although effective asthma therapies are available optimal asthma management is limited by non-
compliance, budget constraints or a lack of confidence in the therapy.1 Asthma recommendations have changed over
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the years and are currently based on the level of asthma control rather than disease severity.2,3 Asthma control can be
achieved in the majority of patients, but surveys repeatedly show that this is not the case in real life.2

“Severe Asthma” encompasses a group of patients who require treatment on steps 4–5 of GINA guidelines to prevent
their asthma from becoming “uncontrolled”, or who remain “uncontrolled” despite this therapy.4 Treatment options for
severe uncontrolled asthma have increased recently, especially with the introduction of novel biologic therapies.3,5 Most
therapies for severe asthma target type-2 (T2) high asthma and include biologics approved for use in the United States
and Europe including omalizumab, mepolizumab, benralizumab, reslizumab and dupilumab.5,6 In registries of severe
asthma approximately 90% of patients are T2 high.7,8 In Germany, regardless of the introduction of biologicals for the
treatment of severe asthma, a high number of patients are still inadequately controlled possibly due to suboptimal use of
available therapies in a routine care setting, and therefore still rely on the use of oral corticosteroid (OCS) maintenance
therapy,9 but current data are not available.

The aim of the current study, therefore, was to estimate the number of patients with treatment according to NVL/
GINA step 4 or 5 in Germany and to define the characteristics of uncontrolled asthma in order to estimate the extent of
patients who might benefit from intensified diagnostic and treatment with the hypothesis that there are still high numbers
of patients with inadequately controlled severe asthma in the different regions of Germany.

Patients and Methods
Study Design and Materials
The study was performed retrospectively based on data collected from January to December 2019 and ended before the start
of the COVID-19 pandemic to exclude possible effects of the pandemic. The study period was 1 year because a 1-year
epidemiological analysis ensures that seasonal effects such as allergic contributions to asthma are captured. It also provides
a broader picture of the treatment options in severe asthma with new product launches and changes in guidelines.

An expert committee of pulmonologists from different hospitals and expert practices supported the study and defined
the patient cohorts, the methodology and the data analyses in cooperation with GlaxoSmithKline GmbH & Co KG.

Data Sources
IQVIA™ Longitudinal Prescription Data (LRx) was used as main data source for patient quantification. This longitudinal
anonymized prescription database contains approximately 80% of the statutory health insurance (SHI/GKV (Gesetzliche
Krankenversicherung)), under which ~90% of the German population are insured, prescriptions claimed in retail pharmacies.
IQVIA™ LRx contains most relevant information from SHI prescriptions such as prescribed product, substance and pack
(identified via Pharmazentralnummer PZN), prescription date and prescriber specialty. Basic patient demographics (age and
gender) are included as well as the location of the prescriber on KV (Kassenärztliche Vereinigung, Association of Statutory
Health Insurance Physicians, 17 regional KVs in Germany) -district level (63 districts in Germany).

The IQVIA™ Disease Analyzer, a database of anonymized electronic medical records from a representative sample
of office-based GPs and specialists in Germany10 was used to establish a machine learning model and to validate
different IQVIA™ LRx results.

Human Ethics Statement
The database used includes only anonymized data in compliance with the regulations of the applicable data protection
laws. German law allows the use of anonymous electronic medical records for research purposes under certain
conditions. According to this legislation, it is not necessary to obtain informed consent from patients or approval from
a medical ethics committee for this type of observational study that contains no directly identifiable data.

Because patients were only queried as aggregates and no protected health information was available for queries, no
Institutional Review Board approval was required for the use of this database or the completion of this study.
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Machine Learning Model
The databases are not linked for data privacy reasons and the prescription data collected in LRx does not contain
diagnosis. Therefore a gradient boosted tree model was trained on Disease Analyzer data that does contain diagnosis to
recognize demographics and prescription histories of asthma patients and predict indication in LRx data to determine
which patients on respiratory therapeutics actually suffer from asthma and not from other respiratory diseases (mostly
COPD or chronic bronchitis). The purpose of the model was to determine which treatment courses in LRx most likely
belong to asthmatics, and to exclude treatment courses from the analysis that were related to COPD or other non-asthma
conditions.

Training sample: 165,979 Patients with at least one statutory health insurance prescription of the drug classes
mentioned or listed below (referred to as core market) between 1 Jan 2019 and 31 Dec 2019. Drug classes defined by
EPhMRA ATC class (anatomical classification of pharmacy products that groups substances into classes of similar action
or use): R03A3 (LABA), R03B2 (Xanthines), R03D1 (pure ICS), R03F1 (ICS/LABA), R03J2 (LTRA), R03M0 (asthma-
only biologics), + omalizumab and dupilumab. In all patients were 101,615 from 907 general practitioner (GPs), 46,168
patients from 26 pulmonologists, 18,196 patients from 184 pediatricians. The sample was reduced to 89,978 patients who
had at least two prescriptions within one year, the latter being within 2019. Patients were assigned asthma or COPD
based on the full history of ICD-10 codes (J45, J46 for asthma; J44 for COPD) that a patient has been diagnosed with in
the doctor´s office (earliest diagnoses date back to 1992).

A weighting scheme was used to assign a unique indication if both diagnoses were present in a patient’s history:
Diagnoses explicitly linked to a prescription in the core market (this can be done by the prescriber) had the highest
weight, followed by diagnosis issued on the same day as a core market prescription. Other diagnoses weighted less, with
further decreasing weights for historic diagnoses.

Asthma labels were assigned to 51,663 patients and 25,468 were assigned COPD. There were 12,847 patients with
ambiguous diagnoses and were subsequently removed from the training sample. There were 8,736 patients who had no
documented diagnosis and were also removed from the training sample.

The model was tested on a holdout sample of 24,428 patients that did not go into model training. Predicted diagnosis was
compared with the actual label assigned by ICD codes as described above. Prediction was correct for 81% of patients.

Prediction of Asthma Diagnosis
Because of this huge amount of different treatment possibilities and heterogeneous patient profiles it was important to
assure the asthma diagnosis. Patients with inhaled therapy only were predicted an indication by the machine learning
model. The basis of this model was the documented explicit diagnosis of 90,000 patients from > 1.100 general
practitioner or specialist practices of the IMS Disease Analyzer. Patients who had received one of the five approved
asthma biologics (mepolizumab, benralizumab, reslizumab, omalizumab, dupilumab) were predicted using a rule-based
approach: mepolizumab, benralizumab and reslizumab patients were assigned asthma as it was the only approved
indication during the study period. For omalizumab and dupilumab, prescriber specialty and co-medication were
considered to distinguish between asthma patients and patients with dermatological indications such as urticaria
(omalizumab) or atopic dermatitis (dupilumab).

Selection of Patients with GINA 4/5 Asthma
Treatment combinations of patients were classified into the five GINA steps.3 Daily inhaled ICS dose is relevant for
GINA classification and needs to be estimated as the prescription data does not indicate how the drug is used. The
selection criteria for the cohort of patients with treatment according to NVL/GINA step 4 or 5 were first: maintenance
therapy for at least half of the study period as a quality criterion to the data, in order to select patients with good database
observability and not only seasonal flares of high dose medication, and second: treatment primarily according to GINA3

step 4 or 5, or treatment according to GINA step 3 and noticeable step up treatment during the study period for at least
120 days OCS+ICS+LABA+ (LAMA or leukotriene-receptor antagonist [LTRA]) as criteria to select patients with
asthma treated according to GINA 4 or 5.
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Selection of Patients with Uncontrolled NVL4/5 Asthma
In the subset of 625,301 patients with GINA 4/5 asthma high amounts of SABA or OCS prescriptions were used as proxy
for insufficient asthma control. Not all OCS prescriptions can be assumed to be specific to asthma and with SABA
prescriptions stockpiling must be accounted for. Patients who had high amounts of OCS prescriptions, high amounts of
SABA prescriptions or both, were selected as uncontrolled. Several cutoffs were discussed and finally, the following
intermediate scenario was selected:

OCS: “Acute-type” OCS prescriptions from GPs, pulmonologists and hospital outpatient departments in 2019 were
counted. We found in a database with prescription-indication linkage (IQVIA Disease Analyzer) that only ¾ of high-dose
OCS prescriptions issued to asthma patients by non-pulmonologists were in fact asthma related. In order to not overestimate
the population of asthma-related OCS prescriptions, we discounted non-pulmonologist prescriptions of high-dose OCS by
this factor. Prescriptions from pulmonologists scored 1.0, prescriptions from other specialists or GPs scored 0.75, Patients
that had a score of 2 or more were flagged as high OCS. The definition of acute OCS Rx is shown in Figure 1. This content
was validated with dosing recommendations issued by pulmonologists and documented Disease Analyzer.

SABA: Patients with at least 3 SABA prescriptions during 2019 issued on days with no prescription of ICS-
containing maintenance medication were flagged as high SABA.

The study has been approved by the respective ethic committees.

Results
Patients with Asthma Treatment
In Germany, 3.4 million patients received at least two prescriptions of medications licensed for respiratory diseases in
2019 and had data of at least 180 days during the study period. Characteristics of patients on asthma maintenance
therapy: 50.7% female (mean age 50.0, median 52 years); 34.5% male (mean age 42.3, median 45 years); 14.8% not
known (mean age 41.2, median 45 years). The asthma medication included ICS, long-acting β2-agonists (LABA), long-
acting muscarinic antagonists (LAMA), ICS/LABA combinations, theophylline, montelukast or biologicals.

Around 70% of patients get prescribed maintenance respiratory treatment to control their asthma, 30% for COPD. An
analysis of the IQVIA-LRx database was performed to select the cohort of patients with asthma maintenance treatment
and an asthma diagnosis. In addition a Machine Learning Model was used to confirm the asthma diagnosis (ICD-10 J45)

Rescue Medication Based on strength and package

Maintenance Therapy

• All Liquid Formulations
 (mostly pediatric)
• Betamethasone
• Dexamethasone

 Assumption:
 Duration of therapy max. 10 days

≥ 20 mg all acute
 10 mg 50, 100 maintenance
 10 mg < 50 acute
< 10 mg ≥ 50 maintenance

Prednisolone, Prednisone
 Strength Package Type

Methylprednisolone

Triamcinolone

≥ 16 mg all acute
 8 mg 50, 100 maintenance
 8 mg < 50 acute
< 8 mg ≥ 50 maintenance

≥ 16 mg all acute
 8 mg 50, 100 maintenance
 8 mg < 50 acute
< 8 mg ≥ 50 maintenance

• Cloprednol

 Assumption:
 1 tablet per day

Figure 1 Definition of acute OCS Rx.
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and differentiate from COPD, acute or chronic bronchitis. According to demographic and therapeutic variables the
system assessed the most important predictors to classify patients. Thirty features were identified; patient age was the
most important, number of prescriptions and amount of ICS was second and third respectively. The validation of this
model showed that by using these features the model identified patients on maintenance therapy with a diagnosis of
asthma with a precision of 86% and a recall of 86%.

Therapy courses of 1.56 million patients in the LRx database met the study inclusion criteria and were predicted to have
a diagnosis of asthma. Projection of the sample to national level (statutory plus private health insurance) resulted in
a population of 2.4 million patients on asthmamaintenance therapy in 2019 (projections of populations are shown in Figure 2).

The number of patients with GINA 4 or 5 therapy during the majority of treatment days in 2019 was 594,257–
633,662 and they were selected with at least 180 days of maintenance treatment supply during 2019. The number of
patients (31,442) who did not strictly meet the GINA 4/5 criteria but had at least 180 days of maintenance therapy and at
least 120 days of GINA 4/5 therapy or at least 120 days of a therapy consisting of ICS/LABA, and OCS and LAMA or
LTRA were also selected. In total, 625,301 asthma patients fulfilled these inclusion criteria and were defined as patients
with asthma treatment according to GINA 4/5 (Figure 2).

Patients with Uncontrolled Asthma Treated According to GINA Step 4/5
To select the patients with uncontrolled asthma the IMS LRx data was analyzed according to OCS or excessive reliever
(SABA) use as markers of uncontrolled asthma or exacerbations in patients on maintenance treatment for GINA step 4/5.

GPs are absolutely and relatively (per patient) the main prescriber of SABA. In our cohort they prescribed a mean SABA
amount of 260 puffs per patient. Eleven percent of all asthma patients (250 thousand patients) on maintenance therapy
received at least 4×200 puffs of SABA during the study period (Figure 3). It is expected that not all SABA that is prescribed is
used by the patients, so that an excessive reliever (SABA) use was defined by time to SABA refills. More than 43,000 patients
with severe asthma received 4 or more SABA prescriptions during the study year with a time to SABA refill of 60 days
(Figure 3). In all, 27,835 SABA patients with at least 3 SABA prescriptions during 2019 issued on days with no prescription of
ICS-containing maintenance medication were flagged as high SABA.

Stepwise reduction of the IQVIA LRx database to 
define the relevant patient cohort

Cohort (projected to national level)

Steps for reduction of study cohort

IQVIA™ LRx contains ~80% of GKV prescriptions claimed in retail pharmacies

Patients with relevant maintenance therapy 
(2 Rx of relevant substances) during the study period

Determination of asthma indications using a model
 of patient and therapy profiles

~12,000
Patients with at least one biologics 

prescription during study period

~54,000
With high OCS or SABA prescription volumes as 

indicators for exacerbation or excessive use of reliever

Patients with at least 180 days of maintenance therapy:
predominantly in NVL step 4, 5 or at least 120 days of quadruple-therapy

in NVL3

~3,4M

~2,4M

625k

Figure 2 Cohort of asthma patients in Germany; 3.4 million patients received at least 2 prescriptions of licensed asthma medications, 2.4 million had an asthma diagnosis and
were on maintenance asthma treatment and 625,000 patients were treated according to NVL/GINA step 4 or 5.
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Most of the OCS prescriptions are issued by general practitioners; 20% are not asthma specific but low dose OCS, e.
g. for rheumatic diseases. After quality check with the IMS Disease Analyzer more than 60% of the high dose OCS
prescriptions by general practitioner were related to asthma and more than 90% of the high dose OCS prescriptions by
pneumologists. OCS can be used for maintenance therapy as well as for a short period in case of exacerbations. The dose
used by the patient is not known so that OCS maintenance therapy was calculated according to the dose and package size.
A validation with the IMS Disease Analyzer pulmonologists showed an accuracy of this model of 89%. Eleven thousand
patients with severe asthma received 3, and 29 thousand patients with severe asthma received 2 and more OCS
prescriptions during the study period (Figure 4). There were 30,167 patients that had a score of 2 or more and were
flagged as high OCS.

SABA Prescription per Patient in Germany

58.6%

15.8%

9.2%
5.7%

2.9%
0.9% 2.4%

0.5% 0.5% 0.9% 2.6%

0 1 2 3 4 5 6 7 8 9 10+

On Average > 2 Puffs per Day:
11% of the Cohort/250,000 Patients

P
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SABA-Prescription (200 puffs) per Year

56,000

88,000

43,000

76,000

26,000

63,000

30 days 60 days 90 days 120 days

Time to next Prescription

GINA 4/5 Asthma Patients with 3 or 4 SABA Prescriptions (Rx) 

≥ 3
≥ 4

Rx per Study Year

A
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u
m

p
ti

o
n

43
,0

00
-7

6,
00

0*

Figure 3 SABA prescription per patient in Germany. Eleven percent (250,000 patients) of patients with asthma maintenance therapy received prescriptions for more than 2
puffs SABA per day. More than 43,000 patients with GINA 4/5 treated asthma received 4 or more SABA prescriptions during the study year. Two thresholds were applied to
estimate the number of patients with suspected SABA overuse: At least 3 SABA Rx with at least 90 days distance (76,000, permissive), or at least 4 SABA Rx per year, at
least 60 days apart (43,000, conservative). Further SABA prescriptions issued within 90 days, or 60 days, respectively, to account for possible possession and concurrent use
of multiple inhalers per patient.

Patients with GINA 4/5 Asthma and ≥ 2 OCS Prescriptions

34,000

29,000

13,000
11,000

No Quantifier GP-factor (< 20 mg)

According to Prescriber

A
ss

u
m

p
ti

o
n

11
,0

00
-2

9,
00

0*

≥ 2 
≥ 3

Rx per Study Year

Figure 4 Patients with GINA 4/5 asthma and ≥ 2 OCS prescriptions. Two thresholds were applied to estimate the number of patients with suspected OCS overuse: 29,000
patients with GINA 4/5 treated asthma received at least 2 OCS prescriptions during the study period (permissive estimate), 11,000 at least 3 OCS prescriptions
(conservative estimate of OCS over users).
Note: GP factor: OCS prescriptions < 20mg are only counted if prescribed by a pulmonologist.
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Taking into account overlaps between the SABA and OCS population, a total of 54,026 patients were flagged as
uncontrolled GINA 4/5 asthma. The percentage of patients in GINA 4/5 who fulfilled the characteristics of uncontrolled
asthma showed regional differences ranging from 7 to 15% (Figure 5). Twelve thousand patients with GINA 4/5 asthma
were treated with biologicals and 10,000 of these asthmatics were controlled; only 2,000 were not controlled and
included in the group of the 54,000 uncontrolled GINA 4/5 asthmatics.

Discussion
The present study aimed to characterize and estimate the number of patients with NVL/GINA level 4 or 5 asthma and
signs of poor control in Germany and to evaluate possible areas for improvement.

The study was performed in 2019 before the start of the COVID-19 pandemic to exclude possible influences of
SARS-CoV-2 related prescriptions. Experts in pneumology from hospitals and practices supported the study as an expert
committee. They defined the suitable patient cohorts, the methodology and the data analysis that were performed, they
reviewed, evaluated and interpreted the data, provided critical feedback and approved the final version. The IQVIA
Supply Database provided the possibility to evaluate real life prescription of 80% of the statutory health insurance in
Germany. This broad coverage of all available data as well as the interdisciplinary approach and the fact that longitudinal
treatment data is available make this database unique. In addition, quality control could be performed using the EMR
Disease Analyzer with diagnosis according to ICD 10, free text and lab data of 90,000 patients from > 1100 GPs or
specialist practices.

Supplementary to performing all the analysis on the basis of this broad database of high quality we used
a conservative approach for all our analyses. In the group of patients with asthma prescription we included only those
that had at least two prescriptions of licensed asthma medications during the study period. This approach might have
excluded patients with seasonal treatment only. Follow-up of at least 180 days during the study period ensured
a continuous disease history but did not exclude death or treatment initiation during the study year. Using this procedure,
we found 3.4 million patients with an asthma treatment. In 2010 Virchow J. C. reported a prevalence of asthma in
Germany of 4–5% of adults corresponding to 3.2 to 4 million patients.1 In 2014/2015 Steppuhn et al11 performed
a survey about the prevalence of asthma during the last 12 months in Germany, the Gesundheit in Deutschland aktuell

% of Patients with 
GINA 4/5 Asthma

13

12

11

10

9

8

7

Up to 15% have Characteristics of Uncontrolled 
Asthma in the Different Regions

Figure 5 Overview of regional distribution of uncontrolled GINA 4/5 asthma in Germany. Up to 15% of all patients with GINA 4/5 asthma had characteristics of
uncontrolled asthma in the different regions in Germany.
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(GEDA) study. Using a questionnaire patients ≥ 18 years of age were asked if they have had asthma or allergic asthma
during the last 12 months. Of the 24,016 participating adults (13,144 women, 10,872 men) 6.2% reported asthma or
asthma disorders, corresponding to around 5 million patients.11 With our conservative approach we accessed less than
70% of this number (3.4 million patients with asthma treatment) or less than 50% (2.4 million asthma patients on
maintenance treatment according to GINA), respectively.

OCS as well as reliever prescriptions and the number of refills were quantifiable in our database. Excessive use of
reliever or OCS could acted as an indicator of uncontrolled asthma or exacerbations in patients on GINA 4/5
maintenance treatment. Approximately 54,000 of the 625,000 patients with asthma treated according to GINA 4/5
fulfilled the definition of having uncontrolled asthma and only 12,000 of the 625,000 patients were treated with
biologicals. According to Worth et al annually, 47% of GINA 4 patients treated by GPs (40% treated by respiratory
physicians [RPs]) and 52% of GINA 5 patients treated by GPs [54% treated by RPs] received ≥ 3 SABA inhalers in
2017/2018 in Germany (Disease Analyzer database [IQVIA], n=15,640 patients).12 In a study based on five European
countries including Germany, Janson et al reported a prevalence of SABA overuse, defined as ≥ 3 inhalers per year, of
16% in Germany (Disease Analyzer database [IQVIA], 2013–2018, n=53,866 patients).13 The main difference in the
methodology between the study by Janson et al and the Worth study was the required observation time: follow-up for at
least 12 months before and after study entry (Janson et al), observability criterion of having had at least two visits with
their physician during the study period (Worth et al). These German retrospective studies showed that the prevalence of
SABA overuse in patients treated in general and pneumologist practices in Germany was very high compared to our
conservative approach of using only SABA patients with at least 3 SABA prescriptions during 2019 issued on days with
no prescription of ICS-containing maintenance medication (1.2% of asthma patients on maintenance therapy). Despite
new treatment options for severe asthma, Lommatzsch et al reported a prevalence of OCS >30 d/y during the years 2015–
2017 of 9.2% (Y1), 9.5% (Y2) and 8.8% (Y3) for GPs and 6.3% (Y1), 6.4% (Y2) and 6.2% (Y3) for RPs irrespective of
treatment step (GINA 1–5) using a German electronic medical records database (IMS®) covering 1289 GPs and 28
RPs.14 These numbers are even higher than our conservative approach and further data is needed to understand the
reasons for these high number of patients not being controlled and how to overcome this treatment gap.9,12 There is
existing data on SABA overuse and uncontrolled status of symptoms in asthmatics in Germany in general, but not in
relation to the definition of severe uncontrolled asthma which would qualify for use of biologics. We stated more clearly
that there are so far no existing data estimating the number of uncontrolled severe asthmatics in Germany and therefore
our study provides important novel data. In addition German data already available have assessed asthma control using
the ACT whereas we used prescription data. The ACT is standard in clinical practice to define whether a patient has
uncontrolled asthma or not. However, although being a valid tool, the ACT is not available for such a large cohort of
patients, but rather limited to research centers which would represent a selection bias. By use of prescription data we
were independent of the existence of ACT scores and we may have covered a broader range of patients by accessing the
LRx database.

Limitations of the study are: The dynamic changes in therapies available and updates to guidelines can change the
relationships overtime. No diagnoses are included in the IQVIA-LRx database. Accordingly the prescription of an asthma
medication had to be used as indirect indicator for a diagnosis of asthma. However the validation of the model using the
EMR Disease Analyzer recorded patients on maintenance therapy having an asthma diagnose with a precision of 86%
and a recall of 86%. The actual OCS dose administered by individual patient is unknown. Accordingly, the amount of
OCS maintenance therapy had to be calculated according to the dose and package size, but again a validation with the
EMR Disease Analyzer pulmonologists showed an accuracy of this model of 89%. The treatment data used to classify
patients here does not allow for differentiation between “difficult-to-treat” and “severe” asthma, as this requires in-depth
individual assessment.15 Data defining the quantitative relationship between “difficult-to-treat” and “severe” asthma is
not available for Germany and is also scarce on an international level. On the other hand, as detailed above, we used
a conservative approach for all definitions to avoid overestimation.
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Conclusion
Around 54,000 patients with asthma treated according to GINA 4/5 in Germany, because of the asthma severity and/or
difficult-to-treat asthma, had poor asthma control (OCS and/or SABA overuse), representing up to 15% of these patients
in some regions. However, currently only 12,000 of the 625,000 patients with GINA 4/5 treatment are treated with
biologicals suggesting a possible unmet need or treatment gap that may be due to underutilization of biologic treatments
and the management of difficult-to-treat asthma using a treatable traits approach. Further data is needed to elucidate the
reasons and to develop strategies to improve the management of these patients.
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