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Introduction: Continuous or episodic allergen exposure is a major risk factor of frequent symptoms and

exacerbations for patients with allergic asthma. It has been shown that temperature-controlled laminar

airflow (TLA) significantly reduced allergen exposure and airway inflammation and improved quality of life

of patients with poorly controlled allergic asthma.

Objective: The objective was to evaluate the effects of nighttime TLA when used during real-life conditions for

12 consecutive months in addition to the patients’ regular medication.

Methods: This multicenter, pre- and postretrospective observational study included patients with inadequately

controlled moderate-to-severe allergic asthma who received add-on treatment with TLA for 12 consecutive

months. Data on medication use, asthma control, asthma symptoms, lung function, use of hospital resources,

and exacerbations were collected after 4 and 12 months and compared with corresponding data collected

retrospectively from medical records during the year prior to inclusion in the study.

Results: Data from 30 patients (mean age 28; range 8�70) completing 4 months and 27 patients completing

12 months of TLA use are presented. The mean number of exacerbations was reduced from 3.6 to 1.3

(pB0.0001), and the ratio of asthma-related emergency room visits or hospitalizations diminished from 72.4

to 23.3% (p�0.001) or from 44.8 to 20.0% (pB0.05), respectively, after 12 months of TLA use. The Asthma

Control Test index increased from 14.1 to 18.5 (pB0.0001). After 4 months of TLA use, clear improvements

can be shown for most variables in line with the data collected after 12 months.

Conclusions: The addition of TLA to the patients’ regular medication significantly reduced exacerbations,

asthma symptoms, and the utilization of hospital resources. The data support that TLA may be an important

new non-pharmacological approach in the management of poorly controlled allergic asthma.
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A
sthma is a chronic inflammatory disease asso-

ciated with genetic predisposition and increased

responsiveness to multiple triggers inducing and

maintaining airway inflammation (1). In allergic asthma,

this airway inflammation is mainly driven by the expo-

sure to inhalant allergens to which the patient is sensitized.

Accordingly, reduction of allergen exposure is recom-

mended to reduce asthma symptoms in addition to

appropriate antiinflammatory medications (2�6). Patients

with persistent allergic asthma are recommended to mini-

mize the exposure to inhalant allergens to improve asthma

control (7, 8).

With this approach, asthma control can be attained

and maintained for the majority of patients in a con-

trolled trial setting, but this may be different in real-life

practice (9�14). Poorly controlled asthma accounts for

a disproportionately high share of the costs of asthma

and represents a heavy socioeconomic burden (15�18).

A subgroup of these patients with severe and persistent

asthma even needs oral corticosteroids (OCS) as main-

tenance or intermittent treatment despite the well-

documented long-term side effects (19).

The patient group with unstable severe allergic asthma

has a high unmet medical need and is at increased risk of

hospitalization for exacerbations and for asthma death

underlining the requirement for further means to gain

control (20).

Air filter devices have been tested to achieve a re-

duction in allergen exposure. Blinded studies have,

however, failed to demonstrate significant benefit, which

indicates that the reduction in allergen exposure achieved

by these techniques was insufficient to impact airway

inflammation and asthma symptoms (21, 22).

The device AirsonettTM (Airsonett AB, Ängelholm,

Sweden) uses a temperature-controlled laminar airflow

(TLA) of purified air directed to the breathing zone of a

patient during sleep. The device, below referred to as TLA,

distributes a filtered cooled laminar airflow, descending

from an overhead position, which displaces aeroallergens

from the breathing zone (23).

The efficacy of the TLA device has previously been

demonstrated in a randomized, controlled, parallel-group

trial that evaluated the add-on use of the device or a

placebo device in 312 patients with persistent atopic

asthma and features of inadequate asthma control,

according to Global Initiative for Asthma (GINA) 2006

(24). Nocturnal control of aeroallergen exposure was

shown to improve quality of life and to reduce airway

inflammation in adults and children without significant

adverse effects (25). The most pronounced beneficial

effects were seen in those with highest asthma treatment

intensity at baseline (GINA 4) and in those with poor

asthma control at baseline.

The aim of this study was to investigate if the use of the

TLA device during nighttime, as an add-on to prevailing

regular asthma medication, would reduce airway inflam-

mation and improve symptoms, including exacerbations,

hospital admissions, emergency visits, and the use of sys-

temic corticosteroids in patients with poorly controlled

moderate-to-severe persistent allergic asthma. Of special

interest was the evaluation of the frequency of asthma

exacerbations and other consequences, for example, OCS

use, hospital admissions or emergency room (ER) visits,

due to improved disease management under the influence

of TLA application.

Methods

Ethics
The study was approved by the Ethics Committee (der

Med. Fakultät Bochum) on November 4, 2011 (Ref No.

4175�11). Local management (R&D) approval was

obtained at each center.

Patients
Potential eligible patients were identified at participating

sites based on the below mentioned screening and eli-

gibility criteria from a clinic database or diary. Informed

patient consent was sought for study participation as well

as research access to the medical records and, if needed,

researcher contact with the general practitioner to com-

plete the study dataset. For underage patients, written

informed consent was also collected from their guardians.

Study design
A non-randomized uncontrolled pre�post retrospective

observational study was carried out to investigate the

effect of 12 months’ TLA use during real-life conditions.

The study was performed in 10 German centers specia-

lized in pediatric or adult lung diseases with a special

interest in severe and difficult-to-treat asthma. Patients

with severe and difficult-to-control persistent asthma

were followed according to a structured study protocol

with clinical visits after 4 and 12 months while on nightly

TLA use. The TLA device was installed in the home of

the patients within 10 days of study inclusion.

Prospectively collected data covering the 12 months of

TLA use on asthma exacerbations and emergency care

visits were compared with corresponding data collected

retrospectively for the study baseline from medical records

at the hospitals or clinics where the patients had been

treated during the prestudy year.

There was no prespecified hypothesis that the study was

statistically powered to investigate. As the study involved a

broad group of patients with poorly controlled persistent

asthma, and the management of the patients during the

study period was deemed by the individual status of the

patient triggered by the same treatment goals during

regular medical care, the handling of patients and clinical

decisions were not restricted in any way, as normal in
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controlled clinical trials. The study, therefore, intentionally

compared treatment effects in real-life circumstances.

Study participants
Specific screening criteria for potential study patients

were applied at all participating centers (Row 1 in Table 1).

Study participants were recruited during the period

December 2011 to November 2012.

Patients with severe difficult-to-control asthma (Row 2

in Table) fulfilling the following eligibility criteria were

recruited (26): Physician diagnosis of asthma, difficult-to-

treat asthma, good treatment adherence and trained

inhalation technique, positive bronchodilator response

and/or bronchial hyperreactivity (BHR; Row 3 in Table 1),

high level of control medication (Row 4 in Table 1),

inadequate asthma symptom control according to Na-

tional guidelines (27), during the past 4 weeks (Row 5 in

Table 1), written informed consent signed by patient and/

or guardians, hospital medical records available and

accessible.

The following ineligibility criteria were applied:

Diagnosis of other obstructive or systemic lung diseases

(e.g. cystic fibrosis, COPD) at the time of inclusion, other

lung diseases or congenital malformations in the airways,

other significant chronic conditions, congenital or ac-

quired heart disease with significant functional changes.

Data collection
Retrospective clinical data according to the study case

report form (CRF), for the 12-month period preceding

study inclusion and start of the period with the TLA

device, were collected from paper or electronic hospital

medical records available at the clinics where the patients

had visited or been treated in the previous year.

Data collected at study inclusion (baseline data) in-

cluded patient demographics (age, sex, and BMI), presence

of concomitant allergic diseases (rhinitis, eczema, and food

allergies), concomitant allergy/asthma medications, num-

ber of perennial allergies, lung function parameters (PEF,

FEV1, and FEV1%), classification of asthma control (27;

Table 2), the Asthma Control Test (28; ACT index),

symptoms of BHR, daily or nightly asthma symptoms,

and inability to work (or go to school) due to the asthma.

The Childhood Asthma Control TestTM (29) was used

for patients under 14 years of age.

At baseline, retrospective information from hospital

medical records related to exacerbations during the 12

months prestudy period was collected including the num-

ber of exacerbations and need for medical intervention, for

example, asthma-related ER visits, asthma-related hospi-

tal admissions, and exacerbations requiring intensive care.

For classification of exacerbations, the ATS/ERS defi-

nition of moderate and severe exacerbations was used

(Row 6 in Table 1; 30).

After 4 months (16 weeks) and 12 months of TLA use,

the data corresponding to that at study baseline were

recorded. Data about exacerbations and need for hospi-

tal/medical resources during the past 4 or 8 months were

collected at the study visits after 4 and 12 months,

respectively.

Data were collected in a paper CRF and entered into an

Excel-based study database after study completion and

analyzed according to a prespecified analysis plan.

Primary outcomes
The primary objective of the study was to evaluate the

intraindividual change in asthma control after 12 months

of TLA use: 1) the number of exacerbations; 2) the need

of asthma-related emergency care; 3) the need of asthma-

related hospital admissions; 4) the need of asthma-related

intensive care; 5) the use of OCS; 6) changes in asthma

control according to ACT index and GINA classification.

Secondary outcomes
Lung function, use of relievers, ability to work (or go to

school), symptoms of BHR, and frequencies of daily or

nightly symptoms were documented as secondary out-

come parameters.

Statistics
Patient demographics and other baseline characteristics

were summarized using descriptive statistics, contingency

tables for qualitative variables; and mean, standard

deviation, median, minimum, and maximum for quanti-

tative variables. The analysis used information for all

patients with collected postuse data in accordance with

an Intention-to-treat approach. No imputations of miss-

ing values were applied. Data collected after 4 months of

TLA use, related to exacerbations and requirements of

medical resources due to exacerbations, were compared

with corresponding data collected at baseline. All statis-

tical tests were performed on the observed differences

between post-TLA and pre-TLA values. The changes in

exacerbations and ACT score were analyzed using the

Wilcoxon Signed Rank test. All qualitative variables were

analyzed using McNemar’s test.

Results
From 10 participating hospitals, patients were actively

recruited at eight centers. A total of 43 patients were found

to be eligible for participation and were screened. Thirty-

two patients (74%) consented to study participation: 27

were classified with difficult-to-control asthma and 5

with treatment-resistant asthma. Two of these thirty-two

patients never showed up for the follow-up visits after

4 and 12 months, and another three patients did not show

up for the final visit after 12 months of TLA use. Data at

4 months were completed for 30 patients and at 12 months

for 27 patients.
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Table 1. Inclusion criteria for screening and recruitment (patients were required to fulfill each of the inclusion criteria 2�5)

1: Screening criteria for potential

study participation

� Criteria for severe asthma, based on the German Asthma Net (27)

� At least one severe exacerbation during the past 12 months which fulfilled at least

one of the following criteria:

� Inpatient treatment or treatment in an emergency department

� Exacerbation treated outside the hospital with systemic steroids for at least

3 days or by an increasing dose of a systemic therapy for at least 3 days

� Willingness to participate in the study where baseline data will be collected at

study inclusion, that is, before the TLA use, after 4 months (TLA treatment

success evaluation) and after 12 months use (long-term evaluation).

2: Inclusion criteria for severe

asthma (26)

The study population consisted of three subgroups of patients, those with:

� Untreated, severe asthma

� Difficult-to-treat severe asthma

� Treatment-resistant severe asthma, including:

� Asthma for which control is not achieved despite the highest level of

recommended treatment: refractory asthma and corticosteroid-resistant

asthma; or

� Asthma for which control can be maintained only with the highest level of

recommended treatment.

3: Inclusion criteria for positive bronchial

reversibility and positive bronchial

hyperreactivity (BHR)

� Positive bronchial reversibility test (]12% increase in FEV1 after short-acting

beta2 agonists (SABA); or

� Significant bronchial hyperreactivity (BHR) following unspecific provocation

(e.g. with methacholine or treadmill).

A positive BHR was defined according to the following (31):

� A decrease in FEV1�20% after methacholine challenge test; or

� A decrease in FEV1�10% after a standardized exercise bronchial provocation

test; or

� Circadian PEF variability�20% over a period of 3�14 days, derived from at least

four measurements per day.

4: Inclusion criteria for high level of

therapy

� Long-term therapy with high-dose ICS (only for children and adolescents aged 6�18)

� (�400 mg budesonide equivalent/�200 mg fluticasone alone); or

� Daily therapy with medium-to-high-dose ICS (]400 mg budesonide equivalent/

]200 mg fluticasone) in combination with long-acting beta2 agonists and/or

leukotriene receptor antagonist and/or theophylline; or

� Therapy with OCS fixed ]3 past months.

5: Inclusion criteria for inadequate

asthma symptom control according to

NVL (27) in the past 4 weeks prior to

inclusion

� Asthma symptoms ]3 times per week; or

� Use of rescue medication; or

� Limited activity due to asthma; or

� Any symptoms at night; or

� Exacerbation(s) ]1 last year, treatment with systemic steroids and/or

hospitalization required; or

� Reduced lung function: pathological FEV1/FVC ratio or FEV1 at inclusion.

6: Outcome parameter: The ATS/ERS

definition of moderate and severe asthma

exacerbations (30)

A moderate asthma exacerbation should result in a temporary change in treatment,

in an effort to prevent the exacerbation from becoming severe, and should include

one or more of the following:

� Deterioration in symptoms, deterioration in lung function, and increased rescue

bronchodilator use. These features should last for 2 days or more but not be

severe enough to warrant systemic corticosteroid use and/or hospitalization.

� ER visits for asthma (e.g. for routine sick care), not requiring systemic

corticosteroids, may be classified as moderate exacerbations.

Use of oral corticosteroids, or an increase from a stable maintenance dose, for at

least 3 days.

The magnitude of change in these outcomes differs depending on the population

studied and each individual patient’s baseline variation.

Uwe Schauer et al.

4
(page number not for citation purpose)

Citation: European Clinical Respiratory Journal 2015, 2: 28531 - http://dx.doi.org/10.3402/ecrj.v2.28531

http://www.ecrj.net/index.php/ecrj/article/view/28531
http://dx.doi.org/10.3402/ecrj.v2.28531


Baseline demography and patient characteristics
Patient baseline characteristics are presented in Table 3.

Patient mean age was 28, and 50% were B18 years of age

at baseline. The mean number of exacerbations during

the previous 12 months was 3.6 (range 0�12); only four

patients (13%) had no exacerbation at all during the

prestudy period. According to the criteria for evaluation

of asthma control, 16 patients (55%) had uncontrolled

asthma and 10 (34%) partly controlled asthma. The mean

ACT score was 14.1. In addition to the diagnosis of aller-

gic asthma, the great majority of patients also showed at

least one other form of allergic symptom as allergic

rhinitis, eczema, or food allergy. The ratio with present

symptoms of BHR was 73%. Ten patients (33%) were on

Table 2. Criteria for evaluation of asthma control based on The Global Strategy for Asthma Management and Prevention,

Global Initiative for Asthma (GINA) (24); information related to any week within the past 4 weeks

Criterion

Controlled asthma

(all criteria fulfilled)

Partly controlled asthma

(1�2 criteria within 1 week fulfilled)

Uncontrolled

asthma

Symptoms during the day None or 52 times per week �2 times per week At least three

criteria from ‘Partly

controlled Asthma’

� within 1 week

Restriction of activities in everyday life None Yes

Nocturnal symptoms/at awakening None Yes

Intake of a rescue medication/emergency

treatment

None or 52 times per week �2 times per week

Lung function (PEF or FEV1) Normal B80% of the predicted or personal

best value

Exacerbationa None One or more per year One per week

aAny exacerbation in a week is defined as uncontrolled asthma. Definition of exacerbation: Episode with increase in shortness of breath,

coughing, wheezing, and/or chest tightness, that goes along with a decrease of PEF or FEV1.

Table 3. Patient baseline characteristics before TLA use

Patient characteristics at inclusion Mean (SD); range Proportion (%)

Age 28.1 (20.0); 8.3�70.9

Female 16/30 (53)

BMI 21.8 (4.4); 13.7�30.9

Concomitant allergic rhinitis 23/30 (76)

Concomitant allergic eczema 10/30 (33)

Number of different typesa of perennial allergies (dust mites/pet dander/mold/other) 2.0 (1.0); 0�4

Specific food allergy 11/30 (37)

Number of exacerbations during the previous 12 months prior to inclusion 3.6 (3.5); 0�12

Asthma control (GINA)

Uncontrolled 16/29 (55)

Partly controlled 10/29 (34)

Controlled 3/29 (10)

Asthma control test (ACT) scoreb 14.1 (6.6); 5�27

FEV1(l) (mean and range) 1.92c (0.73�3.44)

FEV1/FVC (%); (mean and range) 79.2d (42�120)

PEF (l/min) (mean and range) [l/min] 4.22 (1.26�6.13)

Medication

ICS [DDD:s mg/day]e 1,095 (833.8)

Daily OCS treatment (mg)e 33.5; 10�100 10/30 (33)

Anti-IgE treatment (mg per dose)f 150�600 13/30 (43)

aFour subgroups/classes of perennial allergies were considered (dust mites/pet dander/mold/other). A patient thus could get up to four
points if allergic to one or more allergens in each of the four groups.
bFor one child, the adult version was completed at first visit, for another two children, the adult version was completed at the last visit.
cTwo missing values.
dThree missing values.
eThe doses used by the OCS users, 10/30 (33%).
fThe doses used by the anti-IgE users, 13/30 (43%).
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regular treatment with OCS at the beginning of the study

and 13 (43%) with anti-IgE monoclonal antibodies.

Exacerbations
The screening criteria for study participation required at

least one episode of severe exacerbation during the pre-

vious 12 months; four patients did not fulfill this require-

ment and were excluded for statistical analysis for this

parameter. One patient had no previous exacerbations at

all and another three patients had had previous exacerba-

tions but not during the past 12 months.

During the 12 months of TLA use, the exacerbation

frequency diminished from an average of 3.6 (range 1�12)

to an average number of exacerbations of 1.3 for the whole

period (range 0�5; pB0.001). The proportion of patients

without any exacerbations increased from 13 to 33%

(pB0.05) during the TLA period (Table 4 and Fig. 1).

Within the first 4 months of TLA use, 60% of the

participants were free of exacerbations (pB0.001). The

mean number of exacerbations during that period was 0.7

(pB0.0001).

Resource use
During the 12 months of TLA use, the patient proportion

needing asthma-related ER visits was reduced from 72 to

23% (p�0.001). The proportion of patients requiring

asthma-related inpatient hospitalization declined from 45

to 20% (pB0.05). No patient needed intensive care treat-

ment after TLA was introduced as compared with 14%

during the previous year, but this difference was statisti-

cally not significant (Table 4 and Fig. 1).

Data collected after the first 4-month treatment period

verified a fast onset of the TLA effect, with only 14% of the

participants requiring an ER visit (pB0.001) and 10%

requiring inpatient hospitalization during that period

(pB0.01).

Asthma control
After 12 months of TLA use, the proportion of patients

with uncontrolled disease had diminished from 55 to 0%,

and the ratio with controlled disease increased from 10 to

34%. The outcome after 4 months approached statisti-

cal significance (p�0.0503) but was highly significant

(pB0.001) after 12 months TLA use (Fig. 2).

The mean ACT score increased significantly during

TLA use, at 4 months from 14.1 to 17.8 (pB0.01) and after

12 months a score of 18.5 was recorded (pB0.0001; Table 4).

The proportion of patients with symptoms of BHR

declined significantly during the study, from 73% at base-

line to 33% after 12 months (pB0.01; Table 4 and Fig. 3).

Table 4. Main study outcomes at baseline and after 4 and 12 months of TLA use (statistical comparisons with baseline values)

Ratios (n/N;%) or means (m; range) and p

Visit 1

Baseline

Visit 2

4 months TLA

Visit 3

12 months TLA

Number of exacerbations in the past 12 months

(NB: Data at Visit 2 refers to last 4 months)

3.6 (1�12) 0.7 (0�4) (B0.0001) 1.3 (0�5) (B0.0001)

Ratio with no exacerbations in the past 12 months

(NB: Data at Visit 2 refers to last 4 months)

4/30; 13.3% 18/30; 60.0% (0.0002) 10/30; 33.3% (0.0143)

Ratio requiring ]1 asthma-related emergency room

visits in the past 12 months

(NB: Data at Visit 2 refers to last 4 months)

21/29; 72.4% 4/29; 13.8% (0.0002) 7/30; 23.3% (0.0010)

Ratio requiring ]1 asthma-related inpatient

hospitalizations in the past 12 months

(NB: Data at Visit 2 refers to last 4 months)

13/29; 44.8% 3/29; 10.3% (0.0027) 6/30; 20.0% (0.0193)

Ratio requiring intensive care in the past 12 months

(NB: Data at Visit 2 refers to last 4 months)

4/29; 13.8% 0 0 (�0.05)

Ratio of patients on oral corticosteroids 10/30; 33.3% 7/30; 23.3% (0.0833) 6/27; 22.2% (0.1025)

Asthma Control Test index 14.1a (5�27) 17.8 (8�25) (0.0023) 18.5 (8�27) (B0.0001)

Ratio with present symptoms of BHR 22/30; 73.3% 14/29; 48.3% (0.0455) 8/27; 33.3% (0.0045)

Ratio with uncontrolled asthma; GINA 16/29; 55.2% 6/30; 20.0% (0.00503) 0 (0.0003)

Ratio with controlled asthma; GINA 3/29; 10.3% 8/30; 26.7% 9/27; 33.3%

Ratio with incapacity to work/attend school 13/30; 43.3% 8/29; 27.6% (0.0956) 6/27; 22.2% (0.1573)

FEV1 1.92b (0.73�3.44) 2.15b (0.54�4.67) (0.1661) 2.28b (0.7�4.81) (0.0019)

FEV1/FVC (%) 79.2c (42�120) 80.8b (35�119) (0.3493) 85.0b (49�117) (0.1091)

PEF 4.22d (1.26�6.13) 4.96d (1.25�10.0) (0.6373) 5.47c (1.2�10.48) (0.0546)

aOne missing value.
bTwo missing values.
cThree missing values.
dSeven missing values.
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There was a trend for daytime symptoms to decline, but

this was not significant (p�0.09 after 12 months). How-

ever, the frequency of nighttime symptoms was signifi-

cantly (pB0.05) lower after 4 months of TLA use; the

difference approached statistical significance after 12

months (p�0.074).

The proportion of patients reporting an asthma-related

inability to work (or go to school) was lower but did not

reach significance (43�22%, Table 4).

Concomitant medications
The proportion of patients treated with oral ster-

oids decreased during the study from 33 to 22% (NS).

After 12 months, the number of patients requiring oral

CS was reduced from 10 to 6 individuals (Table 4 and

Fig. 3).

There were no significant changes in the use of inhaled

corticosteroids (ICS) or other regular controller medica-

tions including the omalizumab dosing.

Fig. 1. Ratio (%) of patients studied with asthma exacerbations during the previous 12 months requiring emergency room visits,

inpatient hospitalizations, or intensive care at baseline and after 12 months TLA use.

Fig. 2. Classification of the asthma control of patients studied according to GINA (24) at baseline and after 4 and 12 months of

TLA use.
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The need for rescue medication, regular short-acting

bronchodilators (SABA), diminished during the 12-month

TLA period and approached statistical significance

(p�0.062) (Fig. 4).

Lung function tests
FEV1 values after 12 months of TLA improved signifi-

cantly (pB0.01). Other values [PEF, FEV1/FVC (%)]

showed numerical changes toward a normalization of

lung function (Table 4).

Discussion
To fully understand the potential impact of a novel drug

or device on the quality of life of a patient, the effect in a

practical, real-life setting has to be evaluated. Therefore,

Fig. 3. Ratio (%) of patients studied presenting symptoms of bronchial hyperreactivity (BHR) or on treatment with oral

corticosteroids (OCS) at baseline and after 4 and 12 months of TLA use.

Fig. 4. Ratios (% of all patients) with different frequencies of rescue inhalation use at baseline and after 4 and 12 months of TLA use.
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not only controlled clinical trials but also prospective,

observational data are important (30, 32).

The long-term goals of modern asthma management

should incorporate the dual components of current clini-

cal control (e.g. symptoms, reliever use, and lung func-

tion) and future risk (e.g. exacerbations and medication

side effects) (26, 30). This prospective 12-month open

study demonstrates that TLA, as an add-on device to

pharmacological treatment in patients with moderate-to-

severe allergic asthma, significantly improved measures of

current clinical control as well as reduced the risk of ex-

acerbation and related healthcare utilization (e.g. ER

visits, hospitalizations, and intensive care). Importantly,

the number of patients with uncontrolled asthma was

reduced from 55% at baseline to 0% after 1 year, and

scores from the ACT were significantly improved with a

clinically meaningful difference compared with baseline

(33). The effects were apparent already after 4 months

and furthermore improved and sustained over the 1-year

observational study period.

These findings demonstrate that the addition of TLA

add-on to standard therapy may be an effective enhance-

ment of the management of difficult-to-control allergic

asthma, supporting previous results from randomized

placebo-controlled efficacy trials (25).

The study has several limitations. It was designed as a

pre- and post-comparison of TLA use on the frequency of

asthma exacerbations in patients with a verified medical

history and documented frequent disease exacerbations

requiring hospital resources, with patients serving as their

own controls.

The data quality of retrospective studies relies very

much on the accuracy and completeness of the clinical

records referred to. Given the nature of the study,

incomplete data may have been obtained from the pre-

TLA period, thus rather leading to an underestimation of

the effects compared with the TLA period, when the study

patients and physicians were aware of the study focus on

exacerbations and asthma disease deteriorations. There-

fore, this study’s reported reduction of the exacerbation

rates and hospital resource utilizations after the TLA

introduction is likely to underestimate the true differences.

Without a control group, any spontaneous improve-

ments in asthma morbidity during the 12-month study

period (TLA use) may have been missed. In addition,

although we took care to select only patients with good

treatment adherence, improved adherence to previous

treatment during the observation period explaining part

of the improvement cannot be excluded. However, we

believe that this is unlikely since eligible patients had had

troublesome asthma with considerable disease burden for

several years, making previous non-adherence to treat-

ment unlikely to be of major relevance.

There were some exacerbation-related parameters that

did not reach formal statistical significance, nevertheless

these parameters all pointed into the same direction, that

is, TLA improved the asthma control status in these

severely ill asthmatics. The lack of statistical significance

may be attributed to the heterogeneity of the patients

included and the low number of events observed.

The mode of action of TLA is to reduce the allergen

exposure during sleep, which is the most likely mechanism

behind the effects observed in this study. However, it

should be noted that TLA also reduces the exposure to

particles in the inhaled air, thus contributing to a general

reduction of airway irritants (22). This may be of signi-

ficant value for severely ill patients who can be expected

to have considerable airway inflammation. Unfortuna-

tely, measures of airway inflammation such as exhaled

nitric oxide were not part of the study protocol. As a

surrogate marker for the reduction of airway inflamma-

tion after TLA introduction, we observed a significant

reduction of BHR compared with baseline levels.

The effect of TLA on concomitant allergic rhinitis and/

or eczema was not recorded in the study. As there are

some remarkable anecdotal reports (outside this study)

about effects of TLA use in asthmatic patients with

eczema and rhinitis comorbidities, further studies are

warranted and are now underway to investigate the effect

of TLA on both these conditions.

The overall management of patients during the TLA

intervention period did not change compared with the

pre-TLA period. The actual nursing care during the TLA

period was not restricted in any way, as is normally the

case in controlled clinical trials. Consequently, the present

study can be viewed as reflecting real-life circumstances

and assessing symptom-related meaningful data.

Conclusions
In conclusion, this open study assessing the effect of 12

months of TLA as add-on to pharmacological manage-

ment in patients with uncontrolled moderate-to-severe

allergic asthma showed a significant reduction of exacer-

bations and use of resources. Improvements in both

subjective and objective asthma control measures con-

firmed the potential value of TLA in the management of

patients with difficult-to-treat allergic asthma. This is even

more relevant, as these severely affected patients were

already treated with high doses of available medications

including systemic corticosteroids. The use of TLA is not

associated with any pharmacological side effects and is

safe to use. Furthermore, the reduction in asthma-related

hospital admissions and emergency resource use has

important socioeconomic advantages. Further studies

are warranted to confirm whether reductions in daily

OCS use can be achieved and sustained. Finally, careful

investigations should be carried out to identify those

patients who will benefit most from TLA as a novel tool

in the management of difficult allergic asthma.

Asthma control in patients with allergic asthma

Citation: European Clinical Respiratory Journal 2015, 2: 28531 - http://dx.doi.org/10.3402/ecrj.v2.28531 9
(page number not for citation purpose)

http://www.ecrj.net/index.php/ecrj/article/view/28531
http://dx.doi.org/10.3402/ecrj.v2.28531


Acknowledgements

The authors thank all of the health care centers and patients who

participated in the study. The authors appreciate the cooperation of all

members of the German Asthma Net (www.german-asthma-net.de).

Conflict of interest and funding

There are no conflicts of interest.

References

1. Tunnicliffe WS, Fletcher TJ, Hammond K, Roberts K, Custovic

A, Simpson A, et al. Sensitivity and exposure to indoor

allergens in adults with differing asthma severity. Eur Respir J.

1999; 13: 654�9.

2. Peroni DG, Piacentini GL, Costella S, Pietrobelli A, Bodini A,

Loiacono A, et al. Mite avoidance can reduce air trapping and

airway inflammation in allergic asthmatic children. Clin Exp

Allergy. 2002; 32: 850�5.

3. Piacentini GL, Bodini A, Costella S, Vicentini L, Peroni D,

Zanolla L, et al. Allergen avoidance is associated with a fall in

exhaled nitric oxide in asthmatic children. J Allergy Clin

Immunol. 1999; 104: 1323�4.
4. Rijssenbeek-Nouwens LH, Fieten KB, Bron AO, Hashimoto S,

Bel EH, Weersink EJ. High-altitude treatment in atopic and

nonatopic patients with severe asthma. Eur Respir J. 2012; 40:

1374�80.
5. Grootendorst DC, Dahlen SE, Van Den Bos JW, Duiverman

EJ, Veselic-Charvat M, Vrijlandt EJ, et al. Benefits of high

altitude allergen avoidance in atopic adolescents with moderate

to severe asthma, over and above treatment with high dose

inhaled steroids. Clin Exp Allergy. 2001; 31: 400�8.
6. Peroni DG, Boner AL, Vallone G, Antolini I, Warner JO.

Effective allergen avoidance at high altitude reduces allergen-

induced bronchial hyperresponsiveness. Am J Respir Crit Care

Med. 1994; 149: 1442�6.
7. Custovic A, Simpson A, Chapman MD, Woodcock A. Allergen

avoidance in the treatment of asthma and atopic disorders.

Thorax. 1998; 53: 63�72.
8. Platts-Mills TA, Vaughan JW, Carter MC, Woodfolk JA. The

role of intervention in established allergy: avoidance of indoor

allergens in the treatment of chronic allergic disease. J Allergy

Clin Immunol. 2000; 106: 787�804.
9. Bateman ED, Bousquet J, Braunstein GL. Is overall asthma

control being achieved? A hypothesis-generating study. Eur

Respir J. 2001; 17: 589�95.
10. Bateman ED, Boushey HA, Bousquet J, Busse WW, Clark TJ,

Pauwels RA, et al. Can guideline-defined asthma control be

achieved? The gaining optimal asthma control study. Am J

Respir Crit Care Med. 2004; 170: 836�44.
11. Cazzoletti L, Marcon A, Janson C, Corsico A, Jarvis D, Pin I,

et al. Asthma control in Europe: a real-world evaluation based

on an international population-based study. J Allergy Clin

Immunol. 2007; 120: 1360�7.
12. Chapman KR, Boulet LP, Rea RM, Franssen E. Suboptimal

asthma control: prevalence, detection and consequences in

general practice. Eur Respir J. 2008; 31: 320�5.
13. Partridge MR, van der Molen T, Myrseth SE, Busse WW.

Attitudes and actions of asthma patients on regular maintenance

therapy: the INSPIRE study. BMC Pulm Med. 2006; 6: 13.

14. Rabe KF, Adachi M, Lai CK, Soriano JB, Vermeire PA, Weiss

KB, et al. Worldwide severity and control of asthma in children

and adults: the global asthma insights and reality surveys. J

Allergy Clin Immunol. 2004; 114: 40�7.
15. Accordini S, Corsico A, Cerveri I, Gislason D, Gulsvik A,

Janson C, et al. The socio-economic burden of asthma is

substantial in Europe. Allergy. 2008; 63: 116�24.
16. Peters SP, Ferguson G, Deniz Y, Reisner C. Uncontrolled

asthma: a review of the prevalence, disease burden and options

for treatment. Respir Med. 2006; 100: 1139�51.
17. Van Ganse E, Laforest L, Pietri G, Boissel JP, Gormand F,

Ben-Joseph R, et al. Persistent asthma: disease control, resource

utilisation and direct costs. Eur Respir J. 2002; 20: 260�7.
18. Accordini S, Bugiani M, Arossa W, Gerzeli S, Marinoni A,

Olivieri M, et al. Poor control increases the economic cost of

asthma. A multicentre population-based study. Int Arch Allergy

Immunol. 2006; 141: 189�98.
19. Lewis LD, Cochrane GM. Systemic steroids in chronic severe

asthma. Br Med J. 1986; 292: 1289�90.
20. Custovic A, Johnston SL, Pavord I, Gaga M, Fabbri L, Bel EH,

et al. EAACI position statement on asthma exacerbations and

severe asthma. Allergy. 2013; 68: 1520�31.
21. Gotzsche PC, Johansen HK. House dust mite control measures

for asthma: systematic review. Allergy. 2008; 63: 646�59.
22. Sublett JL, Seltzer J, Burkhead R, Williams PB, Wedner HJ,

Phipatanakul W, et al. Air filters and air cleaners: rostrum by the

American Academy of Allergy, Asthma & Immunology Indoor

Allergen Committee. J Allergy Clin Immunol. 2010; 125: 32�8.
23. Gore RB, Boyle RJ, Gore C, Custovic A, Hanna H, Svensson P,

et al. Effect of a novel temperature-controlled laminar air-

flow device on personal breathing zone aeroallergen exposure.

Indoor Air. 2015; 25: 36�44.
24. The Global Strategy for Athma Management and Prevention

GIfAG 2006. Available from: http://www.ginasthma.org/ [cited

4 May 2015].
25. Boyle RJ, Pedroletti C, Wickman M, Bjermer L, Valovirta E,

Dahl R, et al. Nocturnal temperature controlled laminar airflow

for treating atopic asthma: a randomised controlled trial.

Thorax. 2012; 67: 215�21.
26. Bousquet J, Mantzouranis E, Cruz AA, Ait-Khaled N,

Baena-Cagnani CE, Bleecker ER, et al. Uniform definition of

asthma severity, control, and exacerbations: document pre-

sented for the World Health Organization Consultation on

Severe Asthma. J Allergy Clin Immunol. 2010; 126: 926�38.
27. Asthma NVL. Available from: http://www.awmf.org/leitlinien/

detail/II/nvl-002.html [cited 4 May 2015].
28. Nathan RA, Sorkness CA, Kosinski M, Schatz M, Li JT,

Marcus P, et al. Development of the asthma control test: a

survey for assessing asthma control. J Allergy Clin Immunol.

2004; 113: 59�65.
29. Liu AH, Zeiger R, Sorkness C, Mahr T, Ostrom N, Burgess S,

et al. Development and cross-sectional validation of the Childhood

Asthma Control Test. J Allergy Clin Immunol. 2007; 119: 817�25.
30. Reddel HK, Taylor DR, Bateman ED, Boulet LP, Boushey HA,

Busse WW, et al. An official American Thoracic Society/European

Respiratory Society statement: asthma control and exacerbations:

standardizing endpoints for clinical asthma trials and clinical

practice. Am J Respir Crit Care Med. 2009; 180: 59�99.
31. Crapo RO, Casaburi R, Coates AL, Enright PL, Hankinson JL,

Irvin CG, et al. Guidelines for methacholine and exercise

challenge testing-1999. This official statement of the American

Thoracic Society was adopted by the ATS Board of Directors,

July 1999. Am J Respir Crit Care Med. 2000; 161: 309�29.

32. Price D, Hillyer EV, van der Molen T. Efficacy versus effec-

tiveness trials: informing guidelines for asthma management.

Curr Opin Allergy Clin Immunol. 2013; 13: 50�7.

33. Schatz M, Kosinski M, Yarlas AS, Hanlon J, Watson ME,

Jhingran P. The minimally important difference of the Asthma

Control Test. J Allergy Clin Immunol. 2009; 124: 719�23.

Uwe Schauer et al.

10
(page number not for citation purpose)

Citation: European Clinical Respiratory Journal 2015, 2: 28531 - http://dx.doi.org/10.3402/ecrj.v2.28531

http://www.german-asthma-net.de
http://www.ginasthma.org/
http://www.awmf.org/leitlinien/detail/II/nvl-002.html
http://www.awmf.org/leitlinien/detail/II/nvl-002.html
http://www.ecrj.net/index.php/ecrj/article/view/28531
http://dx.doi.org/10.3402/ecrj.v2.28531

