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▪ For uncontrolled asthma, GINA recommends addition of LAMA to ICS/LABA dual therapy (DT)1

▪ As different triple therapy (TT) options have been approved,1 there is a need to understand and quantify patients’ 

valuation of the clinical benefits, convenience, and risks associated with DT and TT

▪ The heterogeneity of patient preferences should be considered when tailoring asthma treatment

Introduction

DT, dual therapy; GINA, Global Initiative for Asthma; ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; TT, triple therapy

1. Global Initiative for Asthma (GINA) 2022. Available from: https://ginasthma.org/gina-reports/ [Accessed: August 1, 2022].

▪ The objective of this study was to elicit patients’ preferences for attributes associated with DT and TT in order to 

identify which patients would benefit most from stepping up to TT

‒ Here we focus on understanding the heterogeneity in preferences of patients with asthma for TT and DT

‒ An overview of the average preferences is presented in this same session: ‘Patient preferences for dual-and    

triple- maintenance inhaler therapies: understanding who benefits most from triple therapy’

Objective

https://ginasthma.org/gina-reports/


▪ An online DCE, developed in a mixed-methods research process, was used to elicit preferences for attributes of inhaled 

maintenance therapies that matter to asthma patients

DCE, discrete choice experiment
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ACT, Asthma Control Test; COPD, chronic obstructive pulmonary disease; DCE, discrete choice experiment; DPI, dry powder inhaler; DT, dual therapy; MDI, metered-dose inhaler; RAI, 

relative attribute importance; SMI, soft mist inhaler; TT, triple therapy; UK, United Kingdom; US, United States

Methods (cont.)

▪ Inclusion criteria:

– patients with asthma ≥18 years of age at enrollment

– self-reported diagnosis of asthma for ≥1 year

– self-reported daily maintenance inhaler use of ≥3 months (TT or DT and ACT <20)

– resident in the UK, US, Germany or Japan

▪ Patients were excluded if they had COPD, or were receiving a biologic therapy for asthma

▪ DCE included five attributes of inhaled maintenance therapies: 

– annual attacks

– breathlessness

– chest symptoms

– inhalers

– risk of osteoporosis 

▪ A mixed logit model was used for DCE analysis

– To estimate RAI scores which represent a maximum contribution of each DCE 

attribute to a preference

– To quantify trade-offs as a maximum acceptable risk of osteoporosis and attack 

equivalents

– To compute probabilities for TT being preferred over DT were obtained to 

understand who benefits from stepping up to TT

▪ Subgroup analysis was conducted based on country of residence, age group, gender, time 

since asthma diagnosis, ACT score, treatment history of asthma

Attribute Level

Annual attacks
(1) No asthma attack per year

(2) 1 asthma attack per year

(3) 2 asthma attacks per year 

Breathlessness
(1) Mild breathlessness

(2) Moderate breathlessness 

(3) Severe breathlessness 

Chest symptoms
(1) No chest symptoms

(2) Moderate chest symptoms 

(3) Severe chest symptoms 

Inhaler

Inhaler 1 Inhaler 2

(1) DPI (Ellipta)

(once-daily, 1-step prep)
–

(2) DPI (Breezhaler)

(twice-daily, 4-step prep)
–

(3) Pressurized inhaler (MDI)

(twice-daily, 3-step prep)
–

(4) DPI (Ellipta)

(once-daily, 1-step prep)

SMI (Respimat)

(once-daily, 3-step prep)

(5) DPI (Turbuhaler)

(twice-daily, 2-step prep)

SMI (Respimat)

(once-daily, 3-step prep)

(6) Pressurized inhaler (MDI)

(twice-daily, 3-step prep)

SMI (Respimat)

(once-daily, 3-step prep)

(7) DPI (Turbuhaler)

(twice-daily, 2-step prep)

DPI (Handihaler)

(once-daily, 3-step prep)

(8) Pressurized inhaler (MDI) 

(twice-daily, 3-step prep)

DPI (Handihaler)

(once-daily, 3-step prep)

Risk of 

osteoporosis

(1) 0 out of 100 (0%)

(2) 3 out of 100 (3%)

(3) 6 out of 100 (6%)



Demographics and clinical characteristics

▪ 1000 patients met the eligibility criteria and 

were included in the study 

▪ 49.7% of patients had an ACT score of <15, 

indicating not well-controlled asthma, and 

the mean ACT score was of 14.4 (SD=3.3)

▪ Nearly 90% of patients had asthma 

diagnosis over 3 years ago

▪ In total, 14.9% of patients were taking TT, 

either as stand-alone or in combination with 

LTRA

*Score of >19 indicates well-controlled asthma, ≤19 indicates not well-controlled asthma

ACT, Asthma Control Test; DT, dual therapy; LTRA, leukotriene receptor antagonist; TT, triple therapy; SD, standard deviation; UK, United Kingdom; US, United States

Overall 

(N=1000)

US 

(n=237; 23.7%)

UK 

(n=250; 25.0%)

Germany 

(n=240; 24.0%)

Japan 

(n=273; 27.3%)

Demographics

Age, years, n (%)

18–34

35–44

45–54

55–64

≥65 

252 (25.2)

306 (30.6)

230 (23.0)

141 (14.1)

71 (7.1)

81 (34.2)

72 (30.4)

37 (15.6)

31 (13.1)

16 (6.8)

51 (20.4)

77 (30.8)

65 (26.0)

35 (14.0)

22 (8.8)

51 (21.2)

63 (26.2)

63 (26.2)

44 (18.3)

19 (7.9)

69 (25.3)

94 (34.4)

65 (23.8)

31 (11.4)

14 (5.1)

Female, n (%) 521 (52.1) 162 (68.4) 119 (47.6) 127 (52.9) 113 (41.4)

ACT Score,* n (%)

5–9

10–14

15–19

20–25

69 (6.9)

428 (42.8)

492 (49.2)

11 (1.1)

12 (5.1)

86 (36.3)

138 (58.2)

1 (0.4)

28 (11.2)

94 (37.6)

128 (51.2)

0 (0.0)

22 (9.2)

97 (40.4)

119 (49.6)

2 (0.8)

7 (2.6)

151 (55.3)

107 (39.2)

8 (2.9)

Time since asthma diagnosis, n (%)

1–2 years 

3–5 years

6–10 years

10+ years

104 (10.4)

238 (23.8)

192 (19.2)

466 (46.6)

20 (8.4)

37 (15.6)

40 (16.9)

140 (59.1)

20 (8.0)

42 (16.8)

54 (21.6)

134 (53.6)

27 (11.2)

52 (21.7)

58 (24.2)

103 (42.9)

37 (13.6)

107 (39.2)

40 (14.7)

89 (32.6)

Treatment history for asthma, n (%)

DT

DT + LTRA

TT

TT + LTRA

668 (66.8)

183 (18.3)

43 (4.3)

106 (10.6)

134 (56.5)

88 (37.1)

5 (2.1)

10 (4.2)

199 (79.6)

34 (13.6)

8 (3.2)

9 (3.6)

221 (92.1)

6 (2.5)

13 (5.4)

0 (0.0)

114 (41.8)

55 (20.1)

17 (6.2)

87 (31.9)



▪ The most important attribute was the risk of osteoporosis 

(RAI=38.3%), followed by breathlessness (RAI=21.2%), 

chest symptoms (RAI=18.2%), annual asthma attack 

(RAI=13.9%), and inhaler aspects (RAI=8.4%)

– Breathlessness and chest symptoms were jointly 2.8 

times (39.4% vs. 13.9%) more important than an 

asthma attack

– Furthermore, breathlessness, chest symptoms, and 

asthma attacks were jointly 1.4 times (53.3% vs. 

38.3%) more important than the risk of osteoporosis

▪ Significant standard deviations in the estimates suggest 

existence of individual specific treatment priorities

▪ To explore if some of this preference heterogeneity can be 

explained, RAI scores were derived for different subgroups

CI, confidence interval; MDI, metered dose inhaler; RAI, relative attribute importance; SD, standard deviation; SE, standard error 

Results

Preference estimates for attributes of inhaled maintenance treatment

Risk of osteoporosis

Inhaler

RAI (SE) = 18.2% (1.1)

RAI (SE) = 13.9% (1.3)

RAI (SE) = 21.2% (1.2)

RAI (SE) = 38.3% (1.5)

RAI (SE) = 8.4% (1.3)

0.0

Incremental Utility (95% CI) 

0.5 1.0 1.5

Asthma attack per year

Two

One

None

Severe

Moderate

Mild

Breathlessness

Severe

Moderate

None

Chest symptoms

6%

3%

0%

Breezhaler

MDI + Handihaler

Turbuhaler + Handihaler

Turbuhaler + Respimat

Ellipta

MDI

Ellipta + Respimat

MDI + Respimat 

2.0

SD (SE)

Reference

0.480 [0.043]***

0.959 [0.086]***

Reference

0.385 [0.050]***

0.667 [0.077]***

Reference

0.280 [0.037]***

0.363 [0.049]***

Reference

1.019 [0.045]***

2.038 [0.089]***

Reference

0.355 [0.056]***

0.503 [0.121]***

0.487 [0.109]***

0.432 [0.100]***

0.726 [0.129]***

0.699 [0.134]***

0.723 [0.103]***



▪ Preferences differed between asthma patients

– Females placed higher importance on chest symptoms 

(RAI=20.5% vs 11.6% p<0.001) and less importance on risk of 

osteoporosis (RAI=31.3% vs. 49.8%, p<0.001) than males

– Patients diagnosed at least 10 years ago placed higher importance 

on breathlessness (RAI=24.8%) than patients diagnosed more 

recently (1–2 years ago [RAI=11.2%, p<0.01])

– Patients who were diagnosed less than 6 years ago (RAI=42.1%) 

placed significantly more value on inhaler than those who were 

diagnosed more than 10 years ago (RAI=7.7%, p<0.01)

– Inhaler aspects were also more important to patients with worse 

asthma control (ACT score 5–9; RAI=19.9%) than those with better 

asthma control (ACT score 15–19; RAI=8.7%, p<0.05)

– Risk of osteoporosis was especially important to patients from 

Japan (RAI=50.4%), more so than those from US (RAI=31.4%, 

p<0.001), UK (RAI=28.4%, p<0.001), and Germany (RAI=40.3%)

– Patients younger than 65 years of age placed more importance on 

risk of osteoporosis (RAI=38.7% vs. 29.0%, p<0.01) but less 

importance on breathlessness (RAI=20.3% vs. 29.8%) than 

patients aged ≥65 years 

*Reference level within each subgroup; †Only RAI >3% are displayed. RAI scores in bold are significantly different from corresponding overall sample RAI score at 5% level.

ACT, Asthma Control Test; CI, confidence interval; RAI, relative attribute importance; SD, standard deviation; SE, standard error; UK, United Kingdom; US, United States 

Relative attribute importance among subgroup

Results

Overall (N=1000)

ACT score: 5–9* (N=69, 6.9%)

ACT score: 10–14 (N=428, 42.8%)

ACT score: 15–19 (N=492, 49.2%)

ACT score: 20–25 (N=11, 1.1%)

Age group: <65 years* (N=929, 92.9%)

Age group: ≥65 years (N=71, 7.1%)

Country of residence: US* (N=237, 23.7%)

Country of residence: UK (N=250, 25.0%)

Country of residence: Germany (N=240, 24.0%)

Country of residence: Japan (N=273, 27.3%)

Gender: Male* (N=479, 47.9%)

Gender: Female* (N=521, 52.1%)

Time since diagnosis: 1–2 years ago* (N=104, 10.4%)

Time since diagnosis: 3–5 years ago (N=238, 23.8%)

Time since diagnosis: 6–10 years ago (N=192, 19.2%)

Time since diagnosis: 10+ years ago (N=466, 46.6%)

Treatment history for asthma: Dual therapy* (N=668, 66.8%)

Treatment history for asthma: Dual therapy + LTRA (N=183, 18.3%)

Treatment history for asthma: Triple therapy (N=43, 4.3%)

Treatment history for asthma: Triple therapy + LTRA (N=106, 10.6%)

8.4 38.3 18.2 21.2 13.9

19.9 40.6 14.2 17.3 8.0

11.3 42.2 16.9 19.1 10.5

8.7 34.9 19.6 21.8 15.1

21.0 28.3 12.7 19.3 18.6

9.2 38.7 18.0 20.3 13.8

12.9 29.0 18.1 29.8 10.2

12.9 31.4 21.0 22.8 11.9

10.8 28.4 21.0 22.6 17.2

12.4 40.3 14.7 21.6 11.0

14.4 50.4 12.9 11.6 10.6

9.8 49.8 11.6 18.8 10.0

10.5 31.3 20.5 22.3 15.4

24.0 38.7 19.7 11.2 6.5

18.1 42.6 16.0 13.2 10.1

14.5 37.5 16.2 19.1 12.7

7.7 34.8 18.6 24.8 14.1

8.5 37.2 18.2 21.2 14.8

15.3 35.7 19.0 20.1 9.8

25.3 23.9 20.1 25.7 5.0

19.7 46.2 12.1 10.6 11.5

Asthma attack per year

Breathlessness

Chest symptoms

Risk of osteoporosis

Inhaler



DT, dual therapy; SCS, systemic corticosteroid; TT, triple therapy

▪ Symptom control is an important patient-relevant endpoint in clinical studies

▪ Osteoporosis risk is a more important attribute than a reduction in breathlessness, chest symptoms, or risk of asthma attacks

‒ The relative importance of osteoporosis risk to patients demands additional research into the link between SCS and bone health in

asthma

▪ Preferences for inhaled maintenance therapy attributes varied according to patient characteristics, e.g., country of residence, age, time 

since diagnosis, gender, and asthma control status

▪ The findings suggest that when evaluating the initiation of TT, individualized assessments are required; these assessments are multi-

dimensional in nature, and should consider the country, patient characteristics, and individual treatment priorities

Conclusions

Limitations
▪ The study relied on self-reporting and no confirmational diagnosis was collected

▪ The nature of the study was hypothetical in that inhaler preferences were obtained for patients who had not necessarily handled 

the inhalers in question, but were asked to imagine using them for the purpose of the study
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