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Conclusions

The addition of UMEC to FF/VI was associated with a numerically greater

proportion of patients achieving an improvement in asthma control

independent of age.

Increasing the FF dose alone had a minimal impact across the age range.

• The trend toward improvement in older patients was associated with wide

CIs and therefore should be interpreted with caution.

Overall, patients whose asthma is inadequately controlled on ICS/LABA may

benefit from the addition of UMEC in FF/UMEC/VI triple therapy, irrespective

of age.

Despite optimal adherence to inhaled corticosteroid/long-

acting β2-agonist (ICS/LABA) therapy, 30–50% of patients

have uncontrolled asthma, resulting in a high symptom burden

and a high level of healthcare resource utilization.1–4

The Phase IIIA CAPTAIN study demonstrated improved lung

function after treatment with once-daily fluticasone

furoate/umeclidinium/vilanterol (FF/UMEC/VI) compared with

FF/VI in patients with asthma that is inadequately controlled

on medium–high dose ICS/LABA.5

The CAPTAIN study also suggested that the presence of

type 2 inflammatory biomarkers might influence a patient’s

response to treatment.

• Increasing the dose of FF improved lung function and

reduced the rate of exacerbations to a greater extent in

patients with elevated fractional exhaled nitric oxide (FeNO)

and blood eosinophils, compared with patients with lower

levels of these type 2 biomarkers. In contrast, the benefits

associated with adding UMEC to FF/VI were seen regardless

of type 2 biomarkers.5

• There has been some exploration into the impact of other

baseline characteristics on the response to inhaled asthma

treatment, so far with limited evidence for correlation.6–9

A previous analysis of CAPTAIN revealed that the impact of

adding UMEC to FF/VI or increasing FF dose on lung function

and annualized rate of moderate/severe exacerbations was

independent of age measured as a continuous variable.10

• Continuous analyses are useful to understand the

relationship between the continuous variable and treatment

response across the entire range of data, and avoid the

potential loss of information from introducing arbitrary, single

threshold cut-offs when categorizing data.

• Here we examine the impact on asthma control by age as a

continuous variable.

Background Methods

Table 1. Pooling of CAPTAIN treatment groups by addition of UMEC 62.5 mcg or FF dose

Pooling strategy Pooled treatment group Individual treatment groups

Adding UMEC 62.5 mcg 

to FF/VI

FF/VI FF/VI 200/25 + FF/VI 100/25

FF/UMEC 62.5/VI FF/UMEC/VI 100/62.5/25 + FF/UMEC/VI 200/62.5/25

Doubling FF dose
FF 100 FF/UMEC/VI 100/62.5/25 + FF/UMEC/VI 100/31.25/25 + FF/VI 100/25

FF 200 FF/UMEC/VI 200/62.5/25 + FF/UMEC/VI 200/31.25/25 + FF/VI 200/25

All doses are mcg

Best fitting FP model from FP2 is presented. Analysis performed using a generalized linear mixed model with a logit 

link function and covariates of treatment, sex, region, visit, pre-study ICS dosage at screening, baseline value, FP1, 

FP2, and interaction terms for baseline value by visit, treatment by visit, FP1 by treatment and FP2 by treatment. FP1 

and FP2 represent continuous transformations of age. The shaded area represents 95% CIs. 

FP, fractional polynomials. 

Results

Figure 2. Impact of (A) UMEC and (B) increasing FF dose on ACQ-6 response 

at Week 24 (on- and post-treatment), by age (post-hoc analysis using 

pooled treatments).
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The aim of this post-hoc analysis of the CAPTAIN study was to

investigate the effects of adding UMEC to FF/VI or increasing

the FF dose (using pooled treatments) on asthma control

(measured by the 6-item Asthma Control Questionnaire [ACQ-

6]) by age as a continuous variable.
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CAPTAIN was a Phase IIIA, randomized, 24–52-week, parallel-group study (GSK study 205715, NCT02924688; Figure 1).

Here we report post-hoc analyses of the CAPTAIN study for treatment groups pooled by the addition of UMEC 62.5 mcg to FF/VI

or doubling FF dose (Table 1).

A total of 2436 patients were included in the intention to treat (ITT) population,

with mean age (standard deviation) of 53.2 (13.11) years and 38% were male.

Full demographics are reported in Table 2.

Table 2. Demographics and clinical characteristics of the ITT population

Total* 

(N=2436)

Demographics

Age, years, mean (SD) 53.2 (13.11)

Male, n (%) 922 (38)

BMI, kg/m2, mean (SD)
29.35 

(6.642)

Clinical characteristics 

Total number of exacerbations in 12 months prior to screening, n (%)

0

1

≥2

364 (15)

1390 (57)

682 (28)

Pre-study ICS dose – medium dose†, n (%) 1621 (67)

Pre-bronchodilator FEV1
‡, % predicted, mean (SD)

n=2420

68.2 

(14.76)

Pre-bronchodilator FEV1
‡, mL, mean (SD)

n=2420 

2023 

(678.2)

Reversibility to salbutamol†, %, mean (SD)

n=2418

29.9 

(18.12)

ACQ-7 score‡, mean (SD)
n=2383 

2.1 (0.70)

*ITT population, including all six treatment groups; †at screening; medium dose defined as >250 to ≤500 mcg/day 

fluticasone propionate (or equivalent); ‡at randomization; Note: n=patients with analyzable data. 

BMI, body mass index; SD, standard deviation.

Aims

*Provided as a fixed-dose via the DISKUS DPI; †provided as a fixed-dose via the ELLIPTA DPI; ‡randomization stratified by pre-study ICS dose (medium vs high); §all participants in the 

study had a safety follow-up contact approximately 7 days after the End of Study Visit (dependent on actual transition date) or Early Withdrawal Visit. 

All doses are mcg. 

ACQ, asthma control questionnaire; BID, twice a day; DPI, dry powder inhaler; FEV1, forced expiratory volume in 1 second; HRU, healthcare resource utilization; ITT, intention-to-treat; 

QD, once daily; R, randomization

Figure 1. CAPTAIN study design
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The ACQ-6 is a shortened version of the 7-item ACQ, and measures asthma symptoms and rescue bronchodilator use (omitting

the FEV1% predicted item).11

• Each patient-completed question scores from 0–6 (0, well controlled; 6, extremely poorly controlled), with a recall period of the

past week. The total score is calculated as the mean value.

The endpoint for this analysis was the proportion of patients achieving an improvement in ACQ-6 total score when adding UMEC

to FF/VI or increasing FF dose, reported by patient age at study entry as a continuous variable.

• This was analyzed using a generalized linear mixed model to calculate the adjusted odds ratios of meeting a responder

threshold of ≥0.5-point improvement (decrease in score) from baseline for the ACQ-6 total score at Week 24.

Fractional polynomial (FP) modeling was used to model the effect of age on the odds ratio of meeting a responder threshold when:

• Adding UMEC to FF/VI (pooled FF 100 + 200/UMEC 62.5/VI groups vs pooled FF 100 + 200/VI groups) or

• Increasing FF dose (pooled FF 200-containing groups vs pooled FF 100-containing groups).

• The FP models were adjusted for two FP transformations of age at study entry and their interactions with treatment.

– The best fitting model from 36 pre-defined models was selected based on likelihood.12

– Prior to modeling, age values were pre-transformed using the approach suggested by Royston and Sauerbrei.13

The addition of UMEC 62.5 to FF/VI (Figure 2A) was associated with a

numerically greater proportion of patients achieving an improvement in asthma

control (ACQ-6 total score) from baseline at Week 24, regardless of age.

Increasing FF dose from 100 to 200 (Figure 2B) had minimal impact on the

proportion of patients achieving an improvement in asthma control across all

patient ages, though a variation in the response was observed.

• There was some indication of numerically greater odds of achieving an

improvement in response to increase in FF dose for older patients; however,

the 95% confidence intervals (CIs) were wide.

In both analyses there was uncertainty in the data at the extreme values of age

due to low patient numbers.
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