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 Approximately 30–50% of patients with asthma remain uncontrolled, despite adherence to ICS/LABA therapy.1–5

 Addition of a LAMA to ICS/LABA improves lung function and reduces exacerbation rates in patients with asthma.6-8

 The CAPTAIN study showed that adding UMEC to FF/VI improved lung function and symptom control in patients with 
uncontrolled asthma despite ICS/LABA therapy.9

 In CAPTAIN, response to inhaled therapy varied according to markers of type 2 inflammation (blood eosinophils and 
FeNO) at baseline: addition of UMEC improved FEV1 regardless of type 2 inflammation status, whereas increasing 
FF dose showed increasing benefit with increasing type 2 biomarkers.9

 As IgE is also a marker of airway type 2 inflammation10, we hypothesized that IgE levels may influence treatment 
response.

FeNO, fractional exhaled nitric oxide; FEV, forced expiratory volume in 1 second; FF, fluticasone furoate; ICS, inhaled corticosteroid; IgE, immunoglobulin E; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; 
VI, vilanterol; UMEC, umeclidinium.
1. Bernstein DI, et al. J Asthma 2015;52:1073–83; 2. Lee LK, et al. J Asthma 2018;55:208–19; 3. Sulaiman I, et al. Eur Respir J 2018;51:1701126; 4. Davis J, et al. J Asthma 2019;56:332–40; 
5. Gon Y, et al. Respir Investig 2021;59:454–63; 6. Virchow JC, et al. Lancet 2019;394:1737–49; 7. Kerstjens HA, et al. N Engl J Med 2012;367:1198–207; 8. Kerstjens HAM, et al. Lancet Respir Med 2020;8:1000–12; 
9. Lee LA, et al. Lancet Respir Med 2021;9:69–84; 10. Fahy JV. Nat Rev Immunol 2015;15:57–65. 

Background and aims 

BACKGROUND

 Using data from CAPTAIN, this post hoc analysis investigated the impact of adding UMEC and/or increasing FF dose 
in subgroups defined by baseline IgE levels. 

AIMS
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Methods: Study design

 CAPTAIN was a Phase IIIA, randomized, 24–52-week, parallel-group study in adults with inadequately controlled 
asthma despite ICS/LABA therapy (205715, NCT02924688). 

*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.
BID, twice a day; DPI, dry powder inhaler; EOS, eosinophils; IgE, immunoglobulin; FeNO, fractional exhaled nitric oxide; FEV1, forced expiratory volume in 1 second; FF, fluticasone furoate; HRU, healthcare resource utilization; 
ICS, inhaled corticosteroid; ITT, Intention-to-treat; LABA, long-acting β2-agonist; QD, once daily; R, randomization; UMEC, umeclidinium; VI, vilanterol.

Safety 
follow-up§

FF/UMEC/VI 100/31.25/25 QD, N=405

FF/VI 200/25 QD, N=406

FF/UMEC/VI 100/62.5/25 QD, N=406

FF/UMEC/VI 200/31.25/25 QD, N=404

FF/VI 100/25 QD, N=407

FF/UMEC/VI 200/62.5/25 QD, N=408

Fluticasone 
propionate/salmeter

ol 250/50 BID*

FF/VI 
100/25 QD† R‡

3-week
run-in period

2-week 
stabilization period

Fixed treatment: 
0–24 weeks

Variable treatment: 
24–52 weeks 

N=2436 (ITT population)

Primary endpoint

Week 24
Up to 5 on-treatment clinic visits

5-week ICS/LABA optimization 24–52-week treatment evaluation

≥18 years old with an 
asthma diagnosis

Uncontrolled on ICS/LABA 
(dose equivalent to 
fluticasone propionate 
>250 mcg/day)

FEV1 ≥30 to <85% 
predicted with 
demonstrated reversibility

HRU contact for asthma in 
previous 12 months

Blood EOS 
and serum IgE

measured
FeNO

measured
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Methods (cont.): Analyses

ENDPOINTS
 Change from baseline in clinic trough FEV1 at Week 24 (primary endpoint in CAPTAIN) analyzed using mixed-model 

repeated measures.

 Annualized rate of moderate/severe asthma exacerbations (Weeks 1–52; key secondary endpoint in CAPTAIN) 
analyzed using a negative binomial model.

 ACQ-7 response (≥0.5-point decrease from baseline) at Week 24 analyzed using a generalized linear mixed model 
with a logit link function.

SUBGROUPS
 Endpoints analyzed (post hoc) in the ITT population (N=2436) divided into tertiles (allowing the number of patients to 

be evenly distributed across the three subgroups) according to baseline IgE levels:

 ≤85 KU/L (n=801)

 >85 to ≤306 KU/L (n=803)

 >306 KU/L (n=803)
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Baseline demographics and clinical characteristics: 
IgE subgroups and ITT population 

*ITT population, including all six treatment groups; †at screening, medium dose defined as >250 to ≤500 mcg/day FP (or equivalent); ‡at randomization. IgE subgroup data are from a post hoc summary.
ACQ, Asthma Control Questionnaire; BMI, body mass index; FEV1, forced expiratory volume in 1 second; FP, fluticasone propionate; ICS, inhaled corticosteroid; IgE, immunoglobulin E; ITT, intention-to-treat; 
SD, standard deviation.

 Mean age and the proportion of females were lower in the >306 KU/L subgroup versus other IgE subgroups.
 Baseline lung function was slightly lower in the ≤85 KU/L subgroup versus other IgE subgroups.

≤85 KU/L
(N=801)

>85 to ≤306 KU/L
(N=803)

>306 KU/L 
(N=803)

Overall* 
(N=2436)

Demographics
Age, years, mean (SD) 56.0 (12.08) 52.3 (13.02) 51.3 (13.75) 53.2 (13.11)

Male, n (%) 235 (29) 302 (38) 372 (46) 922 (38)

BMI, kg/m2, mean (SD) 29.59 (6.454) 29.39 (6.481) 29.04 (6.992) 29.35 (6.642)

Clinical characteristics

Total number of exacerbations in 12 months prior to screening, n (%)
0
1
≥2

114 (14)
473 (59)
214 (27)

124 (15)
459 (57)
220 (27)

124 (15)
441 (55)
238 (30)

364 (15)
1390 (57)
682 (28)

Pre-study ICS – medium dose†, n (%) 529 (66) 547 (68) 527 (66) 1621 (67)

Pre-bronchodilator FEV1
‡, mL, mean (SD) n=798

1920 (604.4)
n=799 

2051 (687.1)
n=795

2100 (729.7)
n=2420

2023 (678.2)

ACQ-7 score‡, mean (SD) n=782
2.1 (0.67)

n=786
2.1 (0.70)

n=787 
2.1 (0.72)

n=2383
2.1 (0.70)
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Adding UMEC to FF/VI led to numerical improvements in trough 
FEV1 regardless of baseline IgE levels

These post hoc analyses were performed using mixed model repeated measures with covariates of treatment, age, sex, region, baseline value, pre-study ICS dosage at screening, visit, and total serum IgE, interaction terms for baseline 
value by visit, treatment by visit, total serum IgE by treatment, total serum IgE by visit and total serum IgE by treatment by visit. n = number of patients at baseline for the first vs second treatment groups shown in the preceding column. 
Data for UMEC 62.5 mcg only are presented here. Differences meeting the MCID in the positive direction (≥100 mL) are indicated by the vertical dashed line. 
CI, confidence interval; FEV1, forced expiratory volume in 1 second; FF, fluticasone furoate; ICS, inhaled corticosteroid; IgE, immunoglobulin E; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; 
MCID, minimal clinically important difference; UMEC, umeclidinium, VI, vilanterol.

 Increasing FF dose in 
dual and triple therapy 
generally had a lesser 
effect on clinic trough 
FEV1. 
 Simultaneous step-up 

led to the largest 
numerical improvements 
in FEV1 across the IgE 
subgroups.

Baseline IgE levels (n) Difference, mL (95% CI)
Adding a LAMA to medium-dose ICS/LABA
FF/UMEC/VI 100/62.5/25
vs 
FF/VI 100/25 mcg

Overall (406/407) 110 (66, 153)
≤85 KU/L (133/130) 141 (65, 217)

>85 to ≤306 KU/L (137/118) 134 (56, 212)
>306 KU/L (133/154) 52 (-21, 125)

Adding a LAMA to high-dose ICS/LABA
FF/UMEC/VI 200/62.5/25
vs 
FF/VI 200/25

Overall (408/406) 92 (49, 135)
≤85 KU/L (137/143) 77 (4, 151)

>85 to ≤306 KU/L (133/144) 113 (38, 187)
>306 KU/L (134/112) 87 (8, 166)

Doubling ICS dose in triple therapy
FF/UMEC/VI 200/62.5/25
vs 
FF/UMEC/VI 100/62.5/25

Overall (408/406) 34 (-9, 77)
≤85 KU/L (137/133) -6 (-81, 69)

>85 to ≤306 KU/L (133/137) 30 (-46, 105)
>306 KU/L (134/133) 84 (9, 159)

Doubling ICS dose in dual therapy
FF/VI 200/25 
vs
FF/VI 100/25

Overall (406/407) 51 (8, 95)
≤85 KU/L (143/130) 57 (-17, 132)

>85 to ≤306 KU/L (144/118) 52 (-26, 129)
>306 KU/L (112/154) 49 (-28, 126)

Simultaneous step-up 
FF/UMEC/VI 200/62.5/25 
vs FF/VI 100/25

Overall (408/407) 143 (100, 187)
≤85 KU/L (137/130) 135 (59, 211)

>85 to ≤306 KU/L (133/118) 164 (86, 243)
>306 KU/L (134/154) 136 (63, 209)

-100 0 100 200 300
Adjusted change from baseline in clinic trough FEV1 (mL) ± 95% CI at Week 24
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Less consistent effects were seen on the annualized rate of 
moderate/severe exacerbations across IgE levels

*Note: the x-axis is on a log scale. These post hoc analyses were performed using a negative binomial model with covariates of treatment, age, sex, region, pre-study ICS dosage at screening, severe asthma exacerbations in the previous year 
(0, 1, ≥2), of time (year) on-study as an offset variable. All doses are mcg. n = number of patients at baseline for the first vs second treatment groups shown in the preceding column. Data for UMEC 62.5 mcg only are presented here. 
Differences meeting the MCID in the positive direction (rate ratio ≤0.80) is indicated by the vertical dashed line.
CI, confidence interval; FF, fluticasone furoate; ICS, inhaled corticosteroid; IgE, immunoglobulin E; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; MCID, minimal clinically important difference; UMEC, umeclidinium; 
VI, vilanterol.

 The greatest reduction in 
exacerbation rates was 
observed for the >85 to 
≤306 KU IgE subgroup 
when doubling ICS dose 
in dual therapy and for 
the ≤85 KU/L IgE 
subgroup for 
simultaneous step-up

Baseline IgE levels (n) Rate ratio (95% CI)
Adding a LAMA to medium-dose ICS/LABA
FF/UMEC/VI 100/62.5/25
vs 
FF/VI 100/25mcg

Overall (406/407) 0.78 (0.61, 1.01)
≤85 KU/L (133/130) 0.72 (0.46, 1.12)

>85 to ≤306 KU/L (137/118) 0.83 (0.53, 1.29)
>306 KU/L (133/154) 0.79 (0.50, 1.24)

Adding a LAMA to high-dose ICS/LABA
FF/UMEC/VI 200/62.5/25
vs 
FF/VI 200/25

Overall (408/406) 0.97 (0.73, 1.28)
≤85 KU/L (137/143) 0.56 (0.34, 0.90)

>85 to ≤306 KU/L (133/144) 1.26 (0.76, 2.08)
>306 KU/L (134/112) 1.33 (0.80, 2.21)

Doubling ICS dose in triple therapy
FF/UMEC/VI 200/62.5/25
vs 
FF/UMEC/VI 100/62.5/25

Overall (408/406) 0.81 (0.62, 1.06)
≤85 KU/L (137/133) 0.63 (0.38, 1.04)

>85 to ≤306 KU/L (133/137) 0.69 (0.43, 1.10)
>306 KU/L (134/133) 1.12 (0.70, 1.79)

Doubling ICS dose in dual therapy
FF/VI 200/25 
vs
FF/VI 100/25

Overall (406/407) 0.65 (0.50, 0.85)
≤85 KU/L (143/130) 0.81 (0.53, 1.24)

>85 to ≤306 KU/L (144/118) 0.45 (0.28, 0.74)
>306 KU/L (112/154) 0.67 (0.41, 1.09)

Simultaneous step-up 
FF/UMEC/VI 200/62.5/25 
vs FF/VI 100/25

Overall (408/407) 0.63 (0.49, 0.82)
≤85 KU/L (137/130) 0.45 (0.28, 0.73)

>85 to ≤306 KU/L (133/118) 0.57 (0.36, 0.92)
>306 KU/L (134/154) 0.89 (0.57, 1.37)

Adjusted annualized moderate/severe exacerbation rate ratio ± 95% CI at Week 1–52*
0.1 0.2 0.4 0.8 1.6 3.2
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A numerically greater odds of achieving an ACQ-7 response was 
seen for most treatment strategies across all IgE subgroups

*Defined as a ≥0.5-point improvement (decrease) from baseline in ACQ-7 total score; †note: the x-axis is on a log scale. These post hoc analyses were performed using a generalized linear mixed model with a logit link function and covariates of 
treatment, age, sex, region, visit, pre-study ICS dosage at screening, baseline value, total serum IgE, and interaction terms for baseline value by visit, treatment by visit, total serum IgE by visit, total serum IgE by treatment and visit by treatment 
by total serum IgE. All doses are mcg. n = number of patients at baseline for the first vs second treatment groups shown in the preceding column. Data for UMEC 62.5 mcg only are presented here. 
ACQ, Asthma Control Questionnaire; CI, confidence interval; FF, fluticasone furoate; ICS, inhaled corticosteroid; IgE, immunoglobulin E; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic; UMEC, umeclidinium, VI, vilanterol.

 The only exception was 
from doubling ICS dose 
in triple therapy in the 
>306 KU/L IgE 
subgroup.
 Simultaneous step-up 

had the greatest impact 
on ACQ-7 response 
across the IgE 
subgroups.

Baseline IgE levels (n) Odds ratio (95% CI)
Adding a LAMA to medium-dose ICS/LABA
FF/UMEC/VI 100/62.5/25
vs 
FF/VI 100/25mcg

Overall (406/407) 1.59 (1.18, 2.13)
≤85 KU/L (133/130) 1.74 (1.04, 2.92)

>85 to ≤306 KU/L (137/118) 1.55 (0.92, 2.61)
>306 KU/L (133/154) 1.57 (0.95, 2.60)

Adding a LAMA to high-dose ICS/LABA
FF/UMEC/VI 200/62.5/25
vs 
FF/VI 200/25

Overall (408/406) 1.28 (0.95, 1.72)
≤85 KU/L (137/143) 1.37 (0.83, 2.27)

>85 to ≤306 KU/L (133/144) 1.33 (0.79, 2.24)
>306 KU/L (134/112) 1.17 (0.68, 2.01)

Doubling ICS dose in triple therapy
FF/UMEC/VI 200/62.5/25
vs 
FF/UMEC/VI 100/62.5/25

Overall (408/406) 1.08 (0.80, 1.45)
≤85 KU/L (137/133) 1.14 (0.68, 1.90)

>85 to ≤306 KU/L (133/137) 1.36 (0.81, 2.29)
>306 KU/L (134/133) 0.85 (0.51, 1.44)

Doubling ICS dose in dual therapy
FF/VI 200/25 
vs
FF/VI 100/25

Overall (406/407) 1.34 (1.00, 1.79)
≤85 KU/L (143/130) 1.44 (0.87, 2.38)

>85 to ≤306 KU/L (144/118) 1.58 (0.94, 2.66)
>306 KU/L (112/154) 1.15 (0.68, 1.94)

Simultaneous step-up 
FF/UMEC/VI 200/62.5/25 
vs FF/VI 100/25

Overall (408/407) 1.71 (1.27, 2.30)
≤85 KU/L (137/130) 1.98 (1.18, 3.31)

>85 to ≤306 KU/L (133/118) 2.11 (1.23, 3.61)
>306 KU/L (134/154) 1.34 (0.82, 2.21)

Adjusted ACQ-7 responders* odds ratio ± 95% CI at Week 24†
0.4 0.8 1.6 3.2 6.4
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 For patients with uncontrolled asthma on ICS/LABA, effects of adding UMEC and/or increasing FF dose 
according to baseline IgE levels were generally consistent with the overall population.

 Adding UMEC and/or increasing FF dose were generally associated with improved lung function and greater 
odds of an ACQ-7 response regardless of baseline IgE levels. However, effects on moderate/severe 
exacerbations among the IgE subgroups were less consistent.

 Although eosinophils and IgE levels are associated with type-2 inflammation, their influence on treatment 
response is different; unlike eosinophils, baseline IgE levels do not appear to predict treatment response. 

 Results presented here are consistent with data on mepolizumab where neither baseline total or specific IgE 
had the ability to predict response in patients with severe eosinophilic asthma.1

Conclusions

1. Humbert M, et al. Respir Med 2019;154:69–75.
ACQ, Asthma Control Questionnaire; FF, fluticasone furoate; ICS, inhaled corticosteroid; IgE, immunoglobulin E; LABA, long-acting β2-agonist; UMEC, umeclidinium, VI, vilanterol.



ACAAI 2021
Annual Scientific Meeting

Nov 4–8, 2021, New Orleans

 C Abbott and J Crawford are employees of GSK and hold stocks/shares in GSK. 
 S Chang and D Mannino were employees of GSK at the time of the study and hold stocks/shares 

in GSK. 
 G Chupp received lecture fees and consulting fees from AstraZeneca, Amgen, Boehringer 

Ingelheim, Genentech, Genzyme, GSK, Novartis, Regeneron, Sanofi, and Teva. 
 P Win is an employee of Allergy, Asthma & Immunology Center, SC, The Clinical Research 

Center of Southern Illinois, LLC, and TIO Food Therapies, PLLC, and has served on 
advisory boards, speaker panels, and/or received speaker honoraria and travel 
reimbursement from Genentech, AstraZeneca, Regeneron/Sanofi, GSK, Merck, and Teva. 
He has served as an investigator and conducted multicenter clinical research trials for 
approximately 20 pharmaceutical companies over the past 15 years. 

CO-AUTHORS’ DISCLOSURES


	Slide Number 1
	Slide Number 2
	Background and aims 
	Methods: Study design
	Methods (cont.): Analyses
	Baseline demographics and clinical characteristics: �IgE subgroups and ITT population 
	Adding UMEC to FF/VI led to numerical improvements in trough FEV1 regardless of baseline IgE levels
	Less consistent effects were seen on the annualized rate of moderate/severe exacerbations across IgE levels
	A numerically greater odds of achieving an ACQ-7 response was seen for most treatment strategies across all IgE subgroups
	Conclusions
	Slide Number 11

