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Results

● In this post hoc analysis of the Early MAXimization of bronchodilation for improving
COPD stability (EMAX) trial4, it was hypothesized that patients with higher rescue
medication use were more symptomatic. The objective was to explore the
relationship between baseline rescue medication use and daily Evaluating
Respiratory Symptoms–COPD (E-RS) total score, the risk of a clinically important
deterioration (CID), and the risk of a composite exacerbation and study treatment
withdrawal endpoint.

Methods

● Patients with higher baseline rescue medication use (puffs/day) had a greater
symptom burden at baseline according to mean E-RS total score (Figure 1).
● Although rescue medication use decreased from baseline during the treatment period
in all treatment arms, the relationship between mean rescue medication use
(puffs/day) and mean E-RS total score was maintained at Weeks 21–24 (Figure 2).
– No differences were observed between treatment arms.
On-treatment rescue use by baseline rescue use
● There was a trend towards higher on-treatment rescue medication
use at Weeks 21–24 in patients with high rescue medication use at baseline (Figure
3).
CID and exacerbation/treatment withdrawal by baseline rescue use

● In the double-blind, parallel-group EMAX trial, patients with symptomatic COPD and
low exacerbation risk not receiving inhaled corticosteroids were randomized 1:1:1 to
umeclidinium/vilanterol (UMEC/VI) 62.5/25 mcg once daily, UMEC 62.5 mcg once
daily, or salmeterol (SAL) 50 mcg twice daily for 24 weeks.4

● The risk of a CID and the risk of the composite endpoint for an exacerbation or study
treatment withdrawal were significantly lower for patients with baseline rescue
medication use <0.2 puffs/day versus ≥1.5 puffs/day (Table 2).

● E-RS and rescue medication use were recorded daily and analyzed a priori at
4-weekly intervals. E-RS scores were stratified post hoc by rescue medication use
(puffs/day) quartiles at baseline and at Weeks 21–24 to reflect the relationship
between rescue medication use and symptoms at each time point.

Table 1. Baseline characteristics
Rescue medication use
Characteristic

ITT
(N=2425)

<1.5 puffs/day
(n=1206)
65.7 (8.3)

≥1.5 puffs/day
(n=1212)
63.5 (8.5)

Female, n (%)

454 (38)

529 (44)

988 (41)

Current smoker at screening, n (%)

538 (45)

660 (54)

1203 (50)

Age, years, mean (SD)

48.7 (26.4)

48.2 (26.6)

48.4 (26.5)

No maintenance treatment during run-in, n (%)

309 (26)

439 (36)

749 (31)

● Hazard ratios (HR) were calculated to assess the effect of for the relationship
between baseline rescue medication use on CID, and an exacerbation and study
treatment withdrawal combined endpoint (defined post hoc) up to Day 168.

Moderate COPD exacerbation in prior year,* n (%)

202 (17)

188 (16)

393 (16)

57.8 (12.2)

53.1 (12.8)

55.4 (12.7)

8.7 (11.0)

12.2 (14.7)

10.5 (13.1)

– For the exacerbation/study treatment withdrawal composite endpoint, HR were
calculated with a Cox proportional hazards model with covariates of treatment,
number of bronchodilators per day during run-in and geographical region.

Smoking pack-years, mean (SD)

Post-albuterol % predicted FEV1, mean (SD)
% reversibility to albuterol, mean (SD)
Baseline E-RS total score, mean (SD)

12.5 (5.6)

10.6 (5.7)

Baseline CAT score, mean (SD)

17.6 (5.5)

20.8 (6.3)

19.2 (6.1)

Baseline SGRQ total score, mean (SD)

40.1 (15.0)

49.3 (15.9)

44.7 (16.2)

Baseline rescue medication, puffs/day, mean (SD)

0.39 (0.4)

3.91 (2.4)

2.2 (2.5)

*Number of exacerbations requiring oral or systemic corticosteroids and/or antibiotics (moderate) in 12 months prior to
screening (patients with >1 moderate exacerbation or with a severe exacerbation [requiring hospitalization] were excluded).

References

Disclosures

1.
2.
3.
4.

● This study was funded by GlaxoSmithKline (GSK study 201749; NCT03034915).
● Editorial support (in the form of writing assistance, including development of the initial draft based on
author direction, assembling tables and figures, collating authors’ comments, grammatical editing, and
referencing) was provided by Meghan Betts, PhD, at Fishawack Indicia Ltd, UK, and was funded by GSK.

Naya I, et al. Respir Res 2019;20:60.
Jenkins C, et al. BMC Pulm Med 2015;15:97.
Punekar Y, et al. J Med Econom 2016;20:1.
Maltais F, et al. Respir Res 2019 20:238.

8.7 (5.2)

64.6 (8.5)

Figure 3. On-treatment rescue medication use at Weeks 21–24 by baseline
rescue medication use (with a magnified insert of the main cluster)
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● The composite CID endpoint was defined prospectively as a first moderate or severe
exacerbation, and/or a COPD Assessment Test (CAT) deterioration (≥2 units from
baseline), and/or a and/or a self-administered computerized-Transition Dyspnea
Index (SAC-TDI) deterioration (≥1 unit decrease from baseline), and/or a
St George’s Respiratory Questionnaire (SGRQ) deterioration (≥4 units from
baseline).

– CID HR were calculated using a Cox proportional hazards model with covariates
of treatment, number of bronchodilators per day during run-in, geographical
region, baseline rescue medication use quartile, baseline CAT score, baseline
SGRQ score and Baseline Dyspnea Index focal score.

Figure 1. Baseline E-RS total score by quartiles of rescue medication
use at baseline
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medication use (puffs/day)

● Assessment of rescue medication use may therefore be a useful marker of disease
severity in both clinical trials and routine clinical practice.

Symptom burden by rescue use

E-RS total score at baseline, mean (SD)

● Frequent rescue use is associated with an increased risk of COPD exacerbations
and hospitalizations.1–3

Figure 2. E-RS total score at Weeks 21–24 by on-treatment rescue
medication use at Weeks 21–24, by treatment arm
E-RS total score at Weeks 21–24, mean (SD)
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Table 2. CID and exacerbation/study treatment withdrawal by baseline
rescue medication use quartile
Baseline rescue medication use (puffs/day)
≥0.2–<1.5
≥1.5–<3.3
≥3.3
Risk reduction with <0.2 puffs/day,
% (95% CI)
CID
Exacerbation/study treatment
withdrawal

2 (-13, 15);
P=0.788
15 (-7, 33);
P=0.163

19 (7, 30);
P=0.004
29 (11, 44);
P=0.003

23 (10, 34);
P<0.001
32 (15, 46);
P<0.001
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● Mean daily rescue medication use is associated with mean daily
symptom burden in patients with COPD.
● Higher baseline rescue medication use is associated with an
increased risk of CID and exacerbation/study treatment
withdrawal.
● These findings support the use of rescue medication use as a
marker of symptom burden and risk of disease worsening in
clinical practice and as an endpoint in clinical trials.
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● EMK has served on advisory boards, speaker panels or received travel reimbursement for Amphastar, AstraZeneca, Boehringer
Ingelheim, GSK, Mylan, Novartis, Pearl, Sunovion, Teva, and Theravance, and has received consulting fees from Cipla and GSK. FM has
received research grants for participating in multicenter trials for AstraZeneca, Boehringer Ingelheim, GSK, Sanofi, and Novartis, and
has received unrestricted research grants and personal fees from Boehringer Ingelheim, Grifols, and Novartis. IPN was an employee of GSK
at the time of the study and holds stocks and shares in GSK, and was a contingent worker on assignment at AstraZeneca. LB has received

honoraria for giving a lecture or attending an advisory board for Airsonett, ALK-Abelló, AstraZeneca, Boehringer Ingelheim, Chiesi, GSK, Meda,
Novartis, and Teva. LT is a contingent worker on assignment at GSK. PWJ, DAL, CC, and IHB are employees of GSK and hold stocks and shares
in GSK. CFV has received grants from AstraZeneca, Boehringer Ingelheim, Chiesi, GSK, Grifols, Mundipharma, Novartis, and the German Federal
Ministry of Education and Research (BMBF) Competence Network Asthma and COPD (ASCONET), and has received personal fees from
AstraZeneca, Boehringer Ingelheim, Berlin Chemie/Menarini, Chiesi, CSL Behring, GSK, Grifols, MedUpdate, Mundipharma, Novartis, and Teva.

Prepared for the American Thoracic Society Annual Meeting (2020)

An online version of this poster
and a plain language summary
can be accessed by scanning the
QR code or via http://tago.ca/ats18

