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Summary at a Glance

The relationship between chronic mucus hypersecretion (CMH) and treatment response
to FF/UMEC/VI, FF/VI or UMEC/VI was assessed in symptomatic patients with COPD and a
history of exacerbations. FF/UMEC/VI reduced exacerbation rates versus FF/VI and
UMEC/VI irrespective of CMH status; similar improvements in health status and lung

function were observed.



Abstract

Background and objective: Chronic mucus hypersecretion (CMH) is a clinical phenotype of
COPD. This exploratory post hoc analysis assessed relationship between CMH status and

treatment response in IMPACT.

Methods: Patients were randomized to once-daily fluticasone
furoate/umeclidinium/vilanterol (FF/UMEC/VI) 100/62.5/25ug, FF/VI 100/25ug or
UMEC/VI 62.5/25ug and designated CMH+ if they scored 1/2 in St George’s Respiratory
Questionnaire (SGRQ) questions 1 and 2. Endpoints assessed by baseline CMH status
included on-treatment exacerbation rates, change from baseline in trough forced
expiratory volume in 1 second, SGRQ total score, COPD Assessment Test (CAT) score,

proportion of SGRQ and CAT responders at Week 52, and safety.

Results: Of 10,355 patients in the intent-to-treat population, 10,250 reported baseline
SGRQ data (CMH+: 62% [n=6383]). FF/UMEC/VI significantly (p<0.001) reduced on-
treatment moderate/severe exacerbation rates versus FF/VI and UMEC/VI in CMH+ (rate
ratio: 0.87 and 0.72) and CMH- patients (0.82 and 0.80). FF/UMEC/VI significantly (p<0.05)
reduced on-treatment severe exacerbation rates versus UMEC/VI in CMH+ (0.62) and
CMH- (0.74) subgroups. Similar improvements in health status and lung function with
FF/UMEC/VI were observed, regardless of CMH status. In CMH+ patients, FF/VI
significantly (p<0.001) reduced on-treatment moderate/severe and severe exacerbation

rates versus UMEC/VI (0.83 and 0.70).



Conclusion: FF/UMEC/VI had a favourable benefit:risk profile versus dual therapies
irrespective of CMH status. The presence of CMH did not influence treatment response or
exacerbations, lung function and/or health status. However, CMH did generate differences
when dual therapies were compared and the impact of CMH should be considered in

future trial design.

Short title: Mucus hypersecretion and therapy in COPD

Keywords: chronic mucus hypersecretion, chronic obstructive pulmonary disease, COPD,

clinical outcomes, single-inhaler triple therapy



Introduction

Chronic obstructive pulmonary disease (COPD) is a heterogeneous disease with several
clinical phenotypes, including emphysema and chronic mucus hypersecretion (CMH),
which is a symptom of chronic bronchitis.)* CMH is defined by a medical history of
chronic cough and sputum, 2> and characterized by an increase in goblet cells, enlarged
submucosal glands and mucus production, leading to airway obstruction and productive
cough.! 4 Patients with CMH are more likely to have a heavier burden of bacterial
colonization of airways, more frequent and more severe exacerbations, and reduced lung
function and health status, compared with patients without CMH.2* &7 It is not known
whether the clinical features of CMH affect response to COPD inhaled treatment. An
understanding of the impact of CMH in this regard may help predict treatment response,
achieve a more personalized approach to COPD treatment, and potentially lead to

development of new therapies.?

The IMPACT trial found that once-daily fluticasone furoate/umeclidinium/vilanterol
(FF/UMEC/VI) reduced moderate/severe exacerbation rates and improved lung function
and health status versus FF/VI and UMEC/VI, with a similar safety profile, in patients with
symptomatic COPD at risk of exacerbations.? This exploratory post hoc analysis of the
IMPACT trial evaluated CMH prevalence in the trial population and assessed the effect of

baseline CMH status on treatment response.



Methods

Study design

The IMPACT trial (GSK CTT116855/NCT02164513) was a 52-week, Phase Ill, multicentre,
randomized, double-blind, parallel-group study.® ° The trial design has previously been
published.? ® Briefly, following an open-label, 2-week run-in period on existing COPD
medications, patients were randomized (2:2:1) to once-daily FF/UMEC/VI 100/62.5/25ug,

FF/VI 100/25ug or UMEC/VI 62.5/25ug.% °

Study population

Full eligibility criteria for the IMPACT trial have been described previously.? ° Eligible
patients were 240 years of age, had a COPD Assessment Test (CAT) score 210 and either a
post-bronchodilator forced expiratory volume in 1 second (FEV1) <50% predicted and a
history of 21 moderate/severe exacerbation, or a post-bronchodilator FEV; 50-<80%
predicted and =2 moderate or 21 severe exacerbation in the previous 12 months. Patients
with a concomitant diagnosis of asthma or other respiratory disorders were excluded, as
were those with pneumonia or other respiratory tract infections not resolved <14 days or

<7 days, respectively, prior to screening.



Study endpoints

Presence of CMH at baseline (CMH+ status) was defined as patients reporting cough (St
George's Respiratory Questionnaire [SGRQ] question 1) and sputum (SGRQ question 2) on
most or several days per week (baseline score of 1 or 2 for each question).2% ! This
definition has been shown to be an independent predictor of severe exacerbation
frequency unlike the classic definition of cough and phlegm for >3 months per year for 22
consecutive years.'? Subgroups based on CMH status (CMH +/-) were derived post hoc
from the intent-to-treat (ITT) population and study endpoints were assessed by CMH
status at baseline. Only patients with non-missing data on SGRQ question 1 and 2 at

baseline were included in this analysis.

Endpoints assessed by baseline CMH status in this analysis included rate of on-treatment
moderate/severe and severe exacerbations; change from baseline in trough FEV1, SGRQ
total score, and CAT score at Week 52 and over time; proportion of SGRQ responders
(patients with a decrease in SGRQ total score from baseline of 24 points) at Week 52;
proportion of CAT responders (patients with a decrease in CAT total score from baseline of
>2 points) at Week 52; and all-cause mortality up to Week 52. Safety endpoints included
incidence of adverse events of special interest (AESIs), including cardiovascular effects,

local corticosteroid effects and pneumonia.



Moderate exacerbations were defined as requiring treatment with oral/systemic
corticosteroids and/or antibiotics. Severe exacerbations were defined as requiring

hospitalization or resulting in death.

Statistical analysis

Study population characteristics and efficacy and safety endpoints were assessed in the
ITT population. On-treatment moderate/severe and severe exacerbation rates by baseline
CMH status and by treatment as an interaction were analysed using a generalized linear
model assuming a negative binomial distribution and covariates of treatment group, sex,
exacerbation history (<1, 22) moderate/severe), smoking status (at screening),
geographical region, baseline SGRQ CMH group, post-bronchodilator percent predicted
FEV1 (at screening) and treatment group by baseline SGRQ CMH subgroup interaction.
Change from baseline in trough FEV1, SGRQ total score and CAT score by baseline CMH
status were analysed using a repeated measures model. The proportions of SGRQ and CAT
responders at Week 52 by baseline CMH status were analysed using a generalized linear
mixed model with a logit link function. Statistical models included multiple covariates,
including smoking status at screening, with further details listed in Appendix S1 in the

Supporting Information. Safety endpoints were summarized descriptively.
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Results

Study population

The ITT population included 10,355 patients; of which 10,250 reported baseline SGRQ
data and were included in this analysis. Of those, 6383 (62%) were CMH+ (Table 1).
History of exacerbations, body mass index and lung function were similar across
subgroups; however, there was a greater proportion of current smokers in the CMH+
versus the CMH- subgroup (43% vs 21%), and higher baseline CAT scores (19.8 vs 15.5).
Baseline SGRQ total score was also higher in the CMH+ subgroup compared with the
CMH- subgroup (53.6 vs 45.8) with this direction of difference seen across all SGRQ

domains (Table S1 in the Supporting Information).

On-treatment exacerbation rates

On-treatment moderate/severe exacerbation rates were numerically higher in the CMH+
subgroup than the CMH- subgroup for all treatment groups (Figure 1). FF/UMEC/VI
significantly reduced the rate of on-treatment moderate/severe exacerbations compared
with FF/VI and UMEC/VI in both CMH subgroups (Figure 1), while FF/VI demonstrated a
significant reduction versus UMEC/VI in the CMH+ subgroup (rate ratio: 0.83; 95%
confidence interval [Cl]: 0.76, 0.92; p<0.001), but not the CMH- subgroup (Figure 1). There
was no evidence of a statistically significant interaction between CMH subgroup and

treatment effect (p=0.112).
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FF/UMEC/VI also significantly reduced severe exacerbation rates versus UMEC/VI in both
CMH subgroups (Figure 2). Rate ratios for severe exacerbations favoured FF/UMEC/VI
over FF/VI in both CMH subgroups but were not statistically significant (Figure 2). FF/VI
significantly reduced the rate of on-treatment severe exacerbations compared with
UMEC/VI in the CMH+ subgroup (rate ratio: 0.70; 95% Cl: 0.56, 0.86; p<0.001) but not in

the CMH- subgroup (Figure 2).

Lung function

Lung function improvements from baseline at Week 52 were significantly greater in
patients receiving FF/UMEC/VI compared with both dual therapies as well as in patients
receiving UMEC/VI versus FF/VI, regardless of CMH status at baseline (Figure 3A). This was

consistently seen at all time points (Figure S1 in the Supporting Information).

Health status

At Week 52, significant improvements from baseline in SGRQ total score were observed
with FF/UMEC/VI compared with both dual therapies across both CMH subgroups (Figure
3B); this was consistently observed at all time points (Figure S2 in the Supporting
Information). Treatment with FF/UMEC/VI also resulted in a significantly greater
proportion of SGRQ responders compared with either dual therapy, regardless of CMH

status (Table 2).

At Week 52, and consistently at all time points, significant improvements in CAT score

were observed with FF/UMEC/VI compared with FF/VI across both CMH subgroups (Figure
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3C and Figure S3 in the Supporting Information). FF/UMEC/VI significantly improved CAT
score versus UMEC/VI at Week 4 in both CMH subgroups but the between-treatment
difference was no longer significant at Week 28 or 52 (Figure S3 in the Supporting
Information). Treatment with FF/UMEC/VI resulted in a significantly greater proportion of
CAT responders at Week 52 compared with UMEC/VI in both CMH subgroups, and

compared with FF/VI in the CMH+ subgroup (Table 2).

Both FF/VI and UMEC/VI improved SGRQ total score and CAT score from baseline at Week
52 irrespective of CMH status, with no significant difference between treatments;
however, CAT score improvements from baseline were numerically lower in the CMH+
versus the CMH- subgroup (Figure 3B and 3C). At Week 52, there was no difference in the
proportion of SGRQ and CAT responders with FF/VI and UMEC/VI in either CMH subgroup

(Table 2).

All-cause mortality

All-cause mortality incidence was numericallyhigher in the CMH+ subgroup than the CMH-
subgroup in all treatment arms (1.3%—2.1% and 1.1%-1.4%, respectively) (Table 3). In the
CMH+ subgroup, the incidence of all-cause mortality was numerically higher in the

UMEC/VI treatment arm compared with both ICS-containing arms (Table 3).

Safety

The AESI profile of FF/UMEC/VI was similar to that of the dual therapies in both subgroups

(Table 3). Pneumonia was reported in a small proportion of patients, with similar
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incidence in CMH+ and CMH- subgroups (Table 3). Pneumonia incidence was numerically
higher in ICS-containing treatment arms than in the UMEC/VI arm, irrespective of CMH
status at baseline. The incidence of cardiovascular effects was numerically higher in the
CMH+ subgroup compared with the CMH- subgroup in all treatment arms (Table 3; Table
S2 in the Supporting Information), and the incidence of hypersensitivity events was
slightly lower in the CMH+ subgroup compared with the CMH- subgroup in all treatment

arms (Table 3; Table S2 in the Supporting Information).

Discussion

In this post hoc analysis, FF/UMEC/VI reduced on-treatment exacerbation rates and
improved lung function and health status versus FF/VI and UMEC/VI in patients with
symptomatic COPD and a history of exacerbations irrespective of their CMH status at

baseline.

At baseline both subgroups were similar regarding exacerbation history and lung function.
However, patients with CMH at baseline were more likely to be current smokers and have
worse health status compared with those without CMH. On-treatment moderate/severe

exacerbation rates were significantly lower for patients receiving FF/UMEC/VI versus FF/VI

and UMEC/VI, regardless of CMH status., Additionally, when comparing dual therapies,
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FF/VI reduced exacerbation rates versus UMEC/VI, albeit only in the CMH+ subgroup.
These results suggest that ICS is likely to be driving this benefit, despite the potential
blunting effect of smoking on the clinical response to ICS in COPD.'* 1 This is in line with a
recent post hoc analysis of IMPACT, which found FF/UMEC/VI improved clinical outcomes
versus dual therapy in patients with symptomatic COPD and a history of exacerbations,

regardless of smoking status.?

While both subgroups had similar exacerbation history, patients in the CMH+ subgroup
had numerically higher rates of on-treatment moderate/severe and severe exacerbations
during the study compared with the CMH- subgroup, with the greatest difference
between CMH subgroup seen in the UMEC/VI treatment arm. This observation provides
further support that CMH as defined using the SGRQ respiratory items on chronic cough
and phlegm may be a predictor for the risk of future exacerbations. Other studies that
have shown an association between CMH defined using the SGRQ criteria utilised in the
current analysis and an increased risk of exacerbation, hospitalization and death.* 16-1°
This finding may be explained by CMH+ patients having a greater number of resident
bacteria ’ and pre-existing low-grade bronchial reactivity compared with CMH- patients.”
20 |n addition, their airway obstruction may be more proximal and vulnerable to
environmental stimuli such as particulate air pollution.?% 22 It is worth noting that in
IMPACT, baseline exacerbation history was determined retrospectively by physician-
confirmed exacerbations, rather than patient self-reported events. On-treatment

exacerbations, however, were judged by the investigators, based on patients’ symptoms
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reported via an eDiary. As such, not all exacerbations during the 12 months prior to study

entry may have been recorded.

As shown in this analysis, treatment with triple therapy resulted in improvements in
outcomes irrespective of CMH baseline status compared with either dual therapy. A
pooled analysis of the oral selective phosphodiesterase-4 inhibitor roflumilast has shown
certain COPD phenotypes such as chronic bronchitis with/without concurrent ICS may be
more likely to respond to therapy.?® Together, this suggests that CMH status could be used
as an enrichment biomarker in future clinical trials for dual therapies to assess whether

this may be a treatment biomarker similar to blood eosinophils.?*2¢

As would be expected from the definition of CMH used in this study (i.e. using SGRQ
respiratory items on chronic cough and phlegm), on-treatment CAT and SGRQ scores in
the CMH+ group suggested worse health-related quality of life throughout the study. This
is in line with previous studies, that have found that CMH can result in worse quality of life
in patients with COPD.® 17 Additionally, the PLATINO study found that patients with COPD
and chronic bronchitis had worse lung function and health status, and more exacerbations

than patients without chronic bronchitis.?’

For all-cause mortality, incidence was numerically higher in the CMH+ subgroup than the
CMH- subgroup in all treatment arms, likely due to the worse health status and
numerically higher on-treatment moderate/severe exacerbation rates seen in the CMH+

subgroup. In the CMH+ subgroup, the incidence of all-cause mortality was numerically
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higher in the UMEC/VI treatment arm compared with both ICS-containing arms, which is
consistent with the mortality benefit seen in the IMPACT trial among patients treated with
FF/UMEC/VI versus UMEC/VI.2 However, given the low numbers of events in the overall
trial, subgroup analyses on mortality should be interpreted with caution. The safety profile
of triple therapy was similar to dual therapy in both subgroups. Occurrence of pneumonia
was low across all treatment groups, although a numerically higher incidence was seen
with FF-containing therapies versus UMEC/VI in both CMH subgroups. The incidence of
cardiovascular AESIs was numerically higher, and that of hypersensitivity AESIs numerically

lower, in the CMH+ versus the CMH- subgroup in all treatment arms.

The Medical Research Council (MRC) defines CMH as symptoms of chronic cough and
sputum for =23 months over at least a year for 2 consecutive years?®; however, the current
analysis defined CMH using SGRQ respiratory items on chronic cough and phlegm (SGRQ
question 1 or 2). Despite using a different definition this approach has previously been
validated in an analysis of the COPDGene cohort, which showed that the use of the SGRQ
identified CMH with a high sensitivity and specificity compared with the classical MRC
definition and was a similar, if not better, predictor of future severe exacerbations.% 12
Another study has shown that the CAT questionnaire could also be used to assess CMH
status.?? CAT is short and simple, and it is routinely carried out in clinical practice to
evaluate and monitor health status in patients with COPD, making it a potential valuable

tool to assess CMH status and thus personalize COPD treatment in clinical practice.
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This analysis of the IMPACT trial is not without its limitations. Analyses were exploratory
and conducted post hoc and the IMPACT trial was not powered to analyse endpoints by
CMH status. Additionally, patients were selected based on history of exacerbation, and
thus findings from this analysis may not apply to a population at low risk of exacerbations.
Strengths of the study include the large sample size of the IMPACT trial, which allowed for
this subgroup analysis and provided the opportunity to gain insight into whether there is
another phenotype besides blood eosinophil levels that may predict the effect of

FF/UMEC/VI in COPD.

In conclusion, FF/UMEC/VI reduced moderate/severe exacerbation rates and improved
lung function and health status compared with FF/VI and UMEC/VI in patients with
symptomatic COPD and a history of exacerbations, regardless of their CMH status at
baseline, with a similar safety profile. These results highlight the favourable benefit:risk
profile of once-daily FF/UMEC/VI across a multitude of COPD endpoints, regardless of
CMH status at baseline. Differences in clinical efficacy and safety outcomes between
CMH+ and CMH- subgroups were observed when comparing the two dual therapies.
Future studies should seek to determine whether treatment alleviates the defining
symptoms on CMH over time. The analysis presented here highlights that phenotyping
patients may be useful in future clinical trials and that CMH status could be used to help

optimize pharmacological management approaches for this population.
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Figure legends

Figure 1. On-treatment moderate/severe exacerbation rates by baseline CMH status

(CMH+, CMH-)

Cl, confidence interval; CMH, chronic mucus hypersecretion; FF, fluticasone furoate;

UMEC, umeclidinium; VI, vilanterol.

Figure 2. On-treatment severe exacerbation rates by baseline CMH status (CMH+, CMH-)

Cl, confidence interval; CMH, chronic mucus hypersecretion; FF, fluticasone furoate;

UMEC, umeclidinium; VI, vilanterol.

Figure 3. Change from baseline in (A) trough FEV1, (B) in SGRQ total score, and (C) CAT score

at Week 52 by baseline CMH status (CMH+, CMH-)

Note: Analysis performed using a repeated measures model with covariates of treatment
group, smoking status (screening), geographical region, baseline SGRQ CMH status, visit,
baseline, baseline by visit, treatment group by visit, treatment group by baseline SGRQ

CMH status and treatment group by visit by baseline SGRQ CMH status interactions.

CAT, COPD Assessment Test; CFB, change from baseline; Cl, confidence interval; CMH,

chronic mucus hypersecretion; FEV1, forced expiratory volume in 1 second; FF, fluticasone
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furoate; LS, least squares; SGRQ, St George’s respiratory questionnaire; UMEC,

umeclidinium; VI, vilanterol.
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Table 1. Baseline characteristics by baseline CMH status

CMH+ CMH-
L. FF/UMEC/VI FF/VI UMEC/VI Total FF/UMEC/VI FF/VI UMEC/VI Total

Characteristic

(N=2539) (N=2580) (N=1264) (N=6383) (N=1569) (N=1512) (N=786) (N=3867)
Age, mean (SD) years 64.9 (8.2) 64.7 (8.3) 64.7 (8.3) 64.8(8.3) 66.1 (8.3) 66.3 (8.1) 66.1 (8.2) 66.2 (8.2)
Male sex, n (%) 1737 (68) 1765 (68) 838 (66) 4340 (68) 1000 (64) 961 (64) 503 (64) 2464 (64)
BMI*, mean (SD
kg/m? (SD) 26.6 (6.3) 26.5 (6.0) 26.4(5.8) 26.5(6.1) 26.7 (6.1) 26.9 (6.2) 26.9 (5.9) 26.8 (6.1)
g/m

Post-bronchodilator
FEV:', mean (SD) mL
Post-bronchodilator FEV:* % predicted, n (%)

1291 (505) 1284 (495) 1275 (490) 1285 (498) 1251 (495) 1254 (493) 1271 (494) 1256 (494)

<30% 411 (16) 399 (15) 203 (16) 1013 (16) 250 (16) 237 (16) 112 (14) 599 (15)
30—<40% 584 (23) 625 (24) 311 (25) 1520 (24) 344 (22) 329 (22) 176 (22) 849 (22)
40—<50% 594 (23) 675 (26) 322(25) 1591 (25) 391 (25) 384 (25) 197 (25) 972 (25)
>50% 948 (37) 880 (34) 428 (34) 2256 (35) 581 (37) 562 (37) 300 (38) 1443 (37)
Exacerbations in the previous year, n (%)
>2 moderate or 21
cevere 1781 (70) 1789 (69) 889 (70) 4459 (70) 1140 (73) 1073 (71) 552 (70) 2765 (72)
>2 moderate/severe 1399 (55) 1364 (53) 692 (55) 3455 (54) 871 (56) 834 (55) 438 (56) 2143 (55)
Current smokers, n (%) 1079 (42) 1087 (42) 550 (44) 2716 (43) 345 (22) 314 (21) 172 (22) 831 (21)

SGRQ total score at
baseline, mean (SD)
CAT score$, mean (SD) 19.9 (6.8) 19.9 (6.8) 19.7 (6.6) 19.8(6.8) 15.4 (6.4) 15.7 (6.5) 15.5 (6.5) 15.5 (6.4)
COPD medication at screening’, n (%)

54.0 (16.3) 53.4(16.6) 53.1(16.0) 53.6(16.3)| 45.6(16.3) 46.1(16.8) 45.6(16.8) 45.8(16.6)
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ICS + LAMA + LABA 1026 (40) 1043 (40) 554 (44) 2623 (41) 622 (40) 586 (39) 298 (38) 1506 (39)

ICS + LABA 797 (31) 813 (32) 382 (30) 1992 (31) 546 (35) 513 (34) 262 (33) 1321 (34)
LAMA + LABA 229 (9) 213 (8) 117 (9) 559 (9) 159 (10) 133 (9) 76 (10) 368 (10)
LAMA 202 (8) 245 (9) 91 (7) 538 (8) 98 (6) 118 (8) 71(9) 287 (7)
Blood eosinophil
0.228 0.227 0.225 0.216 0.226
count”, mean (SD) 0.221 (0.249) 0.217 (0.204) 0.219 (0.225)
(0.237) (0.225) (0.239) (0.244) (0.229)

10°/L

*CMH+, total n=6382, FF/UMEC/VI n=2538; CMH-, total n=3865, FF/UMEC/VI n=1567. "CMH+, total n=6319, FF/UMEC/VI,
n=2515, FF/VI n=2549, UMEC/VI n=1255; CMH-, total n=3828, FF/UMEC/VI n=1550, FF/VI n=1500, UMEC/VI n=778. *CMH+,
total n=6380, FF/UMEC/VI, n=2537, FF/VI n=2579, UMEC/VI n=1264; CMH-, total n=3863, FF/UMEC/VI n=1566, FF/VI n=1512,
UMEC/VI n=785. SCMH+, total n=6327, FF/UMEC/VI n=2523, FF/VI n=2551, UMEC/VI n=1253; CMH-, total n=3829, FF/UMEC/VI
n=1553, FF/VI n=1495, UMEC/VI n=781. "Between date of screening -3 days and screening (inclusive). *CMH+, total n=6368,
FF/UMEC/VI n=2532, FF/VI n=2574, UMEC/VI n=1262; CMH-, total n=3860, FF/UMEC/VI n=1568, FF/VI n=1509, UMEC/VI

n=783.

BMI, body mass index; CAT, COPD Assessment Test; CMH, chronic mucus hypersecretion; COPD, chronic obstructive pulmonary
disease; FEV1, forced expiratory volume in 1 second; FF, fluticasone furoate; ICS, inhaled corticosteroid; LABA, long-acting .-
agonist; LAMA, long-acting muscarinic antagonist; SD, standard deviation; SGRQ, St George’s Respiratory Questionnaire; UMEC,

umeclidinium; VI, vilanterol.
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Table 2. Proportion of SGRQ* and CAT' responders at Week 52 by baseline CMH status

CMH+ CMH-
FF/UMEC/VI FF/VI UMEC/VI FF/UMEC/VI FF/VI UMEC/VI
(N=2539) (N=2580) (N=1264) (N=1569) (N=1512) (N=786)
SGRQ responders, n (%) 1088 (43) 899 (35) 457 (36) 635 (40) 491 (32) 239 (30)
FF/UMEC/VI vs comparator, 1.40(1.25,1.57); 1.32(1.14,1.51); 1.44(1.24,1.67); 1.58(1.31, 1.89);
OR (95% Cl); p-value <0.001 <0.001 <0.001 <0.001
FF/VI vs UMEC/VI, OR (95% 0.94 (0.82, 1.09); 1.10(0.91, 1.32);
Cl); p-value 0.394 0.338
CAT*, Responders, n (%) 1071 (42) 928 (36) 451 (36) 627 (40) 536 (38) 279 (36)
FF/UMEC/VI vs comparator, 1.30 (1.16, 1.46);  1.31(1.14, 1.51); 1.15(0.99, 1.33); 1.23(1.03, 1.48);
OR (95% Cl); p-value <0.001 <0.001 0.068 0.023

FF/VI vs UMEC/VI, OR (95%

Cl); p-value

1.01(0.87, 1.16);

0.928

1.08 (0.89, 1.28);

0.439

*Response was defined as an SGRQ total score decrease of =4 points from baseline. Patients were not included in the SGRQ

responder analysis if their SGRQ total score was missing at the Week 52 visit. 'Response was defined as a CAT total score
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decrease of =2 points from baseline. Patients were not included in the CAT responder analysis if baseline CAT score was
missing. *CMH+, FF/UMEC/VI n=2523, FF/VI n=2551, UMEC/VI n=1253; CMH-, FF/UMEC/VI n=1553, FF/VI n=1495, UMEC/VI

n=781.

CAT, COPD Assessment Test; Cl, confidence interval; CMH, chronic mucus hypersecretion; FF, fluticasone furoate; OR, odds

ratio; SGRQ, St George’s Respiratory Questionnaire; UMEC, umeclidinium; VI, vilanterol.
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Table 3. Safety profile by baseline CMH status

CMH+ CMH-
FF/UMEC/VI FE/VI UMEC/VI FF/UMEC/VI FE/VI UMEC/VI
(N=2539) (N=2580) (N=1264) (N=1569) (N=1512) (N=786)

AES! (any event) n(%)  Rate[#]  n(%)  Rate[#]  n(%)  Rate[#] | n(%)  Rate[#]  n(%)  Rate[#]  n(%)  Rate[#]
g’:\;ig;O"“ergic syndrome 1,0(5)  62.8[143] 93 (4) 487[105] 44(3)  513[53] | 60(4)  557[78]  44(3)  434[55]  26(3)  43.2[28]
gs,f/lhg)‘a/ bronchospasm 19(<1)  83[19]  20(<1)  97[21]  5(<1) 4.8[5] 8 (<1) 6.4[9]  14(<1) 11.0[14] 11(1)  17.0[11]
Cardiovascular effects 201(11) 184.8[421] 286(11) 166.5[359] 149 (12) 187.6[194]| 155(10) 140.0[196] 141(9) 142.0[180] 74(9)  135.7[88]
Decreased BMD 63(2)  36.4[83]  46(2)  232[50]  23(2) 251[26] | 34(2) 264[37] 39(3)  33.9[43] 13(2)  23.1[19]
Hyperglycaemia/new
;)Snl\s/lth)diabetes mellitus 90(4)  47.8[109] 67(3)  34.8[75]  48(4)  513[53] | 60(4)  46.4[65]  50(3)  442[56]  24(3)  38.6[25]
Hypersensitivity 107 (4) 54.9[125] 115(4) 60.3[130] 54(4)  56.1[58] | 89(6) 73.6[103] 80(5)  74.1[94]  41(5)  66.3[43]
LRTI excluding pneumonia 126 (5)  64.5[147]  118(5) 68.6[148] 71(6)  81.2[84] | 73(5)  60.7[85]  79(5)  71.8[91]  36(5)  67.9[44]
(Le?fceacltzorticosmmid 210(8) 117.2[267] 187(7) 106.6[230] 64(5)  79.3[82] | 124(8) 110.7[155] 112(7) 108.9[138] 44(6)  83.3[54]
Ocular effects 33(1)  15.8[36] 20(<1)  9.7[21]  11(<1) 10.6[11] | 21(1)  17.9[25]  25(2)  23.7[30]  14(2)  21.6[14]
Pneumonia 204(8) 100.5[229] 186(7) 955[206] 60(5)  61.9[64] | 111(7) 89.3[125] 104(7) 98.6[125] 37(5)  61.7[40]

All-cause mortality, n (%)* 32(1.3) N/A 33(1.3) N/A 26 (2.1) N/A 18 (1.2) N/A 16 (1.1) N/A 11 (1.4) N/A

*On-treatment deaths occurring between study treatment start date and 7 days after study treatment stop date (inclusive).
Note: n=Number of patients, #=Number of events. Note: Rate is event rate per 1000 patient-years, calculated as the number of

events x 1000, divided by the total duration at risk.
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AESI, adverse event of special interest; BMD, bone mineral density; CMH, chronic mucus hypersecretion; FF, fluticasone furoate;

LRTI, lower respiratory tract infection; N/A, not available; SMQ, Standardized MedDRA Query; UMEC, umeclidinium; VI, vilanterol
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© FF/UMEC/NVI vs FF/VI

¢ FF/UMEC/VI vs UMEC/VI

Modelled annual exacerbation rate
(95% CI)

Treatment A

Treatment B

@ FF/VIvs UMEC/VI

Favours Favours

Treatment A Treatment B

—

FF/VI vs UMEC/VI FF/IVI UMEC/VI Rate ratio (95% Cl) p-value
CMH+ (FF/VI n=2579; UMEC/VI n=1264) 1.08 (1.02, 1.14) 1.30 (1.20, 1.40) o 0.83 (0.76, 0.92) <0.001
CMH- (FF/VI n=1512; UMEC/VI n=785) 1.05 (0.97, 1.13) 1.07 (0.96, 1.18) —g— 0.98 (0.87, 1.11) 0.810
FF/UMEC/VI vs FF/VI FF/UMEC/VI FFIVI
CMH+ (FF/UMEC/VI n=2537; FF/VI n=2579) 0.94 (0.89, 0.99) 1.08 (1.02, 1.14) 2 g 0.87 (0.80, 0.94) <0.001
CMH- (FF/UMEC/VI n=1566; FF/VI n=1512) 0.86 (0.80, 0.92) 1.05(0.97, 1.13) o 0.82 (0.74, 0.91) <0.001
FF/UMEC/VI vs UMEC/VI FF/UMEC/VI UMEC/VI
CMH+ (FF/UMEC/VI n=2537; UMEC/VI n=1264)  0.94 (0.89, 0.99) 1.30 (1.20, 1.40) 2 gl 0.72 (0.66, 0.79) <0.001
CMH- (FF/UMEC/VI n=1566; UMEC/VI n=785) 0.86 (0.80, 0.92) 1.07 (0.96, 1.18) —o— 0.80 (0.71, 0.91) <0.001
T
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® FF/UMEC/VIvs FF/VI 4 FF/UMEC/VI vs UMEC/VI ¢ FF/VIvs UMEC/VI

Modelled annual exacerbation rate
(95% CI) Favours Favours
Treatment A Treatment B

Treatment B e

Treatment A
FF/VI vs UMEC/VI FF/VI UMEC/VI

CMH+ (FF/VI n=2579; UMEC/VI n=1264) 0.15 (0.13, 0.17) 0.21(0.18, 0.25) ——i

Rate ratio (95% Cl) p-value
0.70 (0.56,0.86)  <0.001

CMH- (FF/VI n=1512; UMEC/VI n=785) 0.15(0.12, 0.18) 0.17 (0.13, 0.21) ——1— 0.88 (0.66, 1.19) 0.421
FF/UMEC/VI vs FF/VI FF/UMEC/VI FF/IVI

CMH+ (FF/UMEC/VI n=2537; FF/VI n=2579) 0.13 (0.11, 0.15) 0.15(0.13, 0.17) 0.89 (0.75, 1.07) 0.211
CMH- (FF/UMEC/VI n=1566; FF/VI n=1512) 0.12 (0.10, 0.15) 0.15(0.12, 0.18) 0.84 (0.66, 1.07) 0.155

FF/UMEC/VI vs UMEC/VI

FF/UMEC/VI

UMEC/VI

CMH+ (FF/UMEC/VI n=2537; UMEC/VI n=1264)  0.13 (0.11, 0.15) 0.21(0.18,0.25) +—&—

CMH- (FF/UMEC/VI n=1566; UMEC/VI n=785) 0.12 (0.10, 0.15) 0.17 (0.13, 0.21) ——

| I R B |
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0.62 (0.50, 0.77) <0.001
0.74 (0.56, 1.00) 0.049
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