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Background: Current pharmacological therapies for COPD improve quality of life and
symptoms and reduce exacerbations. Given the progressive nature of COPD, it is arguably more
important to understand whether the available therapies are able to delay clinical deterioration; the
concept of “clinically important deterioration” (CID) has therefore been developed. We evaluated
the efficacy of the single-inhaler triple combination beclometasone dipropionate, formoterol
fumarate, and glycopyrronium (BDP/FF/G), using data from three large 1-year studies.
Methods: The studies compared BDP/FF/G to BDP/FF (TRILOGY), tiotropium (TRIN-
ITY), and indacaterol/glycopyrronium (IND/GLY; TRIBUTE). All studies recruited patients
with symptomatic COPD, FEV, <50%, and an exacerbation history. We measured the time
to first CID and to sustained CID, an endpoint combining FEV, St George’s Respiratory
Questionnaire (SGRQ), moderate-to-severe exacerbations, and death. The time to first CID
was based on the first occurrence of any of the following: a decrease of =100 mL from
baseline in FEV, an increase of =4 units from baseline in SGRQ total score, the occur-
rence of a moderate/severe COPD exacerbation, or death. The time to sustained CID was
defined as: a CID in FEV and/or SGRQ total score maintained at all subsequent visits, an
exacerbation, or death.

Results: Extrafine BDP/FF/G significantly extended the time to first CID vs BDP/FF (HR 0.61,
P<0.001), tiotropium (0.72, P<<0.001), and IND/GLY (0.82, P<<0.001), and significantly
extended the time to sustained CID vs BDP/FF (HR 0.64, P<<0.001) and tiotropium (0.80,
P<0.001), with a numerical extension vs IND/GLY.

Conclusion: In patients with symptomatic COPD, FEV, <50%, and an exacerbation history,
extrafine BDP/FF/G delayed disease deterioration compared with BDP/FF, tiotropium, and
IND/GLY.

Trial registration: The studies are registered in Clinical Trials.gov: TRILOGY, NCT01917331;
TRINITY, NCT01911364; TRIBUTE, NCT02579850.

Keywords: anticholinergics, beta-2 agonists, chronic obstructive pulmonary disease, disease
activity, inhaled corticosteroids

Introduction

Current pharmacological therapies have been shown to improve quality of life and
symptoms and reduce exacerbations in patients with COPD. However, given the
progressive nature of COPD, it is important to understand whether a therapy is able
to delay clinical deterioration — both in terms of short-term and sustained worsen-
ing. Since the clinical manifestation of COPD is multifaceted and impacts differ-
ent clinical domains, the concept of “clinically important deterioration” (CID) was
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developed, combining a number of clinical parameters, which
can measure both short-term and sustained worsening. CID
(although with differing definitions) has been used to evaluate
the efficacy of a number of long-acting [3,-agonist/long-acting
muscarinic antagonist (LABA/LAMA) combinations vs
long-acting bronchodilator monotherapy or inhaled cortico-
steroid (ICS)/LABA combinations;' ¢ in analyses published
as congress abstracts, CID has also been used to compare a
LAMA with placebo,” and triple ICS/LAMA/LABA therapy
with ICS/LABA.? The advantage of a CID endpoint is that it
evaluates deterioration at an individual level, using the same
principle as the frequently used responder analyses®!® but
capturing health changes in the opposite direction (ie, wors-
ening). Importantly, the occurrence of a CID within the
first 6-12 months of the start of a 3-year follow-up period
is consistently associated with an increased long-term risk
of exacerbations and all-cause mortality, and also predicts
sustained meaningful loss in FEV | and health status amongst
survivors.'!

A single triple-combination inhaler containing an
extrafine formulation of the ICS beclometasone dipropionate
(BDP), the LABA formoterol fumarate (FF), and the LAMA
glycopyrronium (G) has been developed to simplify therapy
in patients with COPD, whilst ensuring efficient lung delivery
of all three molecules. Three large, 1-year studies have
evaluated the efficacy and safety of this triple combination.
In TRILOGY, BDP/FF/G provided superior bronchodilation
to BDP/FF, a 23% reduction in the rate of moderate-to-
severe exacerbations, and significant improvements in health
status (St George’s Respiratory Questionnaire [SGRQ]).!?
In TRINITY, BDP/FF/G provided superior bronchodilation
to tiotropium, a 20% reduction in the rate of moderate-to-
severe exacerbations, and significant improvements in health
status.” Finally, in TRIBUTE BDP/FF/G reduced the rate of
moderate-to-severe exacerbations by 15% compared with the
fixed-dose combination of indacaterol and glycopyrronium
(IND/GLY)." In the current manuscript, we use CID to
further evaluate the efficacy of BDP/FF/G, using data from
TRILOGY, TRINITY, and TRIBUTE.

Methods
Trial design

The designs and results of the pre-specified analyses of
TRILOGY, TRINITY, and TRIBUTE have been previously
published.'?>'* All three studies were randomized, parallel-
group, double-blind, and 12 months in duration. The most
substantial difference between the studies was the medication
administered during the 2-week run-in period: in TRILOGY,
all patients received BDP/FF; in TRINITY, all patients

received tiotropium; in TRIBUTE, all patients received
IND/GLY. Of note, no patients had their treatment stepped
down at the end of run-in.

After run-in, all three studies randomized one group of
patients to receive extrafine BDP/FF/G 87/5/9 g (correspond-
ing to a nominal dose of 100/6/10 ng) two puffs twice daily
(BID) via pressurized metered dose inhaler (pMDI). The com-
parator groups were: TRILOGY, extrafine BDP/FF 87/5 ug
(nominal dose 100/6 ug), two puffs BID via pMDI; TRINITY,
tiotropium 18 g once daily (OD) via single-dose dry-powder
inhaler (SDDPI), or extrafine BDP/FF 87/5 ng two puffs BID
via pMDI plus tiotropium 18 g OD via SDDPI; TRIBUTE,
IND/GLY 85/43 ug one puff OD via SDDPI.

In all three studies, FEV, and SGRQ were assessed at
baseline and at Weeks 4, 12, 26, 40, and 52. The occurrence
of moderate-to-severe exacerbations was assessed over the
duration of the studies, with moderate exacerbations being
those resulting in treatment with systemic corticosteroids
and/or antibiotics, and severe exacerbations resulting in
hospital admission or death. In TRILOGY only, dyspnea
was assessed using the Baseline and Transition Dyspnea
Index (BDI/TDI), at the same visits as for FEV and SGRQ.
All patients provided written informed consent prior to any
study-related procedure. The studies were approved by the
independent ethics committees or research boards at each
institution, and were performed in accordance with the prin-
ciples of the Declaration of Helsinki and the International
Conference on Harmonization notes for guidance on Good
Clinical Practice (ICH/CPMP/135/95). See list of Ethics
Committees. The studies are registered in ClinicalTrials.
gov: TRILOGY,NCT01917331; TRINITY, NCT01911364;
TRIBUTE, NCT02579850.

Participants

All three studies recruited patients with a diagnosis of COPD,
post-bronchodilator FEV, <50% predicted, and a ratio of
FEV /FVC <0.7, at least one moderate or severe COPD exac-
erbation in the previous 12 months, and a COPD Assessment
Test total score =10. TRILOGY also required all patients to
have a BDI focal score =10 at screening, confirmed at the
randomization visit. Full inclusion and exclusion criteria are
listed in the primary publications.!> !4

Outcomes

This manuscript focuses on two main types of CID analyses:
time to first CID and time to sustained CID. Time to first CID
was based on the first occurrence of any of the following:

e decrease =100 mL from baseline in FEV ;

e increase =4 units from baseline in SGRQ total score;
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e occurrence of a moderate/severe COPD exacerbation;
e death.

An additional analysis was performed for TRILOGY that
also included a TDI focal score =—1 unit. Time to sustained
CID used the above endpoints, and was defined as:*

e aCIDinFEV, and/or SGRQ total score maintained at all
subsequent visits (and/or TDI focal score in the additional

TRILOGY analysis);
e an exacerbation; or
e death.

An alternative sustained CID definition was used in which
an exacerbation was only considered to be a sustained CID
if it was accompanied by a CID in FEV, and/or SGRQ at all
subsequent visits (and/or TDI focal score in the additional
TRILOGY analysis), or study discontinuation due to the
event, or at least one further exacerbation.

Statistical methods

Analyses were performed on the intention-to-treat popula-
tions, defined as all randomized patients who received at least
one dose of study drug and had at least one post-baseline effi-
cacy assessment. The times to first and to sustained CID were
compared between groups using Cox proportional hazards
model including effects for treatment, country, number of
COPD exacerbations in the previous year, severity of airflow

Table | Baseline characteristics (intention-to-treat population)

limitation (post-bronchodilator FEV, <30% predicted, or
30% to <50% predicted) and smoking status at screening.
Data are presented as Kaplan—Meier curves, together with
HRs and 95% Cls. The proportion of patients with overall
CID and sustained CID and each component of the CID and
sustained CID were also calculated.

Results

Participants

The baseline demographics and disease characteristics of the
patients included in these analyses are shown in Table 1. With
the exception of SGRQ total score, there were no substantial
differences between groups, either within or between the
three studies. In both treatment groups in TRIBUTE, the
mean SGRQ total score was lower (ie, better) than in either
TRILOGY or TRINITY.

Outcomes

TRILOGY — without TDI

As shown in Figure 1A, using the definition that did not
include TDI, BDP/FF/G significantly extended the time to
first CID compared with BDP/FF (HR 0.61, P<<0.001). BDP/
FF/G also significantly extended the time to sustained CID
compared with BDP/FF (HR 0.64, P<<0.001; Figure 1B).
Similar results were seen in the alternative sustained CID

Characteristics

Gender
Male
Race
White
Other
Missing?
Age (years)
Smoking status
Ex-smoker
Current smoker
FEV % predicted®
=30%
<30%
FEV /FVC ratio®
Exacerbation rate in the
previous year, mean (range)
CAT total score
SGRQ total score®
BDI focal score®

TRILOGY TRINITY TRIBUTE
BDP/FF/G | BDP/FF BDP/FFIG Tiotropium | BDP/FF+ | BDP/FF/G | IND/GLY
(N=687) (N=680) (N=1,077) (N=1,074) tiotropium | (N=764) (N=768)
(N=538)
509 (74.1%) | 527 (77.5%) | 829 (77.0%) 829 (77.2%) 398 (74.0%) | 548 (71.7%) | 552 (71.9%)
684 (99.6%) | 679 (99.9%) | 1,067 (99.1%) | 1,069 (99.5%) | 533 (99.1%) | 705 (92.3%) | 708 (92.2%)
3 (0.4%) 1 (0.1%) 10 (0.9%) 5 (0.5%) 5 (0.9%) 51 (6.7%) 52 (6.8%)
0 0 0 0 0 8 (1.0) 8 (1.0)
63.3 (7.9) 63.8 (8.2) 63.4 (8.7) 63.3 (8.4) 62.6 (8.9) 64.4 (7.7) 64.5 (7.7)
364 (53.0%) | 362 (53.2%) | 560 (52.0%) 573 (53.4%) 271 (50.4%) | 413 (54.1%) | 436 (56.8%)
323 (47.0%) | 318 (46.8%) | 517 (48.0%) 501 (46.6%) 267 (49.6%) | 351 (45.9%) | 332 (43.2%)
36.9 (8.4) 36.2 (8.6) 36.6 (8.3) 36.6 (82) 36.7 (8.3) 36.4 (8.0) 36.4 (8.1)
532 (77.4%) | 525 (77.2%) | 849 (78.8%) 845 (78.7%) 425 (79.0%) | 610 (79.8%) | 608 (79.2%)
155 (22.6%) | 155 (22.8%) | 228 (21.2%) 229 (21.3%) 113 (21.0%) | 154 (202%) | 160 (20.8%)
042 (0.11) | 041 ©.11) |042(0.10) 043 (0.11) 042(0.10) | 041 (0.10) | 0.42(0.10)
12(1,5) 12(1,6) 13(1,11) 13(1,5) 12(1,7) 121, 6) 12 (1, 4)
20.8 (5.9) 208 (5.7) 21.5 (5.8) 21.6 (5.8) 21.7 (6.0) 21.1 (5.7) 21.3 (5.5)
523 (168) | 503 (165) |54.4 (16.6) 545 (16.8) 530 (163) | 476 (143) | 47.7(15.1)
53 (1.8) 5.5 (1.8) - - - - -

Notes: Data are number of patients (percentage), mean (SD), or mean (range). *Due to data collection restrictions in Portugal, this information was not collected in
Portuguese sites; "Post-salbutamol; At randomisation visit.
Abbreviations: BDP, beclometasone dipropionate; FF, formoterol fumarate; G, glycopyrronium; IND/GLY, indacaterol/glycopyrronium; CAT, COPD Assessment Test;
SGRQ, St George’s Respiratory Questionnaire; BDI, Baseline Dyspnea Index.
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Figure | TRILOGY: Time to (A) first CID and (B) sustained CID (without TDI).

Notes: Time to first CID was based on the first occurrence of any of the following: decrease of =100 mL from baseline in FEV ; increase of =4 units from baseline in
SGRQ total score; occurrence of a moderate/severe exacerbation; or death. Time to sustained CID was defined as: a CID in FEV| and/or SGRQ total score maintained at all
subsequent visits, occurrence of a moderate/severe exacerbation, or death.

Abbreviations: CID, clinically important deterioration; BDP, beclometasone dipropionate; FF, formoterol fumarate; G, glycopyrronium; TDI, Transition Dyspnea Index;
SGRQ, St George’s Respiratory Questionnaire.
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definition (HR 0.56, P<<0.001; Figure S1). A total of 69.9%
of patients in the BDP/FF/G group experienced at least one
of the CID components, compared to 83.7% with BDP/FF
(Table 2). All of the individual components contributed to
the effect of BDP/FF/G (although the difference in the death
component was only numerical, given the small number of
events). Sustained CID events were experienced by 44.4%
and 58.1% of patients in the BDP/FF/G and BDP/FF groups,
respectively, using the main definition, and by 29.7% and
45.4% with the alternative definition, with all individual
components contributing to the results (Table S1).

TRILOGY — with TDI

The inclusion of TDI in the CID definition increased the
occurrence of a CID in both groups (Figure 2A and Table 2).
The separation between groups was maintained, with a
significant extension in time to first CID with BDP/FF/G
(HR 0.62, P<<0.001). Importantly, the time to first deterio-
ration in TDI was significantly extended with BDP/FF/G
vs BDP/FF (Table 2). The effect of BDP/FF/G on time to
sustained CID was maintained when TDI was included in
the definition, with a significant extension compared with
BDP/FF, both with the main definition (HR 0.65, P<0.001;
Figure 2B) and the alternative definition (HR 0.58, P<<0.001;
Figure S2), with all individual components contributing to
the results (Table S1).

TRINITY

Compared with tiotropium alone, BDP/FF/G signifi-
cantly extended the time to first CID (HR 0.72, P<<0.001;
Figure 3A), and the time to sustained CID (main defini-
tion: HR 0.80, P<<0.001; Figure 3B; alternative definition:
HR 0.72, P<<0.001; Figure S3). Fewer patients experienced
a CID with BDP/FF/G than tiotropium (74.3% vs 82.2%),
with all components contributing to the effect, although as
with TRILOGY the small number of deaths resulted in only
anumerical improvement (Table 2). The two triple therapies
had a similar effect. Sustained CID events were experienced
by 49.4%, 54.4%, and 47.6% of patients in the BDP/FF/G,
tiotropium, and BDP/FF + tiotropium groups, respectively,
using the main definition, and 32.8%, 41.0%, and 34.0% with
the alternative definition, with all individual components
again contributing to the results (Table S1).

TRIBUTE

BDP/FF/G significantly extended the time to first CID
compared with IND/GLY (HR 0.82, P<<0.001; Figure 4A).
Although there was a numerical extension in the time

to sustained CID with BDP/FF/G compared with IND/
GLY, this did not reach significance either in the main
(HR 0.90, P=0.107; Figure 4B) or the alternative definition
(HR 0.86, P=0.051; Figure S4). Fewer patients experienced
a CID with BDP/FF/G than IND/GLY (81.5% vs 87.0%)
(Table 2). Although all components contributed numerically
to this effect, the only difference to reach statistical signifi-
cance was SGRQ total score. Similarly, for sustained CID,
numerically fewer patients experienced an event with BDP/
FF/G than IND/GLY for both definitions (57.2% vs 59.5%
for the main definition and 44.5% vs 48.2% for the alternative
definition), and although all components contributed to the
results, only SGRQ reached statistical significance (Table S1).

Given that all patients in TRIBUTE were receiving a
LABA and a LAMA, we used a second CID definition that
excluded FEV . Using this definition, the time to first CID
was significantly extended by BDP/FF/G (HR 0.79 [95% CI
0.70, 0.89], P<<0.001), as was the time to sustained CID
(main definition: 0.83 [0.71, 0.96], P=0.013; alternative defi-
nition: 0.720.59, 0.87]; P<<0.001). A total of 63.0% patients
in the BDP/FF/G group had a CID, compared with 69.8%
in the IND/GLY group, with a sustained CID experienced
by 42.0% vs 47.1% using the main definition and 24.4% vs
31.5% using the alternative definition.

Discussion

In this post-hoc analysis of data from three large 1-year
studies, single-inhaler triple therapy with BDP/FF/G delayed
COPD deterioration compared with ICS/LABA and LAMA
monotherapy, both for time to first CID and time to sustained
CID, and delayed the time to first CID compared with LABA/
LAMA. There was also a benefit of BDP/FF/G on the abso-
lute number of CID and sustained CID events compared to
other treatments.

Unlike most COPD clinical trial endpoints, which evaluate
differences between treatments based on group mean effi-
cacy, CID assesses disease worsening at an individual patient
level. This is potentially informative in a progressive disease
such as COPD, as it describes the impact of therapy on the
natural history of the disease. Our principal definition of
CID (and the selected thresholds) is consistent with that used
in other such analyses.'*7# Unlike most of these, we also
included death as one of the CID components. We re-ran
the analyses excluding death from the definition of CID or
sustained CID. Given that few deaths occurred in any of the
studies, this had no meaningful impact on the results (data not
shown). Despite this, we believe that death is an important
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Figure 2 TRILOGY: Time to (A) first CID and (B) sustained CID (with TDI).

52

93
73

Notes: Time to first CID was based on the first occurrence of any of the following: decrease of =100 mL from baseline in FEV ; increase of =4 units from baseline in SGRQ
total score; TDI focal score =1 unit; occurrence of a moderate/severe exacerbation; or death. Time to sustained CID was defined as: a CID in FEV and/or SGRQ total

score and/or TDI focal score maintained at all subsequent visits, occurrence of a moderate/severe exacerbation, or death.

Abbreviations: CID, clinically important deterioration; BDP, beclometasone dipropionate; FF, formoterol fumarate; G, glycopyrronium; TDI, Transition Dyspnea Index;

SGRQ, St George’s Respiratory Questionnaire.
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Number of patients at risk
BDP/FF/G n=1,077 954 827 701 573 144
Tiotropium n=1,074 901 729 587 488 134
BDP/FF +tio n=538 493 439 361 292 87
—— BDP/FF/G - - - - Tiotropium ------ BDP/FF + tiotropium

Figure 3 TRINITY: Time to (A) first CID and (B) sustained CID.

Notes: Time to first CID was based on the first occurrence of any of the following: decrease of =100 mL from baseline in FEV , increase of =4 units from baseline in
SGRQ total score, occurrence of a moderate/severe exacerbation, or death. Time to sustained CID was defined as: a CID in FEV, and/or SGRQ total score maintained at all

subsequent visits, occurrence of a moderate/severe exacerbation, or death.

Abbreviations: CID, clinically important deterioration; BDP, beclometasone dipropionate; FF, formoterol fumarate; G, glycopyrronium; SGRQ, St George’s Respiratory
Questionnaire.
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HR 0.82 (95% CI 0.73, 0.91); P<0.001
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Figure 4 TRIBUTE: Time to (A) first CID and (B) sustained CID.

Notes: Time to first CID was based on the first occurrence of any of the following: decrease of =100 mL from baseline in FEV,, increase of =4 units from baseline in
SGRQ total score, occurrence of a moderate/severe exacerbation, or death. Time to sustained CID was defined as: a CID in FEVI and/or SGRQ total score maintained at all
subsequent visits, occurrence of a moderate/severe exacerbation, or death.

Abbreviations: CID, clinically important deterioration; BDP, beclometasone dipropionate; FF, formoterol fumarate; G, glycopyrronium; IND/GLY, indacaterol/
glycopyrronium; SGRQ, St George’s Respiratory Questionnaire.
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outcome to include in the definition of CID for all long-term
(1 year and over) studies in COPD.

CID results should be mainly interpreted as a combined
measure (ie, a composite endpoint), but it is also useful to
examine the contribution of the individual components. The
two parameters that contributed most to clinical deterioration
across the three studies were FEV and SGRQ. The SGRQ
threshold (4 units) was based on a value considered clinically
relevant and is used in responder analyses,’ while a change
from baseline of 100 mL in FEV | has been described as a
difference that patients can perceive.'* These two aspects of
clinical deterioration are likely to impact patients on a day-
to-day basis, and so treatments that delay their occurrence are
likely to be a valuable treatment option. In addition, although
many of the previous CID analyses did not include TDI,
the inclusion of this endpoint in the additional analyses for
TRILOGY (with a threshold based on the value considered
clinically relevant!?) added to the number of events, suggest-
ing that it captures disease information not captured by the
other CID components.

Although fewer patients experienced an exacerbation than
a deterioration in lung function or health status, a number of
studies have shown that exacerbations are associated with
faster lung function decline, reduced physical activity levels,
and increased mortality risk, and so are key drivers of disease
progression.'¢2¢ Given the long-term impact of such events,
in our main definition a patient with an exacerbation was
considered to have experienced a sustained CID (consistent
with a definition used previously).* However, there is no
single, accepted sustained CID definition. Furthermore, it
could be argued that individuals who fully recover from an
exacerbation have not suffered a “sustained” deterioration.
We therefore also used an alternative definition that required
patients who exacerbated to have subsequent evidence of
deterioration in other clinical parameters (FEV,, SGRQ,
and/or TDI), or withdrew from the study due to the exac-
erbation, or had a subsequent exacerbation. Fewer patients
met this more stringent definition, but the relative treatment
effects in these analyses were consistent with those in the
main analyses, so confirming the effect of the treatment on
sustained CID (irrespective of its definition).

Other CID analyses have pooled data from one or more
similar studies.** Although TRILOGY, TRINITY, and
TRIBUTE had very similar inclusion criteria and almost
identical efficacy endpoints, we decided to evaluate CID
individually in the three studies. There were two main reasons
for this. Firstly, the large size of the three studies meant that
the groups were sufficiently large to draw firm conclusions

(and were larger than the pooled groups in many other CID
analyses). Secondly, we are able to draw conclusions on
the relative consistency of the results of these studies. It is
therefore informative that the percentage of patients with a
CID in the BDP/FF/G group in TRILOGY and TRINITY
is very similar (70% vs 74%), as was the percentage with
deterioration of each component. The percentage of patients
in the BDP/FF/G group with a CID in TRIBUTE was sub-
stantially higher (82%), with ~40% having a CID by Week 4,
compared with ~30% in TRILOGY and TRINITY. We specu-
late two possible explanations for this. Firstly, all patients
in TRILOGY and TRINITY received one bronchodilator
during the run-in period (FF in TRILOGY and tiotropium
in TRINITY), whereas all patients in TRIBUTE received
the dual bronchodilator IND/GLY. This means at the time
of the baseline assessment, the lung function of patients in
TRIBUTE was potentially optimized, making subsequent
decline more likely (as indicated by the Week 4 data). Sec-
ondly, although the majority of the baseline characteristics
were similar across the three studies, patients in TRIBUTE
had lower (ie, better) mean SGRQ total scores; this makes a
decline in SGRQ score in individual patients more likely in
TRIBUTE (although overall there was an improvement in
SGRQ mean score in this study).!*

The main CID analyses used definitions that included
FEV, decline, to ensure that the results were comparable
with other published analyses. In TRIBUTE, a narrower CID
definition excluding FEV, resulted in fewer events in both
groups, with the time to first CID and the time to sustained
CID with BDP/FF/G both significantly extended vs
IND/GLY. This suggests that a single CID definition may not
be appropriate for all analyses. Further, although a number of
analyses have shown a correlation between FEV and a range
of patient-relevant outcomes (at a group level, at least),?”
FEV, is not the main target of therapy in daily practice.”’

The fact that 30%—57% of patients had a sustained CID
despite receiving BDP/FF/G may reflect the progressive
nature of COPD. This is higher than observed in other
studies (eg, 30.4% receiving aclidinium/formoterol* and
20%—-24% receiving umeclidinium/vilanterol).! However,
this is indicative of the greater disease severity of patients
recruited into TRILOGY, TRINITY, and TRIBUTE, all of
whom had at least one exacerbation in the prior 12 months
and so had more unstable disease, and the longer duration of
follow-up (12 months compared with 24 weeks). Importantly,
data from the early termination visits (ie, withdrawal prior
to 52 weeks) were included in our analyses (the percentage
of patients prematurely discontinuing ranged from 7.8% to
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15.6% across treatment groups in the three studies).'>'* This
is a strength of our work, since premature study discontinua-
tions are often due to a decline in a patient’s condition, and
so a visit performed at the time of study withdrawal may be
able to capture this deterioration.

Although the similar inclusion criteria of the three studies
are a strength, this is also a potential limitation, in that we
cannot draw any conclusions on the effect of BDP/FF/G in
less severe populations. However, the population recruited
into TRILOGY, TRINITY, and TRIBUTE is also consistent
with the patients likely to receive BDP/FF/G in day-to-day
clinical practice. Another limitation (common with all CID
analyses) is that the most common events are those that occur
at distinct time points (FEV , SGRQ, and TDI were only
assessed at study visits), so limiting the precision of the HRs.
However, this also reflects clinical practice in that a treating
physician will evaluate disease progression (or treatment
failure) on the basis of assessments conducted at scheduled
visits or on major events (ie, exacerbations).

Conclusion

The analyses presented here complement the pre-specified
analyses presented in the primary manuscripts.'>'* In
this group of patients with severe or very severe airflow
limitation and an exacerbation history, extrafine BDP/
FF/G delayed disease deterioration compared with BDP/
FF, tiotropium, and IND/GLY. These findings emphasize
the important role that triple therapy can play in the man-
agement of COPD.

Data availability

Chiesi commits to sharing with qualified scientific and
medical researchers, conducting legitimate research, the
anonymized patient-level data, the study-level data, the
clinical protocol and the full CSR of Chiesi Farmaceutici
SpA-sponsored interventional clinical trials in patients for
medicines and indications approved by the European Medi-
cines Agency and/or the US Food and Drug Administration
after 1 January 2015.

Chiesi commits to sharing the clinical data of TRILOGY
(NCTO01917331) and TRINITY (NCT01911364) studies
starting from 1 January 2019, following the approval of
any received research proposal and the signature of a Data
Sharing Agreement. Chiesi provides access to clinical trial
information consistently with the principle of safeguarding
commercially confidential information and patient privacy.
To date, TRIBUTE (NCT02579850) is out of scope of the
Chiesi policy on clinical data sharing.

Other information on Chiesi’s data sharing commitment,
access, and research request’s approval process will be avail-
able from 1 January 2019 in the Clinical Trial Transparency
section of this webpage page: http://www.chiesi.com/en/

research-and-development/.
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Figure SI TRILOGY: Time to sustained CID (without TDI), alternative definition.

Notes: Time to sustained CID was defined as: a CID in FEV, and/or SGRQ total score maintained at all subsequent visits; a moderate/severe exacerbation followed by a
CID in FEV| and/or SGRQ total score at all subsequent visits, or the exacerbation resulted in study discontinuation, or they had at least one further exacerbation; or death.
Abbreviations: CID, clinically important deterioration; BDP, beclometasone dipropionate; FF, formoterol fumarate; G, glycopyrronium; TDI, Transition Dyspnea Index;
SGRQ, St George’s Respiratory Questionnaire.
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i HR 0.58 (95% CI 0.49, 0.69); P<0.001

0 4 12 26 40 52

Time to event (weeks)
Number of patients at risk

BDP/FF/G n=687 615 552 494 443 120
BDP/FF  n=680 549 470 386 330 87

Figure S2 TRILOGY: Time to sustained CID (with TDI), alternative definition.

Notes: Time to sustained CID was defined as: a CID in FEV‘ and/or SGRQ total score and/or TDI focal score maintained at all subsequent visits; a moderate/severe
exacerbation followed by a CID in FEV and/or SGRQ total score and/or TDI focal score at all subsequent visits, or the exacerbation resulted in study discontinuation, or
they had at least one further exacerbation; or death.

Abbreviations: CID, clinically important deterioration; BDP, beclometasone dipropionate; FF, formoterol fumarate; G, glycopyrronium; TDI, Transition Dyspnea Index;
SGRQ, St George’s Respiratory Questionnaire.

100
—— BDP/FF/IG
- === Tiotropium
go| |- BDP/FF + tiotropium
60

BDP/FF/G vs tiotropium: HR 0.72 (95% CI 0.62, 0.82); P<0.001
BDP/FF/G vs BDP/FF + tiotropium: HR 0.97 (95% CI 0.81, 1.16); P=0.754

Patients with a clinically
important deterioration (%)
N
o

N
o

Time to event (weeks)

Number of patients at risk

BDP/FF/G n=1,077 968 871 786 708 201
Tiotropium n=1,074 926 781 666 596 186
BDP/FF +tio n=538 498 453 399 353 106

Figure S3 TRINITY: Time to sustained CID, alternative definition.

Notes: Time to sustained CID was defined as: a CID in FEV, and/or SGRQ total score maintained at all subsequent visits; a moderate/severe exacerbation followed by a
CID in FEVI and/or SGRQ total score at all subsequent visits, or the exacerbation resulted in study discontinuation, or they had at least one further exacerbation; or death.
Abbreviations: CID, clinically important deterioration; BDP, beclometasone dipropionate; FF, formoterol fumarate; G, glycopyrronium; SGRQ, St George’s Respiratory
Questionnaire.
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HR 0.86 (95% CI 0.74, 1.00); P=0.051
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Time to event (weeks)

Number of patients at risk
BDP/FF/G n=764 706 580
IND/GLY n=768 690 554

Figure S4 TRIBUTE: Time to sustained CID, alternative definition.

491 428 242
458 399 244

Notes: Time to sustained CID was defined as: a CID in FEV, and/or SGRQ total score maintained at all subsequent visits; a moderate/severe exacerbation followed by a
CID in FEV, and/or SGRQ total score at all subsequent visits, or the exacerbation resulted in study discontinuation, or they had at least one further exacerbation; or death.
Abbreviations: CID, clinically important deterioration; BDP, beclometasone dipropionate; FF, formoterol fumarate; G, glycopyrronium; IND/GLY, indacaterol/

glycopyrronium; SGRQ, St George’s Respiratory Questionnaire.
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