
Triple therapy for all patients with severe
symptomatic COPD at risk of
exacerbations

To the Editor:

SUISSA and ARIEL [1] performed a post hoc analysis of TRIBUTE and IMPACT [2, 3], by “digitising” the
figures to obtain values over each month of the cumulative incidence curves. They concluded that the
lower rate of a first exacerbation with triple long-acting muscarinic antagonist/long-acting β2-agonist/
inhaled corticosteroid (LAMA/LABA/ICS) therapy was exclusively due to a lower rate in the first month of
treatment, while the rates were comparable to LAMA/LABA in the subsequent 11 months. They argue that
this pattern of “depletion of susceptible individuals” might identify a small group of patients and suggest
that only these patients could benefit from triple therapy, whereas the majority could be treated with
LAMA/LABA without risk. They also found that the 42% lower mortality with triple therapy in IMPACT
was localised in the first 4 months of follow-up, with no difference in the following 8 months. Based on
these observations, they speculate that the subgroup who may benefit from triple therapy could be
represented by patients with a history of asthma or eosinophilia, and they could be identified a priori.

We acknowledge that in TRIBUTE there was a slightly higher incidence of first exacerbations shortly after
initiation of treatment in the LAMA/LABA group. However, the analysis of SUISSA and ARIEL [1] was
limited to the first event, excluding subsequent exacerbations. In a post hoc analysis of TRIBUTE based on
multiple time-to-event methods (using the methodology developed by WEI et al. [4]), triple therapy not
only prolonged the combined estimate of time to exacerbation versus LAMA/LABA (HR 0.84, 95% CI
0.74–0.96; p=0.011) but the effect size increased for multiple events, from a HR of 0.90 (95% CI 0.76–1.06;
p=0.219) for time to first exacerbation, to HR 0.80 (95% CI 0.61–1.04; p=0.096) for time to second and
HR 0.58 (95% CI 0.37–0.90; p=0.014) for time to third, with the effect on the third exacerbation reaching
statistical significance [5]. We also observed a numerical reduction in all-cause mortality with triple
therapy versus LAMA/LABA (2.7% versus 2.1%) [2]. However, given the low rate of mortality, we do not
believe it is appropriate to draw any conclusions about the distribution of such events in either study.

In response to the comments of SUISSA and ARIEL [1], we conducted additional post hoc analyses of the
time to first moderate-or-severe chronic obstructive pulmonary disease (COPD) exacerbation in TRIBUTE.
Only one patient had a history of asthma; it was therefore not possible to perform analyses stratified by
this factor, but intrinsically this rules out the possibility that, at least in TRIBUTE, the observed early
effect on exacerbations was due to patients with a history of asthma. When stratifying according to
baseline blood eosinophil count (cut-off point 300 cells·µL−1), a very similar pattern was observed in the
first months in the two subgroups (figure 1a and b).

Furthermore, our analysis by ICS use at study entry does not support the hypothesis that the superior
efficacy shown by the triple combination is attributable to an ICS withdrawal effect (figure 1c and d). On
the contrary, the subgroup that gained most benefit from triple therapy over the duration of the study was
the group in which patients were not receiving ICS prior to study entry. Over the first 4 weeks, although
there was an initial increase in exacerbation incidence in the LAMA/LABA group, this occurred in both
the prior ICS and no prior ICS subgroups, with patients receiving LAMA/LABA approximately twice as
likely to exacerbate than triple in both subgroups (probability of having experienced an exacerbation at
4 weeks with triple therapy versus LAMA/LABA: 4.4% versus 9.2% in the prior ICS subgroup, and 3.5%
versus 7.6% in the no prior ICS subgroup).
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Thus, the speculation of SUISSA and ARIEL [1] about the TRIBUTE results is not supported by evidence. In
addition to preventing exacerbations, in TRIBUTE and IMPACT triple therapy had a significant benefit on
health-related quality of life and, more importantly, showed a signal toward improved survival compared
to bronchodilator therapy without ICS [2, 3, 6]. There is also a risk that by following the suggestions of
SUISSA and ARIEL [1], ICS withdrawal might be considered in patients who do not exacerbate during the
first month of treatment with triple therapy. However, we do not know whether withdrawing ICS could
trigger subsequent exacerbations at a later time. Even expanding the observation period from 1 month to
12 months may not be adequate, given that data from SPIROMICS indicate patients can have events 2 or
3 years after the index date [7]. Overall, randomised controlled trials have shown that the benefits of
reducing the risk of exacerbations with these two triple therapies compared to LAMA/LABA outweigh the
increase in risk of adverse effects including pneumonia [2, 3, 8]. Thus, in keeping with the latest
international Global Initiative for Chronic Obstructive Lung Disease recommendations [9], we suggest
using triple therapy in patients with severe, symptomatic COPD at increased risk of exacerbation who are
not adequately treated by LAMA/LABA or LABA/ICS, with the exception being patients at increased risk
of side-effects with a specific component, i.e. LAMA, LABA or ICS [8, 10].
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FIGURE 1 Kaplan–Meier curves of time to first moderate-or-severe chronic obstructive pulmonary disease (COPD) exacerbation in patients with
baseline eosinophil counts a) ⩾300 cells·µL−1 and b) <300 cells·µL−1, and who prior to entering the study c) were or d) were not receiving
maintenance inhaled corticosteroids. Hazard ratios were estimated using a Cox proportional hazards model including the effects of treatment,
country, number of COPD exacerbations in the previous year, severity of airflow limitation and smoking status. BDP/FF/G: beclometasone
dipropionate/formoterol fumarate/glycopyrronium; IND/GLY: indacaterol/glycopyrronium.
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provide significant opportunities for a precision medicine approach to chronic obstructive pulmonary
disease (COPD) treatment [1].

To start with, it is important to point out three distinctions between the TRIBUTE and IMPACT trial
designs, as our editorial comments applied equally to both [2, 3]. First, the TRIBUTE trial included only
patients with severe-to-very severe airflow limitation (Global Initiative for Chronic Obstructive Lung
Disease (GOLD) grade 3–4; forced expiratory volume in 1 s (FEV1) <50%) and at least one
moderate-to-severe exacerbation in the previous year, resulting in a study population with an average FEV1

predicted of 36% and 9% with bronchodilator reversibility. 37% were “frequent exacerbators” (GOLD “D”
patients; personal communication A. Papi), namely those with ⩾2 exacerbations or one severe exacerbation
in the previous year. In contrast, the IMPACT trial also included patients with moderate airflow limitation
(GOLD grade 2; FEV1 50–80%) provided they were frequent exacerbators, resulting in an unusual
“asthma-like” and “ICS-susceptible” study population with an average FEV1 of 45% predicted, 18% with
bronchodilator reversibility and 70% frequent exacerbators [3].

These exacerbation patterns are quite different from the ECLIPSE general COPD cohort [4]. Indeed, for
GOLD grade 3–4, the TRIBUTE and IMPACT study populations are close to expected (figure 1).
However, for GOLD grade 2, the IMPACT study population greatly over represents the frequent
exacerbators.

Secondly, both trials allowed patients using pre-study ICS, who accounted for ∼65% and 70% of patients
included in TRIBUTE and IMPACT, respectively. However, TRIBUTE excluded patients already on triple
therapy while IMPACT allowed such patients who made up ∼40% of the study population.

Thirdly, both trials imposed that all patients discontinue their maintenance therapy. In TRIBUTE, this
discontinuation was followed by a 2-week run-in period during which all patients received the long-acting
muscarinic antagonist/long-acting β2-agonist (LAMA/LABA) comparator, after which they were
randomised to LAMA/LABA/inhaled corticosteroid (ICS) or LAMA/LABA. This could have depleted
patients who benefit from ICS and favoured the selection of patients more likely to benefit from LAMA/
LABA [5]. In contrast, patients in IMPACT continued their pre-study maintenance treatment during a
2-week run-in period, after which they abruptly discontinued this therapy and were randomised to
LAMA/LABA/ICS or LAMA/LABA (or LABA/ICS).

The fact that the “depletion of susceptibles” paradigm led to a greater surge in the rate of a first
exacerbation in the first month after randomisation to LAMA/LABA in IMPACT (15.0 per 100 per
month) than in TRIBUTE (7.1 per 100 per month) may be surprising in view of the more severe
population selected in TRIBUTE [1]. We propose, however, that the main reason for this difference lies in
the important distinctions in study designs, particularly the inclusion of more frequent exacerbators and
the more abrupt discontinuation of pre-study ICS in IMPACT.

The post hoc analysis of the TRIBUTE data, addressing not only the first exacerbation but also the
subsequent ones, suggests that the reduction in exacerbations with triple therapy is sustained for the
second and third exacerbations. However, our argument specifically addressed the early first exacerbations
(in the first month), not all first exacerbations as analysed by A. Papi and co-workers. Nevertheless, we
believe that this post hoc analysis is consistent with the early surge in exacerbation in the LAMA/LABA
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group, with a majority withdrawn from ICS, which probably identifies the frequent exacerbators who
would benefit from triple therapy [4, 6, 7].

The post hoc stratification of the TRIBUTE data, depicting the Kaplan–Meier curves by pre-study ICS use,
actually confirms our assertion. The subgroup of patients who used pre-study ICS clearly shows the
first-month surge in exacerbation among the LAMA/LABA group, with no difference in the incidence over
the remaining 11 months. There is no such early surge for those who were not on pre-study ICS, and the
incidence remains lower with triple therapy than with LAMA/LABA throughout the entire follow-up. We
submit that this stratified analysis provides a proof of concept in identifying the proper intervention group
for investigating the add-on effect of triple therapy, namely patients who were already on LAMA or LABA
or both, but not on ICS. The larger IMPACT study, with data properly stratified by patient inclusion
groups (GOLD 2 frequent exacerbators versus GOLD 3–4), as well as by pre-study ICS use and baseline
eosinophil level, may further clarify the role of triple therapy in COPD.

In all, the complex methodological issues involved in pharmacotherapy trials in COPD, particularly those
involving ICS, require careful study design and interpretation [8]. As illustrated by the TRIBUTE and
IMPACT trials, this includes a proper choice of study population, avoiding “asthma-like” patients and
interventions affected by drug withdrawal. Alternatively, the trials could include pre-specified subgroup
analyses by these factors to address these issues. Such considerations will provide more evidence for a
precision medicine approach to COPD treatment, namely better targeting of the right treatment for the
right patient in terms of both benefit and risk [9].
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