
Inhaled therapy reduces COPD mortality

To the Editor:

The Global Initiative for Chronic Obstructive Lung Disease noted a lack of convincing evidence for a
survival benefit with inhaled therapy in COPD despite relevant improvements in lung function,
exacerbations and patient reported outcomes. Interestingly, recent studies investigating the role of triple
therapy with long-acting β2-agonist (LABA), long-acting muscarinic antagonist (LAMA) and inhaled
glucocorticoid (ICS) showed that triple therapy could influence morbidity in patients with moderate to
severe COPD.

The first large trial reporting mortality data in triple therapy was IMPACT (Informing the Pathway of
COPD Treatment), published in 2018 [1]. The trial showed a hazard ratio for triple therapy versus the
dual bronchiodilator umeclidinium–vilanterol of 0.58 (95% CI 0.38–0.88). The hazard ratio for fluticasone
furoate–vilanterol versus umeclidinium–vilanterol was 0.61 (95% CI 0.40–0.93). Both effects were
significant. Recently, a second large randomised controlled trial investigating triple therapy in COPD
patients has been published [2]. This trial is named ETHOS (Efficacy and Safety of Triple Therapy in
Obstructive Lung Disease), and showed a mortality benefit of triple therapy LABA, LAMA and ICS over
dual therapy with LAMA–LABA [2]. The risk of death from any cause in the 320-μg budesonide triple
therapy group was 46% lower than that in the glycopyrrolate–formoterol group (hazard ratio 0.54, 95% CI
0.34–0.87). For the 160-μg budesonide triple-therapy, the hazard ratio was 0.79, missing statistical
significance.

Although it should be remembered that mortality was not the primary endpoint in both trials, the data are
of importance, since previous large controlled trials failed to show a significant effect on mortality with
inhaled therapy in COPD even if compared to placebo. With >16000 patients included, the SUMMIT trial
is the largest randomised controlled COPD trial ever. Patients with moderate airflow limitation (⩾50% and
⩽70% predicted forced expiratory volume in 1 s) and a history or an increased risk for cardiovascular
disease were included. The primary endpoint, all-cause mortality, showed a 12% relative reduction with
LABA–ICS compared to placebo, which was insignificant (p=0.137) [3]. Two preceding placebo-controlled
studies [4, 5] with a statistically insignificant improvement in survival included patients with more severe
COPD but less cardiovascular risk [6]. In the TORCH trial, >6000 COPD patients and a follow up of
3 years were included. The hazard ratio for the primary endpoint death with the LABA–ICS combination,
as compared with placebo, was 0.825, resulting in the legendary p-value of 0.052 [4]. The Uplift trial
included nearly 6000 COPD patients with a follow up of 4 years [5]. The LAMA tiotropium bromide
resulted in an insignificant decrease in the secondary endpoint mortality (hazard ratio 0.89, 95% CI
0.79–1.02; p=0.09).

The failure of these and other older COPD trials with a placebo group might partly be attributed to the
decrease in the rate of COPD exacerbation and COPD severity in controlled trials during the last two
decades, making power calculations relying on historic data difficult [6]. Indeed, differences between study
populations could also be important for the observed differences. Therefore, the significant mortality
differences reported in the IMPACT and ETHOS trials discussed above are even more relevant. The
question now arises, why does inhaled therapy reduce COPD mortality?

COPD exacerbations are followed by worsening lung function, reduced quality of life and increased
mortality [7, 8]. Exacerbations increase the risk of myocardial infarction, stroke and death. Indeed, more
patients with COPD die from cardiovascular disease than directly from respiratory failure itself [9].
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We thus reasoned that the reduction in COPD exacerbations in the IMPACT and ETHOS trial might
determine the survival gain and plotted exacerbation rate versus mortality rate for the different treatment
groups (figure 1). Indeed, this data shows a strong relationship between annual exacerbation rate and
annual mortality rate (regression analysis: R2=0.70, p=0.018). We acknowledge that we present grouped
ecological data and not individual patient data, and therefore uncertainty remains on the strength of these
effects. Nevertheless, these data, in combination with the well-known negative effects of exacerbations
detailed above, are sufficient to claim that inhaled triple therapy reduces mortality in patients with at least
moderate COPD and frequent exacerbations.

The authors of the ETHOS study suggested that the observed reduction in mortality with inhaled triple
therapy was mediated mainly by the ICS [2]. Indeed, a beneficial effect of ICS on cardiovascular outcomes
has been suggested previously [10]. However, it should be remembered that the Uplift trial, treating
patients with either a LAMA or placebo over 4 years showed also some effect on the mortality as discussed
above.

In conclusion, the reported mortality data of both triple-therapy studies fundamentally contribute to our
understanding of the benefits of COPD therapy. It is time to concede that inhaled treatment not only has
positive effects on lung physiology, symptoms and exacerbations, but also on prognosis in COPD patients.
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FIGURE 1 Exacerbation and
mortality in the ETHOS and IMPACT
trials. R2=0.70, p=0.018. B: budeso-
nide; F: formeterol; FF: fluticasone
furoate; G: glycopyrronium; U:
umeclidinium; V: vilanterol.
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