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Afavorable pharmacological interaction between long-acting β2 agonists, long-acting muscarinic receptor antagonists, and inhaled 
corticosteroids (ICSs) explains why triple therapy is effective both in chronic obstructive pulmonary disease (COPD) and asthma; however, 
it has been documented that the presence of an ICS may cause the occurrence of pneumonia. As there is well-documented evidence 

that triple therapy is effective in improving lung function and reducing the risk of exacerbation in patients with asthma and those with COPD,  
single-inhaler triple therapies have been developed mainly to increase adherence to treatment that often is low because of complexity introduced 
by the additional inhaler(s). Three single-inhaler triple therapies—beclomethasone dipropionate/formoterol/glycopyrronium, fluticasone furoate/
vilanterol/umeclidinium, and budesonide/glycopyrronium/formoterol—are available to treat COPD, whereas no single-inhaler triple therapy has 
yet been approved for use in asthma, but several trials have evaluated, or are exploring, this possibility. Pivotal trials have shown that there is a 
role for triple therapy, mainly for single-inhaler triple therapy, in both COPD and asthma management. However, there is a real risk that the use 
of single-inhaler triple therapy will expand the "one-size-fits-all" approach that has conditioned the prescriptive behavior of many doctors in the 
recent past, with little consideration of individual patient variability when making management decisions.
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Strategy reports from both the Global Initiative for Chronic Obstructive 

Lung Disease (GOLD) 20201 and the Global Initiative for Asthma (GINA) 

20192 highlight the importance of using the triple combination of inhaled 

corticosteroids (ICS), long-acting β2-agonists (LABAs), and long-acting 

muscarinic receptor antagonists (LAMAs) in the treatment of chronic 

obstructive pulmonary disease (COPD) and asthma, respectively. However, 

there is a substantial difference between the GOLD and GINA strategies. 

GOLD recommends adding a LAMA to an ICS/LABA combination or an 

ICS to a LABA/LAMA combination, depending on the different clinical 

situations mainly related to the presence of dyspnoea or exacerbations, 

with the option to refer to blood eosinophil count.1 In contrast, GINA 

plans to add tiotropium, the only LAMA approved for the treatment of 

asthma, to ICS/LABA when the disease is not well controlled and before 

escalating to treatment with biologics or low-dose oral corticosteroids.2 

These recommendations are supported by pivotal clinical trials that have 

evaluated the effects of triple therapy in both COPD and asthma and the 

subsequent meta-analysis.

In this article, we critically review the literature in order to determine, if 

possible, the real role of triple therapy in the treatment of asthma and COPD. 

To address this topic, we have identified studies from EMBASE, MEDLINE, 

Scopus, The Cochrane Library, Web of Science, and Google Scholar. We 

supplemented the bibliographic database searches with backward citation 

tracking of relevant publications. We also searched www.clinicaltrials.gov 

for ongoing trials. The information thought to be more significant has been 

selected and commented upon.

Pharmacological interaction between LABA, 
LAMA, and ICS
The evidence of a favorable pharmacological interaction between LABAs, 

LAMAs, and ICSs is growing. For several years, there has been evidence 

of a pharmacological advantage in combining LABAs and ICSs in both 

mailto:mario.cazzola@uniroma2.it
AM9282
Typewritten Text

AM9282
Typewritten Text

AM9282
Typewritten Text
DOI: https://doi.org/10.17925/USPRD.2020.5.1.18

AM9282
Typewritten Text



19

Triple Combination Inhalers in Chronic Obstructive Pulmonary Disease and Asthma

US RESPIRATORY AND PULMONARY DISEASES

asthma3 and COPD.4 In effect, bidirectional molecular interactions between 

corticosteroids and β2-agonists are responsible for a mutual enhancement 

of their pharmacological effects.5 The interaction between these drugs at 

the level of human isolated bronchi has previously been investigated; results 

showed that LABAs and ICSs synergistically relax airways to an extent that is 

very strong at low-to-medium concentrations mainly in passively sensitized 

small airways, a validated ex vivo model of bronchial asthma.6 By contrast, 

pharmacological studies on the possible interaction between LAMAs and 

ICSs are very scarce. It has been documented that in human passively 

sensitized bronchi, LAMA/ICS combination synergistically enhanced 

the relaxation of medium and small airways.7 This effect was attributed 

to higher concentrations of cyclic adenosine monophosphate (cAMP). 

However, no synergistic interaction was detected in non-sensitized bronchi. 

Nevertheless, LAMA/ICS combinations may have anti-remodeling activities 

in addition to the well-known bronchodilating and anti-inflammatory activity 

of these drugs.5

On the contrary, combining a LABA with a LAMA synergistically relaxes 

human non-sensitized medium and small airways, likely due to the cross 

talk induced by the activation of β2-adrenoceptors, and the inhibition of M3 

muscarinic receptors at the level of airway smooth muscle cells.8 However, 

the pharmacological mechanism that explains the interaction between 

LABAs and LAMAs is complex and lies in the reciprocal influences of 

cholinergic and adrenergic systems, perhaps also at the pre-synaptic level. 

The exact nature of the interactions between these pathways is not fully 

understood, but there are interferences at many levels in airway smooth 

muscle cells that are also regulated by the activity of potassium channels 

activated by calcium and protein tyrosine kinases.5

Recently, it has been documented that the combination of LABA, LAMA, 

and ICS induces a synergistic bronchorelaxant effect in human passively 

sensitized isolated airway smooth muscle and tissue from patients with 

stable COPD.9 This effect seems to be related to the activation of intracellular 

glucocorticoid receptors and partially associated with the activation of Gsα 

G-protein subunits of β2-adrenoceptors, which cause modulation of the 

cAMP-dependent protein kinase A pathway. However, it is still unknown 

whether triple therapy synergizes the anti-inflammatory activity of the ICSs.

Triple therapy in chronic obstructive  
pulmonary disease
In recent years, some fundamental studies have been conducted to assess 

the impact of triple therapy in COPD treatment and have documented 

its protective effect compared with dual bronchodilation and ICS/LABA 

combination, relative to the risk of moderate or severe acute exacerbation 

of COPD.10–16 In particular, the IMPACT study (Informing the Pathway of COPD 

Treatment) that compared fluticasone furoate/vilanterol/umeclidinium 

bromide with vilanterol/umeclidinium bromide 25/62.5 μg once daily and 

fluticasone furoate/vilanterol 100/25 μg once daily over 52 weeks, enrolled 

10,355 patients;14 and the ETHOS study (Study to Assess the Efficacy and 

Safety of PT010 Relative to PT003 and PT009 in Subjects With Moderate 

to Very Severe COPD) randomized 8,588 patients to receive two doses 

of budesonide/formoterol/glycopyrronium bromide (glycopyrrolate is its 

active moiety) 320/9.6/18 μg and 160/9.6/18 μg, formoterol/glycopyrronium 

bromide 18/9.6 μg, and budesonide/formoterol 320/9.6 μg, all formulated 

using the new co-suspension delivery technology and administered  

twice-daily over a 52-week period.16 However, there have been important 

differences in study design and population that may have resulted in 

significant class or drug heterogeneity of triple therapies. Therefore, 

the results of such studies should be treated with caution.17 In fact, a  

meta-analysis found statistical and clinical heterogeneity to be a significant 

concern.17 Nonetheless, a British real-world observational study found 

that triple therapy caused a significantly greater reduction in exacerbation 

risk and risk of other outcomes, including acute respiratory events and 

prescription of an acute oral corticosteroid course, compared with  

LABA/LAMA combination in patients with a history of at least two 

exacerbations in the previous year, with an effect that was related to prior 

exacerbation rate and baseline blood eosinophil count.18

In effect, triple therapy seems to be clinically important when a patient 

is being treated with LABA/LAMA, has an eosinophilic blood count  

≥300 cells·μL−1 and still suffers from COPD exacerbations.19 A post-hoc 

analysis of the IMPACT study reported that the moderate and severe 

exacerbation rate ratio for triple therapy versus umeclidinium–vilanterol 

was 0.88 at a blood eosinophil count of <90 cells·μL−1 and 0.56 at counts 

of ≥310 cells·μL−1.20

The step-up approach from dual bronchodilation to triple therapy, proposed 

by the GOLD strategy,1 does not reflect the important differences in COPD 

exacerbations (they differ in etiology, severity, and biological substrate) 

and therefore, is not adapted to the specific needs of the patient to be 

treated.21 The already mentioned post-hoc analysis of the IMPACT study 

documented that a treatment including an ICS in patients with COPD with 

higher eosinophilia is more effective in the prevention of exacerbations 

that required oral corticosteroids and/or are not associated with bacterial 

infections.20 On the contrary, adding a LAMA to an ICS/LABA combination 

induces significant clinical benefits in the general population with COPD 

and reduces the risk of moderate or severe exacerbations regardless of the 

blood eosinophil count, without increasing the risk of serious cardiovascular 

adverse events that may always be possible when a LAMA is added.22

In any case, the presence of an ICS may cause the occurrence of pneumonia, 

although this risk does not seem really relevant. The number needed to 

treat to induce one case of pneumonia as a result of the ICS/LABA/LAMA 

combination versus the LABA/LAMA combination was 195 patients; 

however, when considering the only pivotal trial that included fluticasone 

furoate in triple therapy,14 the number for the ICS/LABA/LAMA combination 

versus the LABA/LAMA combination decreased to 34 patients.19 However, 

this analysis did not include the results of the ETHOS study because 

they were not yet available. Correctly, it has been pointed out that the 

differences in the rate of pneumonia observed in studies with different ICSs 

may vary both because of the diversity in the design of the studies and 

their duration, or in the reporting of adverse events, as well as differences 

in patient characteristics that may increase the rate of pneumonia.23 

Now we know that in the ETHOS study, the percentage of confirmed 

pneumonia in the presence of budesonide was double that observed in the  

formoterol/glycopyrronium bromide group, ranging from 3.5–4.5% in the 

groups that included ICS use and 2.3% in the dual bronchodilation group.16

Pneumonia-related deaths are very rare in randomized studies, and the 

clinical relevance of ICS in pneumonia mortality is questionable considering 

the number of patients included in these trials. It has also been reported 

that mortality from pneumonia in randomized controlled trials has been 

58/31,396 for users of ICS and 33/22,544 for non-users.24 Nevertheless, it 

is correct to check whether there are risk factors for the development of 
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pneumonia, such as current smoker, age ≥55 years, history of pneumonia, 

body mass index <25 kg/m2, and severe airflow limitation, before starting 

ICS therapy in a patient with COPD.25

Triple therapy in asthma
There is growing high-quality evidence showing a benefit with the addition 

of tiotropium bromide (versus placebo) to ICS/LABA in patients with  

poorly-controlled, severe asthma despite the use of ICS and LABA.26 

Interestingly, add-on tiotropium bromide is effective irrespective of 

gender, age, body mass index, disease duration, age at asthma onset, 

smoking status, allergic status, forced expiratory volume in 1 second 

(FEV1) reversibility, leukotriene receptor antagonist use at baseline, B16 

genotype combination, race, ethnicity, and country/region.27 Moreover, the 

addition of tiotropium bromide is successful regardless of the type 2 status 

modeled using systemic markers of type 2 inflammation, namely total 

serum immunoglobulin E levels and blood eosinophil counts.28,29 There is 

also a suggestion that add-on tiotropium bromide might potentially enable 

a reduction in ICS dose in patients with uncontrolled asthma.30 Further, 

tiotropium is a cost-effective treatment option.30

A systematic review with meta-analysis reported that adding tiotropium 

bromide to ICS/salmeterol combination increased pulmonary function to a 

clinically significant magnitude, reduced asthma exacerbations, and improved 

asthma control compared with ICS/salmeterol.31 Apparently, six factors predict 

benefit from asthma triple therapy: a high degree of reversibility (defined as 

>400 mL following salbutamol 400 µg), a body mass index <25 kg/m2, only 

one exacerbation in the previous 12 months, never-smoker, age <65 years, 

and male gender.32 However, the results of a recent and comprehensive 

systematic review meta-analysis suggest that triple therapy does not reduce 

the risk of exacerbation requiring systemic corticosteroids versus ICS/LABA 

when the ICS dose remains the same, but can lower the risk of asthma 

worsening.33 Furthermore, they show that triple therapy induces statistically 

significant, but clinically unimportant, improvements in trough FEV1 and peak 

and trough forced vital capacity, but it does not affect asthma control, rescue 

medication use, or asthma quality of life.

Surprising, and in a way alarming, is the documentation resulting from 

a study that provided insights into the real-world use of tiotropium 

bromide in asthma in the USA, which showed that patients initiating 

triple therapy were among the most severe, but had high post-treatment 

ICS discontinuation rates.34 Analysis of medical and pharmacy claims, 

and electronic health record data from the Optum Research Database, 

has shown that currently, only 1% of patients with asthma are utilizing 

triple therapy.35 Patients using triple therapy had low adherence and 

persistence to multiple-inhaler triple therapy. Adherence to each 

individual triple therapy component was demonstrably higher, suggesting 

that patients are not using all three therapy components simultaneously. 

However, in a retrospective, observational cohort study of adults with 

persistent asthma from Japan, adherence after initiation of triple therapy 

was moderate to high compared with previously reported real-world  

evidence studies.36

The efficacy of tiotropium bromide is a class effect rather than a peculiar 

aspect of the drug. In fact, umeclidinium bromide and glycopyrronium 

bromide also appear effective in asthma,37,38 and, although they are not yet 

approved for use in this pathology, they are currently included in the clinical 

development of triple therapies that also include a LABA and an ICS.

Single-inhaler triple therapy
Although it has been suggested that it would be preferable for ICS to 

be added separately to patients with COPD already on single-inhaler  

LABA/LAMA combination in order to assess its effectiveness and to adjust 

its dose,39 a recent longitudinal, retrospective, cohort study reported 

that patients with COPD had low adherence to, and persistence with,  

multiple-inhaler triple therapy in a real-world setting.40 Furthermore, in a 

recent study, the use of a single-inhaler not only reduced the number of 

inhaler technique errors, but also required less time to instruct the patient 

than using two inhalers.41 Also, adherence to asthma treatment decreases 

with complexity of therapy. There is evidence that a single combination 

inhaler is preferred to concurrent therapy for patients with asthma with 

low adherence to controller therapies, likely because of the increased 

complexity introduced by the additional inhaler(s).42

In effect, both in COPD and asthma, the use of separate inhaler devices 

requiring different techniques can lead to confusion and increases the risk of 

incorrect use of each device with a negative impact on outcomes.43,44 On the 

other hand, for both COPD and asthma, single-inhalers are at least comparable 

in efficacy to multiple devices and without any additional safety concerns.45

Single-inhaler triple therapy in chronic obstructive 
pulmonary disease
In COPD, the administration of triple therapy using a single-inhaler 

simplifies the therapeutic regimen, which can reduce inhaler errors and 

consequently improve the overall benefits of treatment.41 In fact, the use 

of single-inhaler triple therapy can also help those who have difficulty 

taking more drugs or those who struggle to learn the correct inhalation 

technique.44 However, only one pivotal study compared triple therapy in 

a single-inhaler to triple therapy delivered in separate inhalers and using 

different LAMAs.10 The two triple therapies were equally effective and both 

superior to the LAMAs alone. The single-inhaler triple therapies available to 

treat COPD are beclomethasone dipropionate/formoterol/glycopyrronium 

bromide, fluticasone furoate/vilanterol/umeclidinium bromide, and  

budesonide/formoterol/glycopyrronium bromide.

A systematic review focused on randomized controlled trials of single-inhaler 

triple therapy in patients with COPD has reported a substantial reduction of 

the annual rate of moderate or severe exacerbations versus LABA/LAMA  

(15–52%), ICS/LABA (15–35%) and LAMA (20%).17 The single-inhaler triple 

therapy was associated not only with a significantly lower risk of moderate 

or severe exacerbations compared with LABA/LAMA (rate ratio in the range 

of 0.48–0.85), but also with ICS/LABA (rate ratio in the range of 0.65–0.85), 

and LAMA (rate ratio 0.80). Additionally, it induced a larger improvement in 

lung function (change from baseline in pre-dose FEV1 compared with LAMA 

61 mL; with ICS/LABA 81 mL after 26 weeks and 63 mL after 52 weeks; and  

LABA/LAMA 22 mL). Also, quality of life, assessed using the St. George’s 

Respiratory Questionnaire response (defined as decrease from baseline in 

total score ≥4 units), with the single-inhaler triple therapy was superior to 

LAMA (odds ratio 1.32 after 26 weeks, and 1.33 after 52 weeks), and ICS/LABA 

(odds ratio 1.52 after 26 weeks, and 1.33 after 52 weeks), but not LABA/LAMA 

(odds ratio 1.22 after 52 weeks). However, the single-inhaler triple therapy 

was associated with a higher risk of pneumonia compared with LABA/LAMA  

(risk ratio 1.38).

Although these data support the use of single-inhaler triple therapy in 

patients with COPD, it has been pointed out that the fundamental TRIBUTE 
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(Extrafine Inhaled Triple Therapy versus Dual Bronchodilator Therapy in 

Chronic Obstructive Pulmonary Disease)12 and IMPACT trials,14 in which 

triple therapy has been compared with LAMA/LABA, have methodological 

limitations that inherently favor triple therapy.46 Furthermore, it has been 

stressed that there are some circumstances in which the triple therapy 

should not be considered.47 In particular, patients with COPD suffering from 

severe multi-morbidities, such as severe arrhythmias; severe heart failure 

and/or ischemic heart disease; stroke, transient ischamic attacks; increased 

risk of infections, particularly pneumonia, bronchiectasis, tuberculosis 

and even non-tuberculous mycobacterial infections; and patients with  

<100 eosinophils·µL−1 should not be treated with triple therapy.

Although data from pivotal trials indicate that ICSs, LABAs, LAMAs, and 

their combinations are safe, there is still pharmacological evidence that 

cardiovascular toxicity of LABAs and LAMAs overlaps.48 However, each 

available LABA/LAMA combination has a specific cardiovascular safety 

profile that needs to be considered,49 while robust evidence indicates 

that in patients with moderate COPD and heightened cardiovascular 

risk, treatment with ICS/LABA does not affect mortality or cardiovascular 

outcomes.50 Conversely, the use of ICSs may be associated with an increase 

in the bronchial bacterial load in patients with COPD, and chronic bronchial 

infection.51 Furthermore, in patients with obstructive lung diseases, ICS use 

was found to be associated with an increased risk of tuberculosis.52 There 

is also evidence that ICSs do not work when counts of blood eosinophils 

are low 53 and, in any case, eosinopenia increases the risk of pneumonia.54 

However, there is documentation that single-inhaler triple therapy reduced 

the risk of all-cause mortality versus dual bronchodilation in patients with 

symptomatic COPD and a history of exacerbations.55

Single-inhaler triple therapy in asthma
In asthma, combination therapy, delivered via a single rather than separate 

inhalers, is recommended to increase adherence since it can be somewhat 

cumbersome to use separate inhalers.56,57 Patients with good compliance 

have better control of their asthma. Furthermore, it can also reduce the 

possibility of LABA overuse and ICS underuse that have the potential to 

cause serious adverse effects.56 The prospect is that a single-inhaler triple 

therapy will certainly be well accepted by patients who are currently taking 

tiotropium as an add-on to the usual ICS/LABA therapy.57

No single-inhaler triple therapy has yet been approved for use in asthma, 

but several trials have evaluated or are exploring this possibility. The two 

phase III trials (TRIMARAN [Triple in Asthma With Uncontrolled Patients 

on Medium Strength of ICS + LABA] and TRIGGER [Triple in Asthma High 

Strength Versus ICS/LABA HS and Tiotropium]) showed that single-inhaler 

triple therapy with beclomethasone dipropionate (100 μg in TRIMARAN 

and 200 μg in TRIGGER), formoterol, and glycopyrronium bromide, two 

inhalations twice daily for 52 weeks in adults with uncontrolled asthma, 

improved lung function and was associated with a reduction of severe 

exacerbations compared with beclomethasone dipropionate/formoterol.58

The pivotal CAPTAIN trial (Clinical Study of Asthma Patients Receiving 

Triple Therapy Through A Single Inhaler), a randomized, multicenter study 

that evaluated once-daily single inhaler triple therapy with fluticasone  

furoate/vilanterol/umeclidinium bromide (100/25/31.25, 100/25/62.5, 

200/25/31.25 and 200/25/62.5 μg) versus fluticasone furoate/vilanterol 

(100/25 and 200/25 μg) in 2,436 adult patients with uncontrolled asthma met 

the study’s primary endpoint.59 In fact, there was a significant improvement 

from baseline in trough FEV1 at 24 weeks of treatment (110 mL when the 

dose of fluticasone furoate in both the triple and ICS/LABA combination 

was 100 μg, and 92 mL when it was 200 μg), and a 13% reduction in the 

annualized rate of moderate/severe exacerbations, although this last 

finding was not statistically significant.

A phase II multi-center study compared mometasone furoate/indacaterol/

glycopyrronium bromide or QVM149 (80/150/50 μg and 160/150/50 μg) 

once-daily with fluticasone propionate/salmeterol (500/50 µg) twice-daily 

in 116 adults with asthma.60 Overall, 107 patients completed the 

3-week study. QVM149 induced a larger improvement in lung function 

(Δ FEV1: +172 mL with high-dose mometasone and +159 mL with  

medium-dose mometasone versus fluticasone propionate/salmeterol). A 

higher percentage of patients did not need rescue medicine with the triple 

therapy (high-dose mometasone, 58%; medium-dose mometasone, 52%) 

compared with fluticasone propionate/salmeterol (45%) during the last 

week of each treatment period.

The large IRIDIUM trial evaluated the efficacy and safety of two different 

doses of QVM149 (80/150/50 μg and 160/150/50 μg) once-daily compared 

with mometasone furoate/indacaterol (160/150 µg and 320/150 µg, 

respectively) as well as fluticasone propionate/salmeterol (500/50 µg) 

twice-daily in patients with uncontrolled asthma on medium and high 

doses of ICS/LABA as determined by pulmonary function testing and 

effects on asthma control.61 QVM149 was superior to mometasone  

furoate/indacaterol in improving trough FEV1, but not Asthma Control 

Questionnaire (ACQ-7) score after 26 weeks. Furthermore, it induced 

a substantial reduction in moderate-to-severe and severe asthma 

exacerbation rates compared with fluticasone propionate/salmeterol.

The phase IIIB ARGON study, which compared once-daily QVM149 with 

high- (160 µg) or medium-dose (80 µg) mometasone to a free combination 

of twice-daily high-dose fluticasone propionate/salmeterol (500/50 µg) 

plus once-daily tiotropium bromide for 24 weeks in 1,426 patients with 

uncontrolled asthma, met its primary endpoint.62 QVM149, administered 

using a Breezhaler® device (Novartis, Basel, Switzerland), was comparable 

to fluticasone propionate/salmeterol plus tiotropium bromide in improving 

quality of life assessed using the Asthma Quality of Life Questionnaire in 

people with uncontrolled asthma. Secondary analyses showed QVM149 

with high-dose mometasone improved lung function (Δ trough FEV1: 96 mL), 

asthma control, health status, and reduced moderate exacerbations 

compared with fluticasone propionate/salmeterol plus tiotropium 

bromide. Improvements in these endpoints were comparable for QVM149  

medium-dose and fluticasone propionate/salmeterol plus tiotropium.

QVM149, whose approval has been recommended by the Committee for 

Medicinal Products for Human Use of the European Medicines Agency, 

is administered using a Breezhaler device with an optional digital sensor, 

which can be attached to the base of the inhaler.63 This sensor can record 

details of each administered dose and send this information via Bluetooth 

to an app on a smart phone or other digital device, which can in turn help 

the patient improve their asthma self-management.

Conclusion
Solid evidence indicates that there is a role for triple therapy, mainly for 

single-inhaler triple therapy, in COPD management.17,21,31 Unquestionably, 

the use of such combinations can increase the patient’s adherence to 
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the prescribed therapy, with obvious implications on patient outcomes. 

Moreover, single-inhaler triple therapy seems to be deemed a cost-saving 

and similarly efficacious therapy relative to commonly used multiple-inhaler 

triple therapies,64 and versus both LABA/LAMA and ICS/LABA combination 

over a lifetime horizon.65 However, there is a real risk that the use of  

single-inhaler triple therapy will expand the "one-size-fits-all" approach 

that has conditioned the prescriptive behavior of many doctors in the 

recent past, with little consideration of individual patient variability when 

making management decisions.66

We believe that it is important to provide patients with COPD with precise 

and personalized medicine considering the complexity and heterogeneity 

of COPD.67 For this reason, we must always determine whether and 

when the addition of an ICS to the LAMA/LABA combination really 

induces further clinical benefit, regardless of a preventive effect on COPD 

exacerbations, and establish the value of this benefit.67 In any case, it is 

difficult to determine whether a patient with COPD who continues to suffer 

from exacerbations following the addition of an ICS would have been 

exacerbated with the same intensity and severity without this addition.68 

On the other hand, the addition of a LAMA to an ICS/LABA combination 

elicits a significant clinical benefit,21 although it has been pointed out that 

treating patients with COPD with ICS/LABA plus LAMA and LABA/LAMA 

plus ICS should be equally effective.39 However, a real-life prescription 

analysis in the UK showed starting patients on ICS plus LABA results in the 

inevitable drift to overuse of triple therapy.69

In our opinion, it is crucial that physicians establish when to start directly 

with the triple therapy rather than increasing the current therapy.70 We think 

that all patients hospitalized because an exacerbation of COPD should be 

discharged with the prescription of long-term triple therapy.71 Furthermore, 

we completely agree with Vanfleteren and colleagues that all patients who 

present for the first time, and present severe airway obstruction (FEV1 <50%), 

are symptomatic, had frequent moderate (≥2) or severe exacerbations  

(≥1 hospitalization) in the previous year, and have peripheral eosinophilia 

(>300 cells·µL−1), must soon receive regular treatment with triple therapy.47

Since most adults with asthma have some features considered 

characteristic of COPD,72 there is the risk that patients with airway disease 

(including asthma, and asthma–COPD overlap) will be prescribed "triple 

therapy" as the default position. The indiscriminate use of the single-inhaler 

triple therapy may fall into the classic "one-size-fits-all" approach that may 

be practical, simple and "a safe bet" in terms of efficacy,73 but does not 

address the needs of all patients,26,73 and the best interest of government 

funding agencies.73 This contrasts with the most recent opinion on the 

treatment of asthma that considers it important to focus on treatable traits 

that can be targeted using a personalized medicine approach mainly in 

severe asthma.74

In effect, the GINA strategy recommends triple therapy in severe 

asthma before escalating to treatment with biologics or low-dose oral 

corticosteroids.2 However, the GINA strategy also emphasizes that the 

severity of asthma can change over time. As the goal of therapy is to offer 

the patient the minimum level of therapy capable of maintaining asthma 

control, also the intensity of treatment must change with the change of the 

severity of asthma. This means that de-escalation of triple therapy is often a 

need, but it could be problematic especially in patients who, well controlled, 

will be reluctant to stop a treatment that they perceive effective.26

Nonetheless, we believe that there is a need to assess whether it would be 

clinically useful to begin triple therapy earlier than currently recommended 

by the GINA strategy. This opinion stems from the evidence that, as already 

mentioned, co-administration of a LAMA and a LABA synergistically relaxes 

human isolated airways at the level of the medium and small bronchi.8 

The synergistic interaction on small airways may explain the beneficial 

impact on lung hyperinflation resulting from small airway inflammation, 

which is highly prevalent in moderate-to-severe asthma, is associated 

with important patient-related outcomes in daily life, and is a key target for 

asthma treatment.75 Additionally, the combination of these drugs inhibits 

the epithelial (non-neuronal) release of acetylcholine,76 which is the main 

driver of the inflammatory response;77 modulates airway smooth muscle 

tone in small airways;5 and causes a further increase in the density of the 

cholinergic nerves, thus creating a vicious circle that results in more release 

of acetylcholine.78

Needless to say, patients with asthma must receive regular ICS treatment 

simultaneously with dual bronchodilation. However, the use of ICSs, LABAs, 

and LAMAs in separate inhalers by patients who may present varying 

symptoms and inflammation should be always discouraged.78 
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