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ABSTRACT
Objective: The optimal use of drug combinations for the management of asthma is providing 
significant results. This has prompted Interasma (Global Asthma Association) to take a position 
on inhaled triple therapy in asthma.
Methods: We performed an extensive literature research to clinical trials, meta-analyses, 
randomized controlled trials and systematic reviews.
Results: Starting from an extensive literature review, Interasma executive committee discussed 
and approved this Manifesto, developed by Interasma scientific network (INES) members.
Conclusions: The manifesto describes the evidence gathered to date and states, advocates, 
and proposes issues on inhaled corticosteroid (ICS) plus long-acting beta 2 agonist (LABA) 
and long-acting muscarinic antagonists (LAMA) with the aim of challenging assumptions, 
fostering commitment, and bringing about change.
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Background

The word “manifesto”, derived from the Latin noun 
“manifestum” (meaning clear or evident), refers to 
written statement declaring beliefs, opinions, inten-
tions, aims, and policies as issued by a movement, 
group or organization. A manifesto usually starts from 
a published opinion or public consensus and creates 
a call-to-actions to implement changes in beliefs and 
behaviors. In the context of health care, a group of 
experts or a scientific organization usually develops 
a manifesto to attract attention to a specific topic (1), 
to highlight challenges faced by policymakers, health 
care professionals and patients (2), to set out stan-
dards for defining high-quality strategies (3), to pro-
vide a new perspective (4), and to arouse changes (5).

The optimal choice among combinations of mole-
cules, treatment schedules, dosages and inhalers and 
the use of inhaled triple treatment (InTT) in asthma 
management are object of debate. This allows us to 
take a position on this timely issue in the light of 
available evidence

Methods

We performed a PubMed search using the MeSH 
terms “triple treatment and asthma”, “Long-Acting 
Muscarinic Antagonists (LAMA) and asthma”, 
“Tiotropium/Glycopirronium/Umeclidinium and 
asthma.” The literature research has been limited to 
clinical trials, meta-analyses, randomized controlled 
trials and systematic reviews, involving adult patients, 
published until August 10th, 2021. A further search 
using as MESH terms “Tiotropium”, “asthma”, “real 
life”, “prospective”, “retrospective”, “observational”, “sur-
vey”, “audit”, “cross-sectional”, “adult”, has been also 
conducted. Selected papers were initially evaluated by 
a panel of experts, to assess their eligibility in con-
tributing to the statements of the manifesto. There 
were considered only the trials in which the InTT, 
delivered by one or multiple devices, was compared 
with medium-high dose of ICS/LABA. In October 
2021, the draft of the Manifesto was circulated among 
the Board of Officers of Interasma who appraised, 
discussed, modified, and approved the final version.

Results

We define

Inhaled triple therapy (ITT) refers to the concomitant 
administration of an ICS, a LABA and a LAMA. 
These drugs can be provided as multiple inhalers 
(Tiotropium + ICS/LABA) or as a fixed combination 
(‘triple’) inhaler for patients aged ≥18 years 

(Beclometasone dipropionate-Formoterol fumarate 
d i h y d r a t e - G l y c o p y r r o n i u m ;  F l u t i c a s o n e 
furoate-Vilanterol trifenatate-Umeclidinium bromide; 
Mometasone furoate-Indacaterol-Glycopyrronium bro-
m i d e ;  B u d e s o n i d e - Fo r m o t e r o l  f u m a r at e 
dihydrate-Glycopyrronium). Global Initiative for 
Asthma (GINA) 2021 document (6) suggests the InTT 
among the “other step 4 options” and as preferred 
treatment at Step 5 in adults with not well controlled 
asthma with medium or high dose ICS-LABA. 
Although the step up from medium/high dose of ICS/
LABA to InTT is a more usual approach in the 
real-life setting, the concomitant use of triple therapy 
with leukotriene receptor antagonists (LTRA), xan-
thine, biological drugs or oral steroids is frequent.

We know

Observational evidence
About 40% of patients with severe asthma are treated with 
InTT with or without concomitant use of biologics (7).

Data from the Severe Asthma Network Italy (SANI) 
registry showed that LAMAs are underused in severe 
asthma (35.9% were treated with LAMA). Patients on 
treatment with ICS/LABA/LAMA were characterized 
by higher age at asthma onset, significantly higher 
prevalence of former smokers and exacerbation rate, 
worse asthma control and disease-related quality of 
life and poorer lung function. Bronchiectasis was more 
frequently found in LAMA users (25.9%) (8,9).

The clinical pattern of patients initiating triple ther-
apy is characterized also by a higher use of rescue 
oral corticosteroids (68%) and had high post-treatment 
ICS discontinuation rates at 6 months (44%) (9).

The persistence of exacerbations despite ICS/LABA 
treatment is a relevant driver to triple therapy initi-
ation (10).

In a study enrolling elderly asthmatics, the incre-
mental cost-effectiveness ratio of adding Tiotropium 
to ICS/LABA was $60 074/quality-adjusted life-year 
(QALY), indicating that the addition of Tiotropium 
is not a cost-effective alternative. Nevertheless, a sub-
group analyses showed that adding Tiotropium could 
be a cost-effective alternative for patients with poorly 
controlled symptoms and frequent short-acting 
beta-agonist users ($4078/QALY) and frequent exac-
erbators ($8332/QALY) (11).

Discussion

Multiple inhaler triple therapy

ICS/LABA plus tiotropium bromide Respimat
Tiotropium bromide (TIO), 5 and 10 μg daily admin-
istered through the Respimat inhaler, as add-on 
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therapy in adult patients with uncontrolled severe 
asthma (Asthma Control Questionnaire - ACQ score 
≥ 1.5; postbronchodilator FEV1, ≤ 80% of predicted 
value) despite maintenance treatment with at least a 
high-dose ICS/LABA, showed to significantly increase 
the peak FEV1 after 8-weeks of treatment if compared 
with placebo (5 μg Δ 139 ml; 10 μg Δ 170 ml), without 
significant difference between the active doses. Trough 
FEV1 was higher with TIO versus placebo (5 μg: 86 ml; 
10 μg: 113 ml; both p < 0.001) as well as peak expira-
tory flow. No significant differences in Health-Related 
Quality of Life (HRQoL) scores and asthma symptoms 
between the treatment groups were shown. Adverse 
events were comparable across groups except for dry 
mouth, which was more common on 10 μg of TIO (12).

In a similar study ACQ-7 responders’ rate was 
higher in the groups with TIO 5 μg and 2.5 μg (67.5%, 
respectively 69.3%) compared with the placebo (58.9%) 
at Week 24. However, at week 52, ACQ-7 responder 
rates were similar across treatment groups (13).

A post hoc analysis of five double-blind trials 
demonstrated the clinical benefits of tiotropium 
Respimat across GINA steps; FEV1 response within 
3 h post-dose, at week 24, after TIO Respimat 5 μg 
and 2.5 μg were respectively 111 ml and 181 ml in Step 
4 and 164 ml in Step 5 for TIO 5 μg patients. Odds 
ratio (OR) for ACQ response to treatment versus pla-
cebo was 1.36 (p < 0.05) with TIO Respimat 5 μg at 
Step 4 (14).

Lung function improvements with TIO Respimat 
add-on to medium-dose ICS (with or without LABA) 
in adult patients with symptomatic asthma is sustained 
and similar for 5 μg once daily (158 ± 24 ml) and 2.5 μg 
twice-daily (149 ± 24 ml), both significant (p < 0.01) 
when compared with placebo (15).

In two replicated, randomized, controlled trials 
involving 912 patients with poorly controlled asthma 
treated with ICS/LABA, the administration of 5 μg of 
TIO o.d. significantly improved at 24 weeks the peak 
FEV1 from baseline compared to placebo and 
increased the time to the first severe exacerbation 
(282 days vs. 226 days), with an overall reduction of 
21% in the risk of a severe exacerbation (hazard ratio, 
HR 0.79; p = 0.03). The mean difference in ACQ-7 
and Asthma Quality of Life Questionnaire (AQLQ) 
scores between the tiotropium group and the placebo 
group was significant only in trial 2 (–0.2, p = 0.003; 
0.18 units, P = 0.02) but minimal clinically important 
difference for the ACQ-7 and AQLQ score was not 
achieved in either trial (16).

TIO Respimat 5 μg o.d. add-on to ICS/LABA in 
patients with severe symptomatic asthma improved 
peak FEV1, trough FEV1 and ACQ-7 scores and 

reduced the risk of exacerbations and worsening inde-
pendently of a broad range of baseline characteristics 
including gender, age, allergic status, disease duration, 
age at asthma onset, and degree of airway obstruction 
at weeks 24 and 48. At Week 24, 53.9% of patients 
who received tiotropium 5 mg were responders com-
pared with 46.9% of patients who received placebo 
(OR: 1.32) and the difference further increased at 
Week 48 (OR: 1.68) (17).

A post-hoc analysis of 4 randomized, double-blind, 
placebo-controlled studies in adults with asthma con-
firmed that age did not influence the effect of TIO 
Respimat 5 μg daily on mean ACQ total score (18).

A subgroup analysis from 5 clinical trials (12–
48 weeks) demonstrated a comparable efficacy of TIO 
Respimat in the improvement of the FEV1 in asth-
matic patients across Body Mass Index (BMI) cate-
gories from 18.5 kg/m2 to ≥30 kg/m2 (19). Similarly, 
the efficacy of TIO Respimat as add-on to ICS ± LABA 
in patients with symptomatic asthma on peak FEV1 
and trough FEV1 responses, risk of severe exacerba-
tion, asthma worsening and ACQ-7 response rate is 
independent of T2 phenotype (serum IgE levels above 
or below 430 mg/L, blood eosinophil counts above or 
below 0.6 mg/L, and clinician judgment of allergic 
asthma) (20).

The addition of TIO 5 μg o.d. for 48 weeks to main-
tenance therapy with ICS/LABA in asthmatic patients 
significantly decreased airway wall area (WA) cor-
rected for body surface area (BSA) (WA/BSA) 
(p < 0.05) and wall thickness (T) (T/BSA, p < 0.05) on 
the quantitative computed tomography. No significant 
difference in the change of fractional exhaled nitric 
oxide was observed. Changes in WA/BSA and T/BSA 
were significantly correlated with the change in FEV1 
(r = 0.87, p < 0.001, and r = 0.82, p < 0.001, respectively). 
Significantly better scores in the TIO group were 
found in two AQLQ domains: symptoms (mean dif-
ferences 0.5 ± 1, p = 0.022), and emotions (mean dif-
ferences 0.4 ± 1.0, p 0.050), none in the group treated 
with ICS/LABA without TIO (21,22).

TIO dry powder inhaler (Handihaler).  The inhalation 
of 18 μg of TIO o.d. improved the FEV1 at 3 h from 
the baseline both in current smoker and nonsmoker 
asthmatics treated by ICS plus a second controller by 
169 ml and 105 ml, respectively compared to placebo. 
The changes tended to be greater in smokers than in 
nonsmokers (p = ns) (23).

The effects TIO (18 μg o.d.) on lung function were 
investigated in patients with severe asthma with and 
without emphysematous changes treated with high-dose 
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ICS/LABA. At 60 min after TIO administration, the 
increase from baseline FEV1 was 12.6% higher than 
after placebo in patients with emphysema, and 5.4% 
in those without emphysema suggesting a comparable 
efficacy (24).

In patients with COPD and concomitant asthma, 
the administration of 18 μg of TIO o.d. significantly 
improved from baseline the pre-dose FEV1 (difference 
= 9 8 ± 23 ml vs placebo, p < 0.001) and forced vital 
capacity (FVC) (difference = 1 2 8 ± 34 ml vs placebo, 
p < 0.001) and FVC AUC 0–6 h (difference = 2 3 
2 ± 35 ml, p < 0.001) at 12 weeks. Compared to baseline, 
the mean weekly number of daily puffs of prn salbu-
tamol was reduced by 0.0 5 ± 0.12 puffs/day in the 
placebo group and by 0.5 0 ± 0.12 puffs/day in the 
TIO group at week 12 (p < 0.05) (25).

The comparison of a group of patients treated with 
TIO inhalation powder 18 μg o.d. combined with 
salmeterol-fluticasone propionate inhalant (50/250 μg 
b.i.d) with the group receiving TIO combined with 
fluticasone propionate aerosol (250 μg b.i.d.) showed 
that after 8 weeks of treatment, the pulmonary func-
tion, asthma control and IL-13 levels in induced spu-
tum were similar (p > 0.05). However, the use of rescue 
medication was significantly lower in the group 
treated by triple-therapy 1.20 ± 1.00 vs 2.20 ± 0.92 
times of acute attacks/week, p < 0.05) (26).

No InTT with multiple inhalers exploring ICS/
LABA plus Umeclidinium or Glycopirronium are 
available.

Single inhaler triple therapy

Fluticasone furoate-umeclidinium bromide-
vilanterol (FF/UMEC/VI)
The comparison of single-inhaler combination of FF/
UMEC/VI (100/31.25/25 μg,  100/62.5/25 μg, 
200/31.25/25 μg, or 200/62.5/25 μg) versus FF/VI 
100/25 μg or 200/25 μg, in patients with inadequately 
controlled asthma (ACQ-6 score ≥1.5) despite at least 
medium dose of ICS/LABA, showed that the addition 
of UMEC 31.25 μg to FF/VI led to significant improve-
ment in trough FEV1 at week 24 compared to baseline 
(FF/UMEC/VI 100/31.25/25 μg vs FF/VI 100/25 μg: Δ 
96 ml; 200/31.25/25 μg vs 200/25 μg: Δ 82 ml.; FF/
UMEC/VI 100/62.5/25 μg vs FF/VI 100/25 μg: Δ 
110 ml; 200/62.5/25 μg vs 200/25 μg: Δ 92 ml). The 
improvement in FEV1 was seen from week 4 and 
sustained over the course of the study.

The addition of UMEC to FF/VI resulted in small, 
dose-related improvements in ACQ-7 score compared 
to FF/VI alone. The decrease of ACQ-7 score was 
seen at week 4 and was maintained throughout the 

study. The total Saint Georges’s Respiratory 
Questionnaire (SGRQ) score was improved in all 
treatment groups at week 24, compared to baseline, 
but there were no differences between the differ-
ent arms.

No reduction in the annualized rate of moderate 
and/or severe exacerbations was observed with the 
addition of UMEC 31·25 μg to FF/VI while the addi-
tion of UMEC 62·5 μg to FF/VI resulted in a 13% 
reduction (p = 0.15). The prespecified unpooled anal-
yses showed numerically lower annualized rate of 
moderate and/or severe exacerbations in the FF/
UMEC/VI 100/62·5/25 μg group than in both the FF/
UMEC/VI 100/31·25/25%g and FF/VI 100/25 μg 
groups while no numerical additional reductions were 
observed when UMEC 62·5%g or 31·25%g was added 
to FF/VI 200/25 μg. The time to the first moderate 
and/or severe exacerbation (and the times to the first 
severe exacerbation in pooled and unpooled treatment 
groups were consistent with corresponding annualized 
rate data. The addition of LAMA did not change the 
duration of moderate/severe exacerbations.

A reduction in moderate and/or severe exacerba-
tions was observed when adding UMEC to FF/VI 
100/25 μg therapy in the overall population suggesting 
that adding UMEC is an alternative strategy to 
increasing ICS dose.

Doubling the FF dose in FF/VI and FF/UMEC/VI 
groups resulted in substantial reductions in the annu-
alized rate of both moderate and/or severe and severe 
exacerbations, and modest improvements in FEV1 and 
in Patient Reported Outcomes (PROs).

The addition of UMEC had no significant impact 
on the duration of exacerbations, neither on the time 
first moderate/severe event.

A prespecified and post-hoc analysis of the 
CAPTAIN study showed that in subject with high 
Type 2 inflammatory biomarkers (FENO >50 ppb and 
blood eosinophils ≥300 cells μL), FF 200 μg-containing 
groups had greater improvements in both trough 
FEV1 and annualized rates of moderate/severe exac-
erbation versus FF 100 μg containing groups. 
Conversely, the addition of UMEC 62.5 μg led to an 
improvement in FEV1 across the range of blood 
eosinophil and FENO levels without an impact on 
the moderate and/or severe exacerbations. The group 
of patients with FENO < 20 ppb and blood eosino-
phils <150 cells/μL had a mean improvement from 
baseline in trough FEV1 of 23 ml and a 12.4% reduc-
tion in moderate and/or severe exacerbations (weeks 
1–52) in the FF 200 μg-containing groups compared 
with FF 100 μg-containing groups; those with FENO 
>50 ppb and blood eosinophils ≥300 cells/μL showed 
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a mean increase in FEV1 of 127 ml and a 65·2% 
reduction in moderate and/or severe exacerbations 
when comparing FF 200 μg- with FF 100 μg-containing 
groups. The adverse events occurrence was similar 
among all treatment groups (27).

The analysis of 229 patients of the Japanese cohort 
of the CAPTAIN confirmed the efficacy and safety 
showed in the overall population (28). Change from 
baseline in trough FEV1 for FF/UMEC/VI 
100/62.5/25 μg compared to FF/VI 100/25 μg was 
105 ml and 69 ml for 200/62.5/25 μg versus 200/25 μg. 
The incidence of moderate/severe exacerbation was 
low and similar across pooled treatment groups (FF/
VI, FF/UMEC 31.25 μg/VI, FF/UMEC 62.5 μg/VI). In 
all pooled groups, clinically important improvements 
from baseline were achieved in ACQ-7, Saint George 
Respiratory Questionnaire (SGRQ) and respiratory 
symptoms. As well as for the overall ITT population, 
no safety concerns were found.

No new safety concerns with long-term (52 weeks) 
treatment with once-daily FF/UMEC/VI were observed 
in a Phase III, 52-week, multicenter, non-comparator, 
non-randomized, open-label study in Japanese adult 
patients receiving maintenance therapy with FF/
UMEC/VI 100/62.5/25 μg or 200/62.5/25 μg (29).

The pharmacokinetic analysis showed no need for 
dose adjustments for FF, UMEC, or VI and no dif-
ference in FF or VI systemic exposure when admin-
istered either as a single-inhaler triple therapy (FF/
UMEC/VI) or as the dual combination of FF/VI (30).

Beclometasone dipropionate (BDP), formoterol 
fumarate (FF) and glycopyrronium bromide (GLY)
In the TRIMARAN study, patients aged 18–75 years, 
with a documented history of asthma, diagnosed 
before age 40 years, with prebronchodilator FEV1 < 80% 
of predicted value and a significant bronchodilation, 
suffering from uncontrolled asthma (ACQ7 ≥ 1.5) and 
at least one exacerbation requiring treatment with 
systemic corticosteroids or an emergency department 
visit or inpatient admission to hospital in the previous 
12 months despite receiving a stable dose of ICS/
LABA, were randomized to 52 weeks of BDP/FF/GLY 
(100 μg BDP, 6 μg FF, and 10 μg GLY) or BDP/FF 
(100 μg BDP and 6 μg FF) Pre-dose FEV1 at week 26 
(co-primary outcomes) showed a significant difference 
between the BDP/FF/G and BDP/FF groups of 57 ml 
(15 to 99; p = 0.0080) and the rate of moderate and 
severe exacerbations (co-primary outcomes) in the 
BDP/FF/GLY group was significantly reduced by 15% 
compared with the BDP/FF group (RR 0.85, 95% CI 
0.73–0.99; p = 0.033).

Another concomitant clinical study (TRIGGER 
study) has been conducted. If the TRIMARAN study 
targeted patients taking medium doses of ICS (= 
400 μg BDP/day) plus a LABA, the TRIGGER study 
included patients receiving high-dose ICS (= 800 μg 
BDP/day) plus a LABA. In TRIGGER study there was 
also an arm with open-label BDP/FF at 200 μg of BDP 
and 6 μg of FF at two inhalations twice daily via a 
pressurized metered-dose inhaler plus tiotropium 25 μg 
at two inhalations once daily.

Pre-dose FEV1 at week 26 (co-primary outcomes) 
showed a significant difference between the BDP/FF/G 
and BDP/FF groups of 73 ml (26 to 120; p = 0.0025) 
while no difference between the BDP/FF/GLY and the 
BDP/FF plus tiotropium groups (–45 ml, −103 to 13; 
p = 0.13) were found. There was a reduction of 12% 
(RR 0,88, 0,75–1,03; p = 0,11) between the BDP/FF/G 
and BDP/FF groups and the Hazard ratio for the time 
to first moderate or severe exacerbation was 0.8 
(p = 0.035).

The change from baseline in peak FEV1 at week 
26, average morning PEF predose FEV1, FEV1 
AUC0–3h at all visits, PEF related secondary outcomes 
and FEV1 response at weeks 26 and 52 were higher 
in the BDP/FF/GLY group than in the BDP/FF group 
in both studies while no differences between the BDP/
FF/GLY group and the BDP/FF plus tiotropium group 
were shown in TRIGGER.

In the pooled analysis of TRIGGER and 
TRIMARAN, patients in the BDP/FF/GLY groups had 
a reduced rate of moderate exacerbations (12%; 
p = 0.043), and moderate/severe exacerbations (14%; 
p = 0.0083) and reduced rate of severe exacerbations 
compared with those in the BDP/FF groups (23%; 
p = 0.0076). This last point was a pre-specified sec-
ondary endpoint of the studies.

In the pooled analysis, time to first moderate or 
severe exacerbation was longer in the BDP/FF/GLY 
group than in the BDP/FF group (HR 0.82p = 0.0002), 
as was time to first moderate exacerbation (0.83, 
0.74–0.93; p = 0.0010), and time to first severe exac-
erbation (0.79, 0.66–0.95; p = 0.011).

In the pooled analyses (therefore addressing both 
the dosages of the fixed triple combination), the num-
bers needed to treat for 1 year with BDP/FF/G rather 
than BDP/FF to prevent one moderate or severe exac-
erbation was 3, to prevent one severe exacerbation 
was 14, and to prevent one moderate exacerba-
tion was 5.

The most common adverse event in all groups was 
asthma exacerbation, the occurrence of which was 
lower with triple therapy than with BDP/FF in both 
trials (31).



Journal of Asthma 2407

The post-hoc analysis showed that the relative effi-
cacy of extra fine BDP/FF/GLY versus BDP/FF was 
not influenced by a range of clinical characteristics. 
However, some patient sub-groups gained additional 
benefit from BDP/FF/GLY for certain endpoints. 
Looking at exacerbations the relative efficacy of BDP/
FF/G was greater in more reversible patients while 
blood eosinophil values did not influence relative 
efficacy on moderate-to-severe or severe exacerba-
tions (32). Post-hoc analyses also showed that the 
addition of the LAMA to BDP/FF reduced seasonal 
peaks in moderate and severe exacerbations especially 
in the winter season (20.3% reduction; p = 0.0008) (33).

Post-hoc analyses of TRIMARAN and TRIGGER 
evaluated the effect of BDP/FF/G versus BDP/FF on 
lung function and exacerbations in the subset of 
patients with persistent airways obstruction 
(PAL = FEV1/FVC post bronchodilator ≤0.7) and a who 
did not otherwise differ from the overall population. 
658 (57.3%) of TRIMARAN and 880 (61.6%) of 
TRIGGER patients included in the intention-to-treat 
(ITT) population met this criterion. For pre-dose FEV1, 
peak FEV1 and PEF, BDP/FF/GLY consistently pro-
vided statistically superior efficacy vs BDP/FF and in 
the pooled analyses for severe exacerbations the reduc-
tion vs BDP/FF were 23.0% (p = 0.008) overall and 
33.5% (p < 0.001) in the PAL subset with a prolonged 
time to first exacerbation in both analyses (overall: HR 
0.79; p = 0.011; PAL subset: 0.70; p = 0.003) (34).

Mometasone furoate (MF), indacaterol acetate 
(IND), and glycopyrronium bromide (GLY)
In IRIDIUM study the addition of GLY to medium 
or high dose of MF–IND administered once daily 
showed statistically superior in improving trough FEV1 
versus corresponding doses of MF–IND at week 26 
(medium-dose treatment difference Δ 76 ml; p < 0.001; 
high-dose MF–IND Δ 65 ml; p < 0.001). Compared 
with high-dose FLU–SAL twice daily, the improve-
ments in trough FEV1 at week 26 were greater for 
both medium-dose MF–IND–GLY once daily (99 ml 
[64–133]; p < 0·001) and high-dose MF–IND–GLY 
once daily (119 ml [85–154]; p < 0·001). The improve-
ment showed at week 26 was maintained at week 52. 
In this study enrolling 3092 adult patients (18–75 years 
old; mean age 52) with a FEV1 of less than 80% of 
the predicted normal, symptomatic at run-in 
(ACQ-7 ≥ 1.5) and a documented history of one 
asthma exacerbation (20% more than one) that 
required medical care from a physician, emergency 
room visit, hospitalization, and systemic corticosteroid 
treatment in the 12 months before screening, the 

improvement in post-dose FEV1 was seen with both 
doses of MF–IND–GLY versus MF–IND and FLU–
SAL (all p < 0.001) as early as 5 min after the first 
study drug administration on day 1. The maximum 
effect on post-dose FEV1, observed 1 h after dosing, 
was 277 ml with medium-dose and 283 ml with 
high-dose of MF–IND–GLY was 182 ml greater than 
that observed with medium-dose MF–IND (p < 0.001) 
and 194 ml improvement observed with high-dose 
MF–IND (p < 0·001) on day 1. Compared with both 
doses of MF–IND–GLY the improvement in FEV1 
with high-dose FLU–SAL was slower (p < 0·001) and 
peaked at 157 ml 1 h post-dose. The difference in 
post-dose FEV1 at 1 h was maintained throughout the 
52 weeks of the study. All the 5 treatments showed a 
large (almost double the minimal clinically important 
difference [MCID]) improvements from baseline in 
ACQ-7 score, but the study did not meet the key 
secondary endpoint of superiority of either dose of 
MF–IND–GLY versus the respective dose of MF–IND 
in ACQ-7 score after 26 weeks. Differential improve-
ments in ACQ-7 scores were observed for both doses 
of MF–IND–GLY versus high-dose FLU–SAL at week 
26 (–0.084 [p = 0.038] for medium-dose and −0.086 
[p = 0.034] for high-dose). There was no loss of effect 
of the treatments on ACQ-7 up to 52 weeks. A higher 
proportion of patients achieved the MCID with 
high-dose MF–IND–GLY versus high-dose FLU–SAL 
while a lower percentage of mild exacerbations was 
shown with medium-dose (13.5%) and high-dose 
(14.8%) MF–IND–GLY compared with high- dose 
FLU–SAL (19.4%) while no significant difference was 
shown in respect with similar doses of MF-IND. The 
study did not meet its key secondary endpoint of 
superiority in ACQ-7 score at week 26 for either dose 
of MF–IND–GLY versus the respective dose of MF–
IND. Nevertheless, greater improvements in ACQ-7 
score were observed with high-dose MF–IND–GLY 
versus high-dose FLU–SAL at week 52, accompanied 
by a greater proportion of patients achieving an MCID 
improvement in ACQ-7. Post-hoc analyses, for which 
the study was not powered, suggest that the rate of 
moderate-to-severe exacerbations was similar with 
medium-dose MF–IND–GLY and high-dose MF–IND, 
and was lower compared with high-dose FLU–SAL.

The improvements in FEV1 and moderate-to-severe 
exacerbation rates shown with the addition of GLY 
to MF–IND were independent of the prespecified fac-
tors age, sex, race, pre-bronchodilator FEV1% pre-
dicted, exacerbation history, previous asthma therapy, 
and baseline ACQ-7 (35).

A post hoc analysis of the IRIDIUM study to eval-
uate the efficacy of IND/GLY/MF medium- and 
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high-dose versus respective doses of IND/MF and 
SAL/FLU high-dose in the Asian subpopulation to 
understand whether there is an ethnic difference with 
the overall study population. The improvements in 
lung function, asthma control and exacerbation out-
comes observed with IND/GLY/MF in the Asian 
population are consistent with the results in the over-
all population of the IRIDIUM study (36).

In the ARGON study, a partially-blinded, random-
ized, 24- weeks, parallel-group, non-inferiority, 
open-label, active-controlled Phase IIIb study once 
daily (o.d.) single-inhaler combination of MF/IND/
GLY high- (156/150/50 μg) and medium- dose 
(80/150/50 μg) administered via Breezhaler compared 
to SAL/FLU high-dose (50/500 μg) twice daily (b.i.d.) 
via Accuhaler + TIO (5 μg) Respimat o.d. in patients 
with uncontrolled asthma (ACQ ≥1.5), MF/IND/GLY) 
high- and medium-dose was non-inferior in AQLQ 
total score versus SAL/FLU high- dose + TIO. In this 
population (aged ≥18 years, with asthma for 6 months 
prior to screening treated with LABA/ICS medium- 
or high-dose and a history of ≥1 severe asthma exac-
erbation that required medical care from a physician, 
emergency room visit or hospitalization and systemic 
corticosteroid treatment for at least 3 days in the past 
12 months) a higher percentage of responders achieved 
the MCID 0.5 in AQLQ with MF/IND/GLY high-dose 
versus SAL/FLU high-dose + TIO. These findings were 
substantiated by the improvements in SGRQ total 
score with MF/IND/GLY. The change from baseline 
in Asthma control (ACQ-7 total score) at weeks 24 
was greater with MF/IND/GLY high-dose and com-
parable for MF/IND/GLY medium-dose o.d. versus 
SAL/FLU high-dose + TIO. A great improvement in 
trough FEV1 versus SAL/FLU high dose + TIO at 
week 24 (+96 ml p < 0.001) was shown. These improve-
ments were observed as early as week 8 and were 
sustained until week 24. Furthermore, MF/IND/GLY 
high-dose showed greater improvements in FEF25–75 
at week 24 and in both morning and evening PEF 
over 24 weeks versus SAL/FLU high-dose + TIO. 
Annualized rates of all (mild, moderate, and severe) 
and moderate or severe exacerbations were compa-
rable between MF/IND/GLY high-dose versus SAL/
FLU high-dose + TIO, while a greater reduction in 
the rate ratio of moderate exacerbations (43%), which 
met significance, was observed with MF/IND/GLY 
high-dose. MF/IND/GLY high- and medium-dose had 
acceptable safety profiles comparable with SAL/FLU 
high-dose + TIO. The incidence of pneumonia with 
IND/GLY/MF high-dose was 1.1% but not observed 
with MF/IND/GLY medium-dose or SAL/FLU 
high-dose + TIO all reported events were not 

suspected to be study-drug related. Although allowed, 
no escalations or de-escalations of dosages 
occurred (37).

An analysis of the phase 3 trials did not find evi-
dence of increased cardiovascular risk attributable to 
the addition of IND to MF or addition of GLY to 
MF/IND. Similarly, no evidence of increased cardio-
vascular risk was observed with an increase in the 
ICS-dose or relative to SAL/FLU ± TIO (38).

A phase II multi-center randomized, double- blind, 
double-dummy, active-comparator-controlled, cross-
over design with three consecutive study periods of 
21 treatment days, investigated the superiority in peak 
bronchodilator effect of o.d. MF/IND/GLY 
160/150/50 μg and 80/150/50 μg compared with 
twice-daily (b.i.d.) SFC (50/500 μg). The primary 
objective was met showing superiority of MF/IND/
GLY at both ICS doses over SFC in peak FEV1 after 
21 days of treatment. Both MF/IND/GLY doses also 
improved standardized FEV1 AUC 5 min-1h and FEV1 
AUC 5 min- 23h45 min versus SAL/FLU (p < 0.0001) 
and showed a superior treatment effect compared with 
SAL/FLU on mean PEF measurements (least square 
mean difference of 29 L/min with high-dose ICS and 
24 L/min with medium-dose ICS versus SAL/FLU).

A higher percentage of patients did not need rescue 
medicine with MF/IND/GLY (high-dose ICS, 58%; 
medium-dose ICS, 52%) compared with SAL/FLU 
(45%). The odds of being free from rescue medication 
with MF/IND/GLY (high-dose ICS) was 2.4 times 
higher than with SFC (95% CI: 1.7, 5.0; p = 0.018). 
Similarly, the odds ratio (95% CI) was 1.7 (0.8, 3.4; 
p = 0.153) for MF/IND/GLY (medium-dose ICS) versus 
SAL/FLU (39). Lung function improvements with MF/
IND/GLY over 24 h was irrespective of a.m. or p.m. 
dosing, in patients with mild-moderate asthma (40).

Budesonide/glycopyrrolate/formoterol fumarate
A small study investigating BUD/GLY/FOR compared 
to BUD/FOR in patients with asthma and COPD 
overlap reported an improvement in inspiratory capac-
ity in the triple therapy compared to the dual therapy 
group without any difference in symptoms scores or 
FENO (41).

Systematic review and metanalysis

One systematic review. based on 4 double-blind, 
double-dummy trials, 1197 participants, found that 
adding Tiotropium to LABA-ICS reduced exacerba-
tions compared with adding placebo, although the 
confidence interval included the possibility of no 
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difference (OR 0.76, 95% CI 0.57–1.02, moderate qual-
ity evidence). While lung function was improved, 
quality of life was not (42).

A subsequent systematic review (15 trials, 7122 par-
ticipants) found that adding a LAMA (virtually always 
tiotropium) to ICS reduced exacerbations compared 
with adding placebo (RR 0.67, 95% CI 0.48–0.92; abso-
lute risk reduction 2%), and adding a LAMA to ICS 
did not reduce exacerbation risk compared with adding 
a LABA (RR 0.87, 95% CI 0.53–1.42). Furthermore, 
adding a LAMA to a LABA-ICS regimen did not 
reduce exacerbation risk significantly compared with 
adding placebo (RR 0.84, 95% CI 0.57–1.22), but the 
trough FEV1 was increased with triple therapy (mean 
difference 0.07 L [95% CI 0.01–0.14]) (43).

A metanalysis of 20 RCTs, that enrolled 11 894 
children and adults, on multiple or single inTT with 
3 different LAMA, showed with high-certainty evi-
dence, that triple therapy vs dual therapy was signifi-
cantly associated with a reduction in severe 
exacerbation risk (risk ratio: 0.83) and an improve-
ment in asthma control while no significant differ-
ences in asthma-related quality of life or mortality (44).

Conclusions

We state (that)

•	 Taking into consideration the overall available 
evidence, multiple and single inhalers tri-
ple therapy is a suitable option in asthmatic 
patients with residual symptoms, exacerbations, 
and impaired lung function despite medium/
high dose of ICS/LABA.

•	 Use of inhaled triple therapy (InTT) is still 
limited in patients with uncontrolled severe 
asthma

•	 LAMA, as add on treatment to medium/
high dose of ICS, is effective in improving 
lung function parameters independently from 
baseline characteristics including gender, age, 
allergic status, disease duration, age at asthma 
onset, and degree of airway obstruction; how-
ever previous smoking history or fixed airways 
obstruction might be predictive for a better 
therapeutic response.

•	 In some studies, adding LAMA to medium 
or high dose ICS-LABA reduces exacerbations 
compared with some medium or high dose 
ICS-LABA comparators.

•	 Available data related to the impact of InTT on 
PROs (HRQL, control) are conflicting

•	 The safety profile of adding LAMA to ICS/
LABA is excellent.

•	 The improvement of lung function induced by 
adding LAMA to ICS/LAMA is sustained over 
time

•	 Single inhaler triple therapy and multiple 
inhaler triple therapy provide similar outcomes 
of lung function and exacerbation rate.

•	 The numbers needed to treat for 1 year with 
BDP/FF/G rather than BDP/FF to prevent one 
moderate or severe exacerbation was 3, to pre-
vent one severe exacerbation was 14 (result 
conditioned by the low number of events 
recorded), and to prevent one moderate exac-
erbation was 5.

•	 The single inhaler triple therapy is cost effective 
compared to multiple inhalers triple therapy

We advocate

•	 to consider the addition of LAMA to at least a 
medium dose of ICS/LABA as alternative strat-
egy to increasing ICS dose in patient adherent 
to treatment and with blood eosinophil counts 
without increase of blood eosinophils.

•	 to consider triple therapy before or inde-
pendently from biologics.

•	 to tailor the prescription of InTT depending 
on the patient need and preferences

•	 to explore which different treatable traits may 
be addressed by different combinations of 
inhaled triple therapies (dose, posology, mol-
ecules, device, particle size)

•	 to consider the stepping down, in controlled 
patients, from high to medium dose triple ther-
apy rather than to high dose of ICS/LABA if 
appropriate.

We propose

•	 To investigate, in real world setting, the impact 
of single versus multiple inhalers triple therapy 
on adherence.

•	 To assess the cost effectiveness of InTT in 
patients with poorly controlled asthma

•	 To explore the additive protective effects of 
InTT on bronchial remodeling.

•	 To develop further studies exploring the effi-
cacy of InTT in different asthma endotype/
phenotype

•	 To develop research to assess the relevance of 
measuring eosinophilic inflammation to deter-
mine the benefit of increasing ICS dose vs 
adding a LAMA in a subject with insufficient 
control of asthma".
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•	 To assess the efficacy of LAMA to ICS/LABA in 
patient with different functional pattern (high 
or low reversibility, fixed obstruction, etc).

•	 Studies to compare adding LAMA to high ICS/
LABA compared to initiation of biologics in 
difficult to treat asthma.
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