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Abstract: Long-term maintenance therapy for COPD is evolving rapidly. Dual bronchodilation 

with new long-acting muscarinic antagonist and long-acting beta-agonist (LAMA/LABA) 

fixed dose combination inhalers were introduced over the past 2 years. In clinical trials, these 

inhalers significantly improved lung function (trough forced expiratory volume in 1 second), 

patient-reported outcomes, and quality of life measures compared with placebo, their respective 

monocomponents, and tiotropium. The recorded adverse events of these new inhalers were also 

similar to those of their monocomponents or placebo. There are concerns regarding long-term 

complications (weight gain, osteoporosis, cataract) and increased risk of community-acquired 

pneumonia with the use of inhaled corticosteroids (ICS). The new LAMA/LABA inhalers 

could potentially reduce the use of ICS as part and parcel of maintenance therapy in COPD. 

Recent studies compared these LAMA/LABA inhalers with ICS/LABA combination inhalers 

in moderate-to-severe COPD. The results are promising and favor the LAMA/LABA inhalers, 

especially in the longer duration trials. Furthermore, there is a clearer picture emerging as to 

the subgroup of COPD patients who may be able to successfully switch from their current 

ICS/LABA therapy to these new LAMA/LABA inhalers.
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Introduction
The UK National Institute of Clinical and Healthcare Excellence (NICE) guidelines 

promoted the use of inhaled corticosteroid/long-acting beta agonist (ICS/LABA) 

inhalers in COPD.1 However, long-term ICS use can cause a host of side effects. 

Some may be considered cosmetic or trivial, such as skin thinning and bruising, and 

redistribution of body fat, whereas others carry significant morbidity (weight gain, 

pneumonia, osteoporosis leading to fractures). Considering these side effects, and the 

fact that there are no proven gains in non-exacerbators, we should avoid prescribing 

ICS to this subgroup of COPD patients.2

In the past 2 years, dual bronchodilation with new long-acting muscarinic antagonist 

(LAMA)/LABA inhalers have become available. Current NICE COPD guidelines were 

published in 2010.1 Hence, they do not cover these new inhalers. However, global 

initiative for chronic obstructive lung disease (GOLD), recently, updated their guide-

lines and placed dual bronchodilation earlier than ICS in the stepwise escalation of 

therapy based on symptoms (COPD assessment tool score) and rates of exacerbations.3 

This is a major shift, as older guidelines linked maintenance therapy to stable-state 

forced expiratory volume in 1 second (FEV
1
). However, this shift is warranted as 

lung function often does not match severity of symptoms, functional limitation, and 

exacerbation rates.4
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In controlled trials, the new LAMA/LABA inhalers show 

clinical and statistically significant efficacy regarding lung 

function, patient-reported outcome, and health-related qual-

ity of life gains in moderate-to-severe COPD versus placebo, 

tiotropium, and monotherapy with their constituents.5–11 The 

gains in FEV
1
 with these new inhalers are comparable, and their 

side effect profile is similar to treatment with their monocompo-

nents, tiotropium, or placebo. But can they replace ICS/LABA 

inhalers? In this review, based on evidence from comparative 

studies of dual bronchodilation inhalers versus ICS/LABA, we 

suggest a number of changes to COPD maintenance therapy.

Trials of the new LAMA/LABA 
inhalers versus ICS/LABA therapy
There are four LAMA/LABA fixed dose combination (FDC) 

inhalers available now. Apart from tiotropium + olodaterol, 

all others are dry powder inhalers:

1.	 Umeclidinium 62.5 μg + vilanterol 25 μg (GlaxoSmith

Klein, Brentford, Middlesex, UK).

2.	 Indacaterol 85 μg + glycopyrronium 43 μg (Pfizer,  

New York, NY, USA).

3.	 Tiotropium 2.5 μg + olodaterol 2.5 μg (Boehringer 

Ingelheim, Ingelheim am Rhein, Germany).

4.	 Aclidinium 340 μg + formoterol 12 μg (AstraZeneca, 

London, UK).

One of the components in the third and fourth LAMA/

LABA FDCs, listed above, is a well-established agent with 

several years of clinical use (tiotropium and formoterol, 

respectively).

Recent studies have compared these inhalers with ICS/

LABA inhalers, which are currently in use. Umeclidinium/

vilanterol taken once daily significantly improved the mean 

24-hour FEV
1
 on day 84 of treatment, and pre-dose FEV

1
 

compared with fluticasone/salmeterol 500/50 μg twice dai-

ly.12 However, gains in transitional dyspnea index (TDI) and 

St Georges Respiratory Questionnaire (SGRQ) score were 

similar in the two treatment groups.

In the LANTERN study, pre-dose FEV
1
 was better at 

day 1, week 12 and week 26 in patients receiving indacaterol/

glycopyrronium inhaler once daily compared with patients 

on fluticasone/salmeterol 500/50 μg twice daily.13 Again 

there was no difference in improvements in TDI and SGRQ 

between the treatment groups. Annualized exacerbation 

rates, however, were significantly lower (0.31 versus 0.45; 

P=0.048) in the indacaterol/glycopyrronium treated group, 

and rates of pneumonia (2.7% versus 0.8%) and upper respi-

ratory infection (7% versus 3.5%) were significantly higher 

in the fluticasone/salmeterol group.

The FLAME study compared once daily indacaterol/

glycopyrronium with twice daily fluticasone/salmeterol 

500/50 μg for a longer treatment duration of 1 year.14 The 

indacaterol/glycopyrronium treated group had 11% fewer 

exacerbations (P=0.003) than the fluticasone/salmeterol 

treated group and the average time to first exacerbation was 

also significantly longer (71 versus 51 days; P0.001). 

As expected, there were more cases of pneumonia in the 

fluticasone/salmeterol arm (4.8% versus 3.2%). This longer 

duration study also showed significant improvement in 

SGRQ scores in those taking indacaterol/glycopyrronium 

versus those on the fluticasone/salmeterol inhaler.

Aclidinium/formoterol taken twice daily, was compared 

with twice daily fluticasone/salmeterol 500/50 μg in a 

24-week Phase III trial.15 Aclidinium/formoterol increased 

the trough FEV
1
 significantly more than fluticasone/salme-

terol. Exacerbation rates and improvements in TDI were 

similar in the two treatment groups, whereas pneumonia 

(1.9% versus 0.6%) and rates of adverse events after 

excluding exacerbations were higher in the fluticasone/

salmeterol group.

Two doses of once daily inhaled tiotropium/olodaterol (5/5 

and 2.5/5 μg) were compared with two doses of salmeterol/

fluticasone (50/500 and 50/250 μg) over a 6-week treatment 

period.16 There was a statistically significant improvement in 

0–12 hour FEV
1
 area under the curve (AUC) in the tiotropium/

olodaterol groups compared with the salmeterol/fluticasone 

groups. The gains were of the order of 30%–40% (FEV
1
 

AUC
0–12

 for tiotropium/olodaterol 5/5 and 2.5/5 μg =317 

and 295 mL versus FEV
1
 AUC

0–12
 for salmeterol/fluticasone 

50/500 and 50/250 μg =188 and 192 mL, respectively). All 

treatments were well tolerated. The study period, however, 

was too short to detect significant differences in patient 

reported outcomes or rates of pneumonia.

Can we wean COPD patients from 
ICS to the new LAMA/LABA FDCs?
Given the significant adverse effects and increased incidence 

of pneumonia with long-term use of ICS, a favorable effi-

cacy and safety profile of new LAMA/LABA FDCs versus 

ICS/LABA in COPD patients is very encouraging. However, 

can we safely wean our COPD patients off ICS and leave 

them on these new inhalers, without jeopardizing disease con-

trol or risking exacerbations?. The answer to this key ques-

tion was provided, recently, by the Withdrawal of Inhaled 

Steroids during Optimized Bronchodilator Management 

(WISDOM) study.17 In a large cohort of severe-to-very 

severe COPD patients, the researchers successfully withdrew 
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ICS (fluticasone) with no clinically significant deterioration 

in patient-reported outcomes, nor a statistically significant 

rise in exacerbation rates.17 As per study protocol, patients 

weaned off ICS were maintained on inhaled LAMA and 

LABA, whereas the control group continued triple therapy. 

Mean trough FEV
1 
was marginally lowered after 18 weeks 

(−38 mL, P0.001) and 1 year (−43 mL, P=0.001) of treat-

ment in the study group compared with controls. Differences 

between groups in dyspnea index (modified Medical Research 

Council [mMRC] dyspnea scale) and health-related quality 

of life (SGRQ) were small and clinically insignificant.

Potential role of blood eosinophil 
count in predicting a response 
to ICS
A post hoc analysis of the WISDOM study suggested that 

long-term ICS treatment may reduce the rate of exacerba-

tions in a minority of moderate-to-severe COPD patients with 

blood eosinophil counts of 300 cells/μL (or 4% of total 

white cell count).18 In a separate post hoc analysis of two large 

multinational studies comparing treatment with inhaled once 

daily fluticasone furoate/vilanterol to once daily vilanterol, 

Hinds et al found that patients with eosinophil count 2.4%, 

generally, responded better to fluticasone furoate/vilanterol.19 

However, there was an additional influence of tobacco 

smoking on the outcomes. The inference from their analysis 

was that, in general, low eosinophil counts (2.4%) coupled 

with high levels of smoking (46 pack years) could predict 

a poor response to ICS, with no significant reduction in 

exacerbation rates. Whether these cut-offs of blood eosino-

philia among the frequent exacerbators are reliable markers 

of ICS responsiveness, needs confirmation. Interestingly, 

the FLAME study found reduced exacerbation rates in the 

indacaterol-/glycopyrronium-treated patients compared with 

fluticasone-/salmeterol-treated group irrespective of their 

blood eosinophil counts.14

Cost impact assumptions of the 
new LAMA/LABA FDCs
The cost of 1-month treatment with these new inhalers in 

UK primary care is comparable:

1.	 Umeclidinium/vilanterol	 £32.00

2.	 Tiotropium/olodaterol		  £32.50

3.	 Aclidinium/formoterol		 £32.50

4.	 Indacaterol/glycopyrronium	 £32.50

A month’s treatment with branded combinations of 

fluticasone/salmeterol 500/50 μg (GlaxoSmithKline) and 

budesonide/formoterol 400/12 μg (AstraZeneca) dry powder 

inhalers is more expensive than the new LAMA/LABA 

FDCs (£40.80 for fluticasone/salmeterol and £38.00 for 

budesonide/formoterol). However, a month’s treatment with 

beclomethasone/formoterol 100/6 μg pressurized metered 

dose inhaler (Chiesi Limited, Manchester, UK), two puffs 

twice daily, or the generic fluticasone/salmeterol 500/50 μg 

inhaler, would cost marginally less at £29.32 and £29.97, 

respectively.

Price et al estimated that over 26% of COPD patients 

(after excluding those with coexisting asthma) in the UK 

primary care setting are on ICS/LABA alone.2 This sub-

group seems ideal for a switch to dual bronchodilation with 

LAMA/LABA FDCs. Based on the estimates of Price et al, 

we expect approximately 730 COPD patients managed by 

the Luton Clinical Commissioning Group (CCG) and 1,900 

COPD patients managed by the Bedford CCG are on ICS/

LABA alone (Luton and Bedford CCG patient lists, 2016). 

A majority of these patients are likely to be non-exacerbators 

or those with blood eosinophil counts 300 cells/μL. Clearly, 

ongoing ICS treatment could significantly harm these patients 

without providing any potential benefit. Hence, they should 

be switched from ICS/LABA to LAMA/LABA inhalers. 

Extrapolating from the results of two published comparative 

studies of indacaterol/glycopyrronium versus fluticasone/

salmeterol, namely the LANTERN13 and FLAME14 trials, 

we estimate that weaning this subgroup off ICS/LABA to 

the indacaterol/glycopyrronium FDC in the Bedford and 

Luton CCG areas (n=2630) could potentially reduce the rates 

of moderate-to-severe exacerbations by ~150 per annum. 

Switching this subgroup to an LAMA/LABA competitor of 

indacaterol/glycopyrronium FDC, namely, umeclidinium/

vilanterol, tiotropium/olodaterol, and aclidinium/formoterol, 

could potentially yield similar gains. However, we do not yet 

have comparative data on exacerbation rates from long-term 

studies for these FDCs.

LAMA/LABA FDCs significantly reduce the risk of 

pneumonia by 33%–67% compared with ICS containing 

combinations – annualized pneumonia rates for indacaterol/

glycopyrronium versus fluticasone/salmeterol =0.8% 

versus 2.7% in the LANTERN study,13 yearly pneumonia 

rates for indacaterol/glycopyrronium versus fluticasone/

salmeterol =3.2% versus 4.8% in the FLAME study,14 and 

pneumonias over 24-week treatment with aclidinium/for-

moterol versus fluticasone/salmeterol = 0.6% versus 1.9%.15 

Hence, the switch from ICS/LABA to LAMA/LABA in the 

estimated 2,630 COPD patients taking ICS/LABA alone in 

Bedfordshire, should also lead to 40–70 fewer episodes of 

pneumonia per year.
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Given the substantial reductions in rates of moderate-to-

severe exacerbations and pneumonia per annum, the switch 

from ICS/LABA to LAMA/LABA FDCs offers substantial 

cost savings. In addition to this, the avoidance of long-term 

corticosteroid side effects, a case for such a switch is now 

very compelling indeed.

Conclusion and recommendations
In summary, comparative data on trials of the new LAMA/

LABA FDC inhalers against one of the ICS/LABA com-

bination inhalers (fluticasone plus salmeterol) are now 

available, and the results significantly favor the LAMA/

LABA inhalers in terms of efficacy (improvements in FEV
1
), 

patient-reported outcomes (TDI, mMRC), and quality of 

life measures (SGRQ). Furthermore, significant reductions 

in exacerbation rates were also shown in the longer dura-

tion trials with some of these dual bronchodilator inhalers. 

A recently published Cochrane Database Systematic Review 

of the available combination inhaler therapies for COPD also 

concluded that “Although risk of serious side effects and 

death were not affected by the choice of treatment, compared 

to LABA + ICS, LAMA + LABA was associated with a 

lower risk of flare-ups, fewer episodes of pneumonia, larger 

improvement in how well the lungs work, and improved 

quality of life”.20

Clearly there are concerns that we are over-using ICS/

LABA as maintenance therapy in COPD leading to signifi-

cant harm from long-term ICS side effects, and an increased 

risk of pneumonia.13–15,21 However, there is good evidence 

now, to switch our moderate-to-severe COPD patients from 

ICS/LABA inhalers to the newer LAMA/LABA inhalers. 

The current LAMA/LABA FDCs show comparable efficacy 

and an extremely favorable side effect profile.

Switching patients from ICS/LABA to LAMA/LABA 

inhalers will be cost-effective in terms of significant reduc-

tions in rates of COPD exacerbations and pneumonia. The 

costs of morbidity due to long-term complications of ICS 

(fractures resulting from steroid-induced osteoporosis, 

steroid-induced diabetes, cataract) are more difficult to esti-

mate. Phasing out the use ICS/LABA inhalers in favor of the 

new LAMA/LABA FDCs in a majority of COPD patients 

should significantly reduce the incidence of these long-term 

ICS-related complications as well.

Hence, we recommend
1.	 Newly diagnosed COPD patients

•	 Approve all four LAMA/LABA inhalers as first line 

in symptomatic moderate-to-severe COPD patients.

•	 Exacerbators: look at the eosinophil count:

	 	� If eosinophil count 0.3×109 μL – prescribe low 

dose ICS (eg, beclomethasone 100 µg/puff pressur-

ized metered dose inhaler, two puffs twice daily).

	 	� If eosinophil count 0.3×109 μL – rule out 

bronchiectasis, treat with an LAMA/LABA FDC, 

and consider long-term antibiotic (azithromycin 

250 mg three times a week or doxycycline 100 mg 

once daily).

	 	� If coexisting bronchiectasis – consider additional 

measures of regular sputum clearance ± a muco-

lytic (carbocisteine).

2.	 COPD patients, currently, on ICS/LABA

•	 Exacerbators:

	 	� If eosinophil count 0.3×109 μL – wean off ICS/

LABA and commence an LAMA/LABA. If 

they continue to have exacerbations, rule out 

bronchiectasis and consider long-term antibiotic 

(azithromycin 250 mg three times a week or doxy-

cycline 100 mg once daily).

	 	� If eosinophil count 0.3×109 μL – continue ICS/ 

LABA and add an LAMA.

•	 Non-exacerbators:

	 	� Wean off ICS/LABA and commence an LAMA/

LABA inhaler.

	 	� Modify ICS weaning regimen in line with 

WISDOM study, to suit inhalers containing an ICS 

other than fluticasone, especially in frequent exac-

erbators. WISDOM study followed a pragmatic 

regimen of gradual weaning off fluticasone.17,18

	 	� Monitor patients weaned off ICS closely, with 

frequent reviews at least in the initial 2–3 months, 

as a small minority may suffer slight worsening of 

COPD symptoms after discontinuing ICS.17,18

These suggestions are broadly in line with the recently 

updated GOLD guidelines.3 The GOLD guidelines recom-

mend starting with LAMA or LABA monotherapy in symp-

tomatic COPD patients, and then stepping up to an LAMA/

LABA FDC if the response is suboptimal.3 However, given 

the better efficacy, equivalent tolerability, and similar costs 

of LAMA/LABA FDCs compared with their monocompo-

nents, their use as first-line therapy in all newly diagnosed 

symptomatic COPD patients may be justified.

ICS as monotherapy does not improve lung function 

to a clinically significant level in COPD. However, when 

combined with bronchodilator therapy, it does have a role 

in patients with asthma-COPD overlap syndrome (ACOS).22 

For the subgroup of frequent exacerbators, we need further 
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studies on the value of blood eosinophil count in predicting 

a response to ICS. In the WISDOM study, a small propor-

tion of exacerbators with eosinophil counts 300 cells/μL 

suffered more frequent exacerbations after stopping ICS.18 

Hence, a majority of our moderate-to-severe COPD patients, 

currently, on long-term ICS/LABA inhalers with or without 

an LAMA inhaler should be able to come off the ICS and 

switch successfully to one of the new LAMA/LABA inhal-

ers. Based on the results of the WISDOM study, we have 

suggested using blood eosinophil count of 0.3×109 μL as 

a potential indicator of ICS responsiveness in COPD. We 

acknowledge that robust evidence for it is lacking, but we 

believe this is a pragmatic approach until the issue of the most 

reliable marker(s) of ICS responsiveness and their respective 

cut-off levels is resolved.

Aside from the blood eosinophil count, other potential 

markers to predict a therapeutic response to ICS in COPD 

include a stable-state elevated fraction of exhaled nitric oxide 

(FeNO), and the presence of atopy. A recent study of 200 

COPD patients showed that 8% had an intermediate level 

FeNO of 25–50 parts per billion (ppb) and 3% had a high 

FeNO of 50 ppb.23 Interestingly, intermediate and high 

FeNO levels were more common in patients with features 

of asthma/COPD overlap.23

The European Respiratory Society Study on Chronic 

Obstructive Pulmonary Disease detected atopy among 18% 

of COPD patients.24 These patients were more likely to be 

male, overweight/obese, and younger, and they had a higher 

prevalence of cough (odds ratio [OR] 1.71) and sputum 

production (OR 1.50). These symptoms responded well to 

treatment with inhaled budesonide.24 Unfortunately, any 

impact of ICS therapy on exacerbation rates in this cohort 

was not reported. FeNO and coexisting atopy, therefore, 

deserve further evaluation as potential markers for ICS 

responsiveness in COPD patients.

For  f requen t  exacerba to rs  wi th  eos inophi l 

counts 300 cells/μL, treatment with long-term prophylac-

tic antibiotic (azithromycin 250 mg three times weekly, or 

doxycycline 100 mg daily) in addition to an LAMA/LABA 

FDC inhaler would be appropriate.25,26 However, emergence 

of resistant bacterial strains remains a significant concern 

with long-term use of a broad-spectrum antibiotic.27

In general, macrolide antibiotics provide adequate cover-

age for commonly encountered pathogens in acute exacerba-

tions of COPD.28 When used as prophylaxis against infective 

exacerbations in patients with COPD, non-cystic fibrosis 

bronchiectasis, and diffuse panbronchiolitis, they also exert a 

wide range of immunomodulatory effects which limit tissue 

damage by neutrophils.28 However, we should exercise due 

caution and monitor our patients closely, as long-term use of 

macrolides may cause significant side effects, such as hearing 

loss and liver toxicity.

Doxycycline as an alternative, may also have potential 

benefits when used as prophylaxis against infective exacerba-

tions in COPD. It too has significant clinical efficacy against 

pathogens implicated in COPD exacerbations and possesses 

a number of anti-inflammatory properties, including sup-

pression of neutrophil migration and inhibition of matrix 

metalloproteinase enzymes.26

Investigating frequent exacerbators for coexisting bron-

chiectasis is recommended, as they may benefit further from 

daily sputum clearance exercises and regular treatment with 

a mucolytic agent such as carbocisteine.

The new LAMA/LABA FDCs are now widely avail-

able and are a welcome addition to the options available for 

maintenance therapy in COPD. However, the doses of the 

active agents per puff in these inhalers may differ between 

countries and regions. Hence in some countries the efficacy 

of the new LAMA/LABA FDCs may not match the results 

and outcomes of the studies cited in this review.
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