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Inhaled corticosteroids (ICS) have had an important impact on the management of chronic obstructive

pulmonary disease (COPD). When combined with an inhaled long-acting b-agonist (LABA), they improve

lung function more than is the case with the LABA alone, improve health status and reduce the number of

exacerbations patients experience [1]. There are data to suggest that they modify the decline in lung

function and improve survival but these effects remain more controversial [1, 2]. There have always been

concerns about the risks of developing osteoporosis or cataracts and even diabetes in COPD patients who

use ICS drugs, although randomised controlled studies suggest that the impact of such changes are small in

patients with more severe COPD [3]. However, there is now consistent evidence from randomised

controlled trials that patients using fluticasone-based corticosteroids are more likely to develop pneumonia

[4, 5]. The clinical significance of these events remains less certain [6, 7] as does the generalised ability

of these findings to all ICS [8]. Nonetheless, concerns about the balance of the risks and benefits of ICS-

based treatments has led to renewed interest in defining patients who could be managed as well with

other therapies.

One way to establish whether ICS treatment should be continued is to stop it and see what happens. Early

observational studies and randomised control trials suggested that acute withdrawal of ICS from the

treatment regimen of COPD patients precipitated an exacerbation and/or increased symptoms [9, 10].

Recently, two relatively large studies have examined the effects of withdrawing ICS in rather different

populations of patients who were clinically stable at the time of study entry. The larger of these, the

Withdrawal of Inhaled Steroids During Optimised Management (WISDOM) trial, screened 3426 patients,

of whom 2488 were randomised [11]. All the patients were given an ICS, a LABA and the long-acting

antimuscarinic agent (LAMA) tiotropium for 6 weeks then randomised either to continue these drugs or to

reduce slowly the dose of the ICS over 3 months, after which time they were managed on the LABA and

LAMA alone. To the surprise of everyone, not least the investigators, there was no difference in the

exacerbation rate during the period of ICS withdrawal, nor was there a difference in the overall exacerbation

rate for moderate and severe events over the year as a whole. There was a suggestion that the number of

severe exacerbations increased transiently, just after the ICS was completely withdrawn, and a difference of

,50 mL in lung function emerged between the two treatments, in keeping with the known effects if ICS on

forced expiratory volume in 1 s (FEV1) [1]. Neither the prior exacerbation history nor the previous

treatment used by the patient influenced these conclusions.

With hindsight, it would have been better to extend the follow-up period of this trial, as the original intent

of the investigators was to try and define a corticosteroid-response subgroup of patients, something they

were unable to do during the period when patients were not using ICS. Nonetheless, the data suggest that
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even patients with more severe disease, when clinically stable, can be managed for an extended period on

two bronchodilators alone without coming to too much harm.

In this issue of the European Respiratory Journal (ERJ), ROSSI et al. [12] report the results of the ‘‘Indacaterol:

Switching Non-Exacerbating Patients with Moderate COPD from Salmeterol/Fluticasone to Indacaterol’’

(INSTEAD) trial. In this study, 581 patients with a mean post-bronchodilator FEV1 of 64% predicted and

no prior exacerbation history were recruited. Although current management guidance suggests such

patients should not receive ICS treatment, all participants had been using these drugs for o3 months before

study entry. At randomisation, 249 patients were allowed to continue with their ICS-LABA treatment while

247 received indacaterol, a once-daily LABA. Appropriate blinding was maintained and patients were

followed for 6 months with monitoring of lung function, exacerbations and symptom-based end-points. In

these patients, there were no significant differences in lung function, whether expressed as trough FEV1

values or during an extended 24-h lung function monitoring after each dose at weeks 12 and 26. In a subset

of patients where inspiratory capacity was measured, there were no differences observed between treatment

groups. This suggests that in these COPD patients, a once-daily LABA produces similar changes in lung

function to a twice-daily LABA plus ICS. Slightly more people withdrew while taking indacaterol, although

the reasons for withdrawal were very similar in the groups and although the percentage of people

experiencing an exacerbation was somewhat higher in the indacaterol group, the exacerbations rates were

not different once the appropriate statistics were applied. No statistically significant differences at either 12

or 26 weeks were seen in the transition dyspnoea index or in the use of rescue medication, nor were there

significant numbers of serious adverse events.

Unlike the WISDOM study, the INSTEAD trial was not formally powered for a noninferiority analysis.

However, looking at the data, there are clearly no differences in any of the pre-specified outcomes.

Unfortunately, the authors were not able to subdivide their patients by the more recent Global Initiative for

Chronic Obstructive Lung Disease classification, which has been reviewed previously in the ERJ [13].

However, it is clear that the chronic use of ICS in patients with a mean FEV1 .60% predicted is largely

unnecessary, at least when the alternative is an effective long-acting inhaled bronchodilator. This study did

not address whether other drugs such as LAMA would be as effective, and there are data that suggest that

drugs such as tiotropium are better at prevent exacerbations and improving lung functions in COPD

patients with more severe disease [14]. Moreover, tiotropium was more effective than indacaterol in

preventing exacerbations of COPD in patients with more severe disease than those enrolled in the INSTEAD

study [15].

Taken together, the results of the WISDOM and INSTEAD studies tell us that not all patients with COPD

need an ICS and, thus, support the recommendations of current management strategies [16]. Should we

then abandon ICS use in all severities of COPD? I suspect not, although I do believe we are beginning to

define the value of such treatment with greater precision. Data from acute trials of oral corticosteroids in

COPD exacerbations suggest that patients with a baseline eosinophil count that is raised by only modest

degree are more likely to get benefit from the corticosteroids, whilst those who do not show this feature do

not [17]. From the database study of elderly COPD patients a history of asthma was a strong identifying

factor for patients who clearly benefitted from an ICS in their treatment regime [18]. Another possibility

worth considering is that maximising treatment in patients with a degree of clinical instability and including

an ICS in the management regimen is helpful in bringing the disease under control but may not be needed

during periods of clinical stability. What is now clear is that the way we use ICS in COPD should change if

we are to offer the safest and most effective treatment to our patients. Hopefully, future studies like

INSTEAD will show us the best way to do this.

References
1 Calverley PM, Anderson JA, Celli B, et al. Salmeterol and fluticasone propionate and survival in chronic obstructive

pulmonary disease. N Engl J Med 2007; 356: 775–789.
2 Celli BR, Thomas NE, Anderson JA, et al. Effect of pharmacotherapy on rate of decline of lung function in chronic

obstructive pulmonary disease: results from the TORCH study. Am J Respir Crit Care Med 2008; 178: 332–338.
3 Ferguson GT, Calverley PM, Anderson JA, et al. Prevalence and progression of osteoporosis in patients with COPD:

results from the TOwards a Revolution in COPD Health study. Chest 2009; 136: 1456–1465.
4 Crim C, Calverley PM, Anderson JA, et al. Pneumonia risk in COPD patients receiving inhaled corticosteroids

alone or in combination: TORCH study results. Eur Respir J 2009; 34: 641–647.
5 Dransfield MT, Bourbeau J, Jones PW, et al. Once-daily inhaled fluticasone furoate and vilanterol versus vilanterol

only for prevention of exacerbations of COPD: two replicate double-blind, parallel-group, randomised controlled
trials. Lancet Respir Med 2013; 1: 210–223.

6 Calverley PM, Stockley RA, Seemungal TA, et al. Reported pneumonia in patients with COPD: findings from the
INSPIRE study. Chest 2011; 139: 505–512.

7 Singanayagam A, Chalmers JD, Akram AR, et al. Impact of inhaled corticosteroid use on outcome in COPD
patients admitted with pneumonia. Eur Respir J 2011; 38: 36–41.

COPD | P.M.A. CALVERLEY

DOI: 10.1183/09031936.001811141392



8 Sin DD, Tashkin D, Zhang X, et al. Budesonide and the risk of pneumonia: a meta-analysis of individual patient
data. Lancet 2009; 374: 712–719.

9 Jarad NA, Wedzicha JA, Burge PS, et al. An observational study of inhaled corticosteroid withdrawal in stable
chronic obstructive pulmonary disease. ISOLDE Study Group. Respir Med 1999; 93: 161–166.

10 Wouters EF, Postma DS, Fokkens B, et al. Withdrawal of fluticasone propionate from combined salmeterol/
fluticasone treatment in patients with COPD causes immediate and sustained disease deterioration: a randomised
controlled trial. Thorax 2005; 60: 480–487.

11 Magnussen H, Disse B, Rodriguez-Roisin R, et al. Withdrawal of inhaled glucocorticoids and exacerbations of
COPD. N Engl J Med 2014; 371: 1285–1294.

12 Rossi A, van der Molen T, del Olmo R, et al. INSTEAD: a randomised switch trial of indacaterol versus salmeterol/
fluticasone in moderate COPD. Eur Respir J 2014; 44: 1548–1556.

13 Calverley PM. The ABCD of GOLD made clear. Eur Respir J 2013; 42: 1163–1165.
14 Vogelmeier C, Hederer B, Glaab T, et al. Tiotropium versus salmeterol for the prevention of exacerbations of

COPD. N Engl J Med 2011; 364: 1093–1103.
15 Decramer ML, Chapman KR, Dahl R, et al. Once-daily indacaterol versus tiotropium for patients with severe

chronic obstructive pulmonary disease (INVIGORATE): a randomised, blinded, parallel-group study. Lancet Respir
Med 2013; 1: 524–533.

16 Vestbo J, Hurd SS, Agusti AG, et al. Global strategy for the diagnosis, management, and prevention of chronic
obstructive pulmonary disease: GOLD executive summary. Am J Respir Crit Care Med 2013; 187: 347–365.

17 Bafadhel M, Davies L, Calverley PM, et al. Blood eosinophil guided prednisolone therapy for exacerbations of
COPD: a further analysis. Eur Respir J 2014; 44: 789–791.

18 Gershon AS, Campitelli MA, Croxford R, et al. Combination long-acting b-agonists and inhaled corticosteroids
compared with long-acting b-agonists alone in older adults with chronic obstructive pulmonary disease. JAMA
2014; 312: 1114–1121.

COPD | P.M.A. CALVERLEY

DOI: 10.1183/09031936.00181114 1393


	Ref 1
	Ref 2
	Ref 3
	Ref 4
	Ref 5
	Ref 6
	Ref 7
	Ref 8
	Ref 9
	Ref 10
	Ref 11
	Ref 12
	Ref 13
	Ref 14
	Ref 15
	Ref 16
	Ref 17
	Ref 18

