
CLINICAL REVIEW

Inhaled Corticosteroid Treatment in Chronic
Obstructive Pulmonary Disease (COPD): Boon or
Bane?

Alan G. Kaplan, MD

Inhaled corticosteroid (ICS)–based therapy is often used for patients with chronic obstructive pulmo-
nary disease (COPD). However, this approach is under scrutiny because of ICS overuse in patients for
whom it is not recommended and because of concerns about adverse events, particularly pneumonia,
with long-term ICS use. Evidence suggests ICS may be beneficial in specific patients, namely, those with
high blood eosinophil counts (eg, ≥300 cells/mL) or who are at a high risk of exacerbations. According
to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2020 ABCD assessment tool, these
patients belong in group D. For these patients, recommended initial treatment includes ICS in combina-
tion with long-acting b 2-agonists (LABAs) when blood eosinophil counts are ≥300 cells/mL or LABA 1
long-acting muscarinic antagonist (LAMA) when patients are highly symptomatic, that is, with greater
dyspnea and/or exercise limitation. Follow-up treatments for patients with persistent dyspnea and/or
exacerbations may include LABA 1 ICS, LABA 1 LAMA, or LABA 1 LAMA 1 ICS, with use of ICS being
guided by blood eosinophil counts. In this review, differences in the inflammatory mechanism underly-
ing COPD and asthma and the role of ICS treatment in COPD are summarized. Furthermore, findings
from recent clinical trials where use of ICS-based dual or triple therapy in COPD was compared with
LABA 1 LAMA therapy and trials in which ICS withdrawal was evaluated in patients with COPD are
reviewed. Finally, a step-by-step guide for ICS withdrawal in patients who are unlikely to benefit from
this treatment is proposed. A video of the author discussing the overall takeaway of the review article
could be downloaded from the link provided: https://www.youtube.com/watch?v=Uq7Sr5jqPDI. ( J Am
Board Fam Med 2020;33:289–302.)
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Introduction
Inhaled corticosteroids (ICS), which are anti-
inflammatory agents whose effects are mediated by
activationof glucocorticoid receptors, are the corner-
stone of asthma treatment.1,2 However, their use in

chronic obstructive pulmonary disease (COPD) is
controversial.2–4 Although asthma and COPD share
similar pathophysiologic features, such as chronic
inflammation of the respiratory tract and airflow limi-
tation, they differ markedly in the pattern of inflam-
mation.5 Different inflammatory cells are recruited to
bronchial airways, and various inflammatory media-
tors are subsequently released.5 For example, in
asthma, the cells that infiltrate the airway surface
include eosinophils, activated mucosal mast cells, and
T cells, whereas inCOPD, infiltratesmostly comprise
neutrophils and T cells.5 Furthermore, in patients
with asthma, ICS suppress inflammation by switching
off activated inflammatory genes with the help of nu-
clear enzyme histone deacetylase 2, which are poorly
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expressed in inflammatory cells and peripheral lungs
in patientswithCOPD.5

Despite immunologic differences in disease etiol-
ogy, ICS are overused in patientswithCOPD.6–9This
sparks interest because they are not indicated in most
patients10 and can increase the risk of a number of
adverse events including pneumonia.11 Therefore,
identifying the right patients with COPD who will
benefit from ICS treatment is important. ICS are only
recommended in specific patientswithCOPDand can
be used with effect in combination with single or dual
bronchodilators (long-acting b 2-agonists [LABAs]
and long-acting muscarinic antagonists [LAMAs]).10

Bronchodilators reduce airflow obstruction and air
trapping by causing bronchodilation and reducing
hyperinflation, respectively.12 While ICS monother-
apy in COPD does not improve lung function or
reduce mortality rates,13 when combined with a
LABA, reductions in exacerbations and moderate
improvements in lung function and health status have
been observed.14 In this review, the benefits and risks
of ICStreatment inpatientswithCOPDarediscussed.

Global Initiative for Chronic Obstructive
Lung Disease Patient Classification
The Global Initiative for Chronic Obstructive
Lung Disease (GOLD) outlines a strategy for the
management of COPD, which is updated regularly

based on recently published scientific literature.10

In the 2017 update, the “ABCD” assessment tool
was revised to offer improved individualized treat-
ment to patients.10 Since the 2019 update, the
ABCD tool is used only to guide initial treatment,
while follow-up treatment is based on the most
treatable trait and current treatment. Using the
tool, patients are classified into groups A to D based
on symptom severity (measured by the COPD
Assessment Test [CAT] or the modified British
Medical Research Council questionnaire [mMRC])
and exacerbation history (Figure 1). Patients in
group A have fewer symptoms and none or 1 mod-
erate exacerbation, while patients in group D have
frequent exacerbations (≥2) or ≥1 exacerbation that
may lead to hospital admission and report more
symptoms.10

According to GOLD 2020, recommendations for
initial pharmacological therapies are based on indi-
vidualized assessment of symptoms and exacerbation
risk (ABCDgroup).10However, follow-up treatment
recommendations do not depend on the patients’
GOLD group determined at diagnosis.10 An over-
view of treatment options is shown in Figure 2.15

During initial pharmacological management, short-
or long-acting bronchodilators should be offered to
all group A patients.10 For group B patients, a long-
acting bronchodilator, either a LABA or a LAMA, is
recommended as initial therapy. Use of 2

Figure 1. GOLD ABCD assessment tool. Abbreviations: CAT, COPD Assessment Test; COPD, chronic obstructive pul-

monary disease; FEV1, forced expiratory volume in 1 second; FVC, forced viatal capacity; GOLD, Global Initiative

for Chronic Obstructive Lung Disease; mMRC, modified British Medical Research Council questionnaire.
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bronchodilators may be considered for group B
patients with severe breathlessness or during follow-
up assessment if severe breathlessness persists despite
monotherapy. If symptoms do not improve despite
therapy with dual bronchodilators, a step-down to
monotherapy may be considered. For group C
patients, a long-acting bronchodilator, preferably a
LAMA, is recommended as initial therapy. If exacer-
bations persist during follow-up assessment, a LABA
1 LAMA or LABA 1 ICS combination is recom-
mended.10 For group D patients, initial therapy with
LAMA is recommended; if patients havemore severe
symptoms (CAT ≥20) with greater dyspnea and/or
exercise limitation, LABA 1 LAMA is preferable10

because dual bronchodilator combination is superior
to monotherapy,16 and if patients have blood eosino-
phil counts ≥300 cells/mL or a history of asthma,
LABA1 ICSmay be considered thefirst choice.10

Some adult patients present with clinical charac-
teristics of both asthma and COPD, commonly
referred to as asthma-COPD overlap (ACO).1

Patients with ACO have higher disease burden,
including frequent hospital stay, shortness of
breath, use of oral corticosteroids and oxygen ther-
apy, and emergency department visits, than patients
with COPD alone.17 For patients with ACO,
LAMA or LABA1 ICS is recommended.1

Patients with COPD may have concomitant
chronic conditions such as cardiovascular disease,met-
abolic syndrome, skeletal muscle dysfunction, osteo-
porosis, anxiety, depression, or lung cancer; therefore,
comorbidities should be identified and treated to avoid
influence on hospitalization or mortality.10,18

Moreover, management of COPD by appropriate
nonpharmacologic interventions, such as smoking
cessation, nutritional counseling, vaccination, and pul-
monary rehabilitation, should also be considered
(Figure 2). Although use of ICS is recommended in
high-risk patients or GOLD group D,10,19 ICS are
frequently inappropriately prescribed outside current
treatment recommendations for patients with less
severeCOPDaswell,6,8 which is both not of value and
potentially dangerous due to adverse effects.

Use of ICS in COPD
Despite a lack of scientific evidence, ICS were pre-
scribed to patients with COPD starting in the early
1980s because of their effectiveness in asthma.20

Since then, clinical outcomes with ICS monother-
apy and ICS in combination with a bronchodilator
have been investigated in numerous trials.13,21,22

Results from early trials showed that, while ICS
monotherapy reduced moderate exacerbations,

Figure 2. Treatment options for COPD. Abbreviations: COPD, chronic obstructive pulmonary disease; ICS, inhaled

corticosteroid; LABA, long-acting b2-agonist; LAMA, long-acting antimuscarinic antagonist, PdE4, phosphodies-

terase-4; SABD, short-acting bronchodilator.
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LABAs were more effective in improving lung
function.23 These findings prompted trials of
ICS 1 LABA combinations, where reduced exacer-
bations and improved lung function and health status
were observed in patients with COPD.14,24 Many of
these early trials predated the usage ofLAMAs, which
did not allow patients to have the opportunity to be
treated with LABAs 1 LAMAs, but have since been
shown to be better than LABA1 ICS for lung func-
tion (ILLUMINATE, LANTERN)25,26 and exacer-
bations (FLAME).27–29 In the FLAME trial, patients
received a LAMAduring a 4-week run-in period, and
those who had a COPD exacerbation were with-
drawn from the study.29 Therefore, while ICS-based
therapy may be beneficial in some patients, of con-
cern is the inappropriate overuse of ICS in patients
withCOPD.

Inappropriate prescribing of ICS has been regu-
larly reported. In a cross-sectional survey of primary
and secondary care physicians and their patients in
the United States and in 5 European countries in
2011, 39% of GOLD A and 52% of GOLD B
patients were receiving ICS alone or in combination
with a LABA and/or LAMA.30 Similarly, in a data-
base study in the UK in 2013, 50% of patients with-
out concomitant asthma in GOLD stage 2 (ie, with
moderate airflow limitation) and 49% of those with-
out exacerbations in the previous year were pre-
scribed ICS-based therapy.7 Results from a cross-
sectional study using 2013 data from the National
Ambulatory Medical Care Survey showed that while
LABA or ICS was prescribed to 32.3% of patients,
more patients (20.2%) were prescribed LABA1 ICS
versus LABA 1 LAMA (8.8%).9 In another
cross-sectional study of 5% of Medicare benefi-
ciaries, use of LABA 1 ICS in patients with
COPD increased from 41.1% in 2008 to 49.6%
in 2013.31 In a population-based study in the
UK, ICS was inappropriately prescribed in
almost half of GOLD A/B patients with COPD.6

Moreover, in this study, addition of ICS did not
provide additional clinical benefit.

Results from several studies have shown that
long-term use of ICS alone or in combination with
a LABA increased the risk of pneumonia.11,32–34

For example, in a 1-year double-blind study, the
risk of pneumonia was significantly higher when an
ICS was used in combination with a LABA versus
LABA alone.32 Further, findings from a patient-
level meta-analysis suggested that patients with
COPD and lower blood eosinophil counts (<2%)

who were treated with ICS had more pneumonia
events than those with higher counts.35 In a nested
case-control analysis, discontinuation of ICS was
associated with a 37% decrease in the rate of pneu-
monia.36 However, larger studies are needed to val-
idate this result. In at least 1 study (the SUMMIT
trial), however, ICS alone or in combination with a
LABA did not increase the risk of pneumonia in
patients with moderate COPD.37,38 Other adverse
events associated with ICS use include the risk of
decreased bone density and fractures,39 diabetes,40

cataracts,41 adrenal suppression,42 and mycobacte-
rial infections.43 Given that long-term ICS use is
associated with potentially severe adverse events
identifying patients who would benefit is necessary
to avoid unnecessary ICS exposure.

Clinical Trial Evidence for LABA 1 LAMA vs
LABA 1 ICS
Evidence from numerous clinical studies indicates
LABA1 LAMA combinations result in better clini-
cal outcomes than LABA 1 ICS in patients with
moderate-to-severeCOPDwith orwithout a history
of a recent exacerbation (Table 1).25–27,29,43–48 In
these studies, LABA1LAMAcombinations reduced
hyperinflation; improved inspiratory capacity, expir-
atory flow, and bronchodilation; and resulted in
fewer exacerbations and a longer time to first exacer-
bation. Results of a Cochrane review of 11 studies
involving 9839 patients with moderate-to-severe
COPDwithout recent exacerbations showed greater
improvements in lung function (forced expiratory
volume in 1 second [FEV1]) and quality of life (QoL),
fewer exacerbations, and a lower risk of pneumonia
with LABA 1 LAMA versus LABA 1 ICS.49 In the
Assessment of switching salmeterol/Fluticasone to
Indacaterol/Glycopyrronium in A Symptomatic
COPD Patient Cohort (FLASH) study, a direct
switch from LABA 1 ICS to LABA 1 LAMA
improved predose FEV1 and forced vital capacity in
COPDpatients.50 Althoughmost studies support the
beneficial effects of LABA 1 LAMA versus
LABA 1 ICS, the latter has shown greater benefit in
some instances. For example, in the Informing the
Pathway of COPD Treatment (IMPACT) study,
which involved 10,355 patients with symptomatic
COPD and a history of exacerbation within a year
before enrollment, the LABA1 ICS combination of
vilanterol 1 fluticasone furoate was superior to the
LABA 1 LAMA combination of vilanterol 1
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Table 1. Summary of Clinical Trials Comparing LABA 1 LAMA with LABA 1 ICS

Study
LABA 1 LAMA vs

LABA 1 ICS

Number of
Patients

Randomized Duration Lung Function Exacerbation

Magnussen et al, 2012
OCTANE46

Tio (18mg once
daily) 1 SAL
(50 mg twice daily)
vs SFC (50/500mg
twice daily)

344 8weeks Relative to SFC, Tio 1
SAL:
-lowered postdose
thoracic gas volume by
1826 44mL after
4weeks (P< .0001) and
876 44mL after 8weeks
(P< .05) -nonsignificantly
increased exercise
endurance time (206 15
seconds at 4weeks,
156 13 seconds at
8weeks)

Tio 1 SAL vs SFC
29 (8.4%) vs 24
(7.3%)

Vogelmeier et al, 2013
ILLUMINATE25

IND 1 GLY (110/
50mg once daily)
vs SFC (50/500mg
twice daily)

522 26weeks IND 1 GLY vs SFC:
-FEV1 AUC0 to 12 hours
was significantly higher
(treatment difference
138mL; 95% CI: 100 to
176; P< .0001)

COPD worsening
including
exacerbation was
the most
frequent serious
AE: 0.4% (1/13)
vs 1.1% (3/14)
for IND 1 GLY
vs SFC groups,
respectively

Hoshino et al, 201545 Tio 1 IND (18/
150mg once daily)
vs SFC (50/250mg
twice daily)

46 16weeks Tio 1 IND vs SFC IC was
significantly higher
(P= .043)
-increase in Ai/BSA
(r = 0.535, P= .011)
-decrease in WA/BSA
(r = �0.688, P< .001),
WA/Ao (r = �0.555,
P= .002), and T/HBSA (r
= �0.542, P= .007)

Not reported

Donohue et al, 201544 UMEC/VI (62.5/
25 mg once daily)
vs SFC (50/250mg
twice daily)

707 12weeks UMEC/VI vs SFC
-statistically significant,
clinically meaningful
improvements in
wmFEV1 (study 1:
74mL; 95% CI: 38 to
110; study 2: 101mL;
95% CI: 63 to 139)
-trough FEV1 (study 1:
82mL; 95% CI: 45 to
119; study 2: 98mL; 95%
CI: 59 to 137) (all
P< .001)

Infrequent
exacerbations

Singh et al, 201547 UMEC/VI (62.5/
25 mg once daily)
vs SFC (50/500mg
twice daily)

717 12weeks UMEC/VI vs SFC
-wmFEV1 (80mL; 95%
CI: 46 to 113) -trough
FEV1 (90mL; 95% CI:
55 to 125) (both P< .001)

UMEC/VI vs SFC
n = 8 vs 3

Zhong et al, 2015
LANTERN26

IND 1 GLY (110/
50mg once daily)
vs SFC (50/500mg
twice daily)

744 26weeks IND 1 GLY vs SFC
-superiority for trough
FEV1 (treatment
difference = 75mL; 95%
CI: 44 to 107) -significant
improvement in FEV1
AUC0 to 4 hours (treatment
difference = 122mL; 95%
CI: 90 to 154) (both
P< .001)

IND 1 GLY vs
SFC n = 53 vs 81

Continued
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umeclidinium in reducing the rate of exacerbations.51

However, some of these patients had a history of
asthma and about two thirds of patients in the
LABA 1 LAMA arm had effectively stepped down
therapy (ie, withdrew ICS), which likely lead to
COPD exacerbations.51,52 In the triple therapy and
LABA 1 ICS arms patients were either maintained
or stepped up to an ICS-containing therapy.51,52

Results from an open-label crossover study and a ret-
rospective study of the Korean Obstructive Lung
Disease (KOLD) cohort in patients with ACO
showed that treatment with LABA 1 ICS improved
lung function.53,54 Therefore, these results further
highlight the importance of identifying the right
patients who can benefit from ICS treatment. To
identify such patients, a predictive marker for the

Table 1. Continued

Study
LABA 1 LAMA vs

LABA 1 ICS

Number of
Patients

Randomized Duration Lung Function Exacerbation

Beeh et al, 2016
ENERGITO43

Tio 1 Olo (5/5mg
and 2.5/5mg once
daily) vs SFC (50/
500mg and 50/
250mg twice daily)

229 6weeks Tio 1 Olo (5/5mg) vs SFC
(50/500mg); Tio 1 Olo
(5/5mg) vs SFC (50/
250mg); Tio 1 Olo (2.5/
5mg) vs SFC (50/500mg);
and Tio 1 Olo (2.5/5mg)
vs SFC (50/250mg)
-FEV1 AUC0 to 12
adjusted mean (S.E.):
129mL (11); 125mL
(11); 106mL (11);
103mL (11) (all
P< .0001)

Not reported

Vogelmeier et al, 2016
AFFIRM48

Aclidinium 1
formoterol (400/
12mg twice daily)
vs SFC (50/500mg
twice daily)

933 24weeks Aclidinium 1 formoterol vs
SFC-superiority for peak
FEV1 (treatment
difference = 93mL;
P< .0001)

Aclidinium 1
formoterol vs
SFC n = 74 vs 77
no difference in
incidence

Wedzicha et al, 2016
FLAME29

IND 1 GLY (110/
50mg once daily)
vs SFC (50/500mg
twice daily)

3362 52weeks IND 1 GLY vs SFC
-significantly improved
trough FEV1 (treatment
difference = 62mL;
P< .001)

IND 1 GLY vs
SFC Superiority
for reducing the
annual rate of all
COPD
exacerbations
(3.59 vs 4.03; RR,
0.89; 95% CI:
0.83 to 0.96;
P= .003)

Roche et al, 2017
FLAME27

IND 1 GLY (110/
50mg once daily)
vs SFC (50/500mg
twice daily)

2048 52weeks Not reported IND 1 GLY vs
SFC Significant
reduction in
annualized rate
of moderate or
severe
exacerbations
(RR, 0.80
[P= .004] and
0.85 [P= .010],
respectively) and
all exacerbations
(RR, 0.84
[P= .004] and
0.90 [P= .030],
respectively)

AE, adverse event; Ai, luminal area; Ao, total area of the airway; AUC, area under the curve; BSA, body surface area; CI, confi-
dence interval; COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second; GLY, glycopyrro-
nium; ICS, inhaled corticosteroid; IND, indacaterol; IC, inspiratory capacity; LABA, long-acting b 2-agonist; LAMA, long-acting
antimuscarinic antagonist; Olo, olodaterol; RR, rate ratio; SAL, salmeterol; S.E., standard error; SFC, salmeterol 1 fluticasone; T,
absolute wall thickness; Tio, tiotropium; UMEC, umeclidinium; VI, vilanterol; WA, airway wall area; wm, weighted mean.
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effectiveness of ICS therapy could aid clinical deci-
sion-making.

Eosinophils as Markers of Response to ICS

Exacerbations are periods of acute worsening of respi-
ratory symptoms and account for the largest propor-
tion of COPD burden on the health care system.10

Lowering eosinophilic airway inflammation is associ-
ated with a reduction in COPD exacerbations.55

Moreover, higher blood eosinophil counts are pur-
ported to predict increased exacerbation rates and
greater treatment effect with LABA 1 ICS versus
LABA alone in patients withCOPD.34,56,57 For exam-
ple, in a post-hoc analysis of 2 clinical trials in patients
with moderate-to-severe COPD and ≥1 exacerbation
within a year before screening, the LABA1 ICS com-
bination of vilanterol 1 fluticasone furoate reduced
exacerbations up to 24% in patients with blood eosin-
ophil counts of ≥2 to<4%, 32% in those with counts
of 4% to <6%, and 42% in those with counts ≥6%
compared with vilanterol alone.55 These results sug-
gest that an increased blood eosinophil count is likely a
predictive marker for response to ICS-based treat-
ment in patients withCOPD.However, there are sev-
eral inconsistencies that should be addressed. First,
results from other studies are discordant with these
findings and do not show an association between eo-
sinophil counts and treatment response. Results from
a French study involving a cohort of smokers and ex-
smokers showed no difference in symptoms, lung
function, exacerbation rate, comorbidities, or treat-
ment in patients with COPD and different eosinophil
levels.58 In another study involving smokers without
COPD (COPDHistory Assessment In Spain cohort)
and patients with COPD (body mass index, degree of
airflow obstruction, functional dyspnea, and exercise
capacity cohort), blood eosinophil counts were similar
in both cohorts and exacerbation rates did not differ in
patients with and without eosinophilia.59 Second,
although blood eosinophils are considered as a bio-
marker for ICS-based therapy,60 they donot represent
tissue eosinophilia.61 Finally, eosinophil count cutoffs
havebeen a controversial issue.10,62Authors of a recent
review reported several barriers to the use of blood eo-
sinophils to predict response to ICS therapy (eg,
comorbidities, effort needed to calculate eosinophil
counts, diurnal variation in individual blood eosinophil
levels, and current medications and treatment) and
recommended caution in its use as a biomarker.63

Despite these inconsistencies, GOLD 2020 generally

recommends blood eosinophil counts≥300 cells/mL
as a threshold for deciding ICS-based therapy; a
threshold of ≥100 cells/mL can be considered in
patients who have experienced≥2moderate exacerba-
tions/year or ≥1 severe exacerbation requiring hospi-
talization in the preceding year.10

When Is Escalation to LABA 1 LAMA 1 ICS
Appropriate?
Response to dual bronchodilator or LABA 1 ICS
treatment could guide escalation to triple therapy.
According to the GOLD 2020 report, escalation to
triple therapywith aLABA1LAMA1 ICS is recom-
mended for patients who develop exacerbations de-
spite maximized LABA 1 LAMA treatment or if
patients have persistent breathlessness or exercise li-
mitationdespiteLABA1 ICS.10 Addition of roflumi-
last or a macrolide or stopping ICS is recommended
if exacerbations persist despite triple therapy.10 The
efficacy of triple therapy delivered by 2 inhalers or a
single inhaler has been reported in several stud-
ies;51,64–68 however, single-inhaler therapy is gener-
ally preferable to avoid inhalation errors and improve
adherence.69 Table 2 summarizes clinical trial evi-
dence for ICS-based therapy in patients withCOPD.
In 2 clinical trials, fluticasone 1 umeclidinium 1

vilanterol significantly improved lung function and
QoL compared with placebo 1 fluticasone 1 vilan-
terol in patients with COPD.66 In the GLISTEN
study, glycopyrronium 1 fluticasone 1 salmeterol
delivered using 2 inhalers improved lung function
and QoL, and reduced the use of rescue medication
in patients with moderate-to-severe COPD over
12weeks comparedwith placebo1 fluticasone1 sal-
meterol.64 In the long-term (52-week) TRILOGY
study, single-inhaler, fixed-dose beclomethasone 1

formoterol 1 glycopyrronium improved lung func-
tion and reduced exacerbations comparedwith beclo-
methasone 1 formoterol.67 In the TRINITY study,
this fixed-dose triple therapy reduced exacerbation
rates comparedwith tiotropiumalone and had similar
effects as open triple therapy of beclomethasone 1

formoterol plus tiotropium.70

The Lung Function and Quality of Life
Assessment in COPD with Closed Triple Therapy
(FULFIL) study was designed to resemble real-life
clinical practice by allowing patients to continue on
their prestudy medication up to randomization and
including patients with common comorbidities who
are often excluded from other studies.65 Results of this
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study showed that single-inhaler fluticasone 1 ume-
clidinium 1 vilanterol significantly improved lung
function and patient-reported outcomes, and reduced
the rate of moderate or severe exacerbations, com-
pared with budesonide 1 formoterol in patients with
advanced, symptomatic COPD who were at risk of
exacerbations.65 Results of the IMPACT study
showed that single-inhaler fluticasone 1 umeclidi-
nium 1 vilanterol significantly reduced the annual
rate of moderate or severe exacerbations compared
with fluticasone 1 vilanterol (by 15%) or umeclidi-
nium 1 vilanterol (by 25%) in patients with sympto-
matic COPD (Figure 3).51 The risk of pneumonia was
significantly higher with triple therapy versus umecli-
dinium 1 vilanterol. Approximately 20% of patients
in IMPACT had bronchodilator reversibility, and
therefore met the criteria for asthma and needed an
ICS. Thus, these patients were likely vulnerable to
exacerbation onwithdrawal of ICS. In addition, almost
40% of the patients were receiving triple therapy at
baseline and patients with a history of asthma were
included, which may have affected results.52 In the

TRIBUTE study, single-inhaler beclomethasone 1

formoterol 1 glycopyrronium significantly reduced
the rate of moderate-to-severe exacerbations com-
pared with indacaterol 1 glycopyrronium in patients
with symptomatic COPD and an exacerbation history
despite maintenance therapy (Figure 3). The occur-
rence of pneumonia was similar in the 2 groups.71 In
the KRONOS study, single-inhaler budesonide 1

glycopyrrolate1 formoterol fumarate improved lung
function versus budesonide1 formoterol fumarate in
patients with mild-to-very-severe COPD who may
not have had a COPD exacerbation the preceding
year.72 Notably, in the IMPACT, TRIBUTE, and
KRONOS studies, approximately two thirds of
patients were receiving ICS at baseline;52,71,72 in
some of these patients, ICS was discontinued and,
unsurprisingly, a proportion of these patients experi-
enced exacerbations. These findings reinforce the
need to step down carefully. For patients who con-
tinue to experience exacerbations despite treatment
with triple therapy,70 treatment with phosphodies-
terase-4 inhibitors or macrolides or withdrawal of
ICS is recommended.7

ICS Withdrawal
The potential for withdrawing ICShas been evaluated
in several studies in an effort to inform future clinical
decisions for those patients with COPDwhomay not
truly need ICS-based therapy. In the Indacaterol:
Switching Nonexacerbating Patients with Moderate
COPD from Salmeterol/Fluticasone to Indacaterol
(INSTEAD) Active-Comparator trial73 and the Real-
Life Study on the Appropriateness of Treatment In
ModerateCOPDPatients (OPTIMO)74 at low risk of
COPD exacerbations, no differences in lung function,
breathlessness, rescuemedication use, health status, or
COPD exacerbations were observed among patients
who switched to a LABA (indacaterol) from an
LABA 1 ICS (salmeterol 1 fluticasone) combina-
tion73 or thosewhowithdrew ICS from their LABA1

ICS maintenance treatment.74 In the Withdrawal of
Inhaled Steroids During Optimized Bronchodilator
Management (WISDOM) study, patients were
stepped up from their existing therapy to triple ther-
apy, before being stepped down.75 ICSwas withdrawn
from patients taking triple therapy in 3 steps over a
12-week period. ICS withdrawal in high-risk patients
taking tiotropium1 salmeterol1 fluticasone met the
prespecified noninferiority criterion with respect to
the first moderate or severe COPD exacerbation

Table 2. Current Clinical Trial Evidence for ICS-Based

Therapy in Patients with COPD

Characteristics of Patients
with COPD References

Patients with coexistent
asthma or asthma
history

Lim et al, 201484

Pascoe et al, 201556

Ishiura et al, 201553

Lee et al, 2016 (KOLD)54

Lipson et al, 2018 (IMPACT)51

Patients with
eosinophils <600
cells/mL

Roche et al, 2017 (FLAME)27

Chapman et al, 2018 (SUNSET)85

Patients on LABA/
LAMA who continue
to exacerbate

Singh et al, 2016 (TRILOGY)67

Vestbo et al, 2017 (TRINITY)70

Lipson et al, 2017 (FULFIL)65

Papi et al, 2018 (TRIBUTE)71

Halpin et al, 2018 (FULFIL)86

Patients with
eosinophils ≥300
cells/mL and a history
of≥1 exacerbation in
previous year

Watz et al, 2016 (WISDOM)77

Wedzicha et al, 2016 (FLAME)29

Calverley et al, 2017 (WISDOM)76

Papi et al, 2018 (FLAME)87

Chapman et al, 2018 (SUNSET)85

Anzueto et al, 2018 (FLAME)88

Patients with severe
COPD and
recalcitrant symptoms

Bourbeau et al, 201719

COPD, chronic obstructive pulmonary disease; ICS, inhaled
corticosteroid; LABA, long-acting b 2-agonist; LAMA, long-
acting antimuscarinic antagonist.
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when compared with patients who continued triple
therapy.75 However, a statistically significant reduc-
tion in FEV1 of 43mL was reported after ICS with-
drawal from low-dose ICS 1 LABA 1 LAMA to
LABA1LAMAat the last step atweek 52.

In 2 post-hoc analyses of WISDOM, ICS with-
drawal resulted in higher exacerbation rates in
patients with elevated eosinophil counts (≥300 cells/
mL) and a history of frequent exacerbations (≥2 per
year).76,77 Similarly, in the SUNSET study, with-
drawal of ICS in patients on long-term (≥6months)

tiotropium1 salmeterol1 fluticasone with ≤1 exac-
erbation the previous year resulted in a small decrease
in lung function, which was not considered clinically
important (Figure 3).78 The annualized rate of mod-
erate or severeCOPD exacerbations did not differ af-
ter ICSwithdrawal.Only patients with baseline blood
eosinophil counts≥300 cells/mL were at an increased
risk of exacerbations compared with patients with
lower eosinophil counts. While patients with an eo-
sinophil count of >600 cells/mL were excluded in
both the FLAME and SUNSET trials, almost no

Figure 3. A summary of recent ICS withdrawal studies. Abbreviations: BDP, beclomethasone dipropionate; CI,

confidence interval; FF, fluticasone furoate; GLY, glycopyrronium, ICS, inhaled corticosteroid; FEV1, forced expira-

tory volume in 1 second; IND, indacaterol; LABA, long-acting b2-agonist; LAMA, long-acting antimuscarinic antag-

onist; NA, not applicable; SFC, salmeterol and fluticasone; UMEC, umeclidinium; VI, vilanterol; Tio, tiotropium.
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Figure 4. A proposed step-by-step approach for ICS withdrawal in patients with COPD. Abbreviations: ACO,

asthma-COPD overlap; CAT, COPD Assessment Test; CCQ9, Chronic COPD Questionnaire; COPD, chronic obstrutive

pulmonary disease; FeNO, fractional exhaled nitric oxide; GINA, Global Initiative for Asthma; GOLD, Global

Initiative for Chronic Obstructive Lung Disease; ICS, inhaled corticosteroid; LABA, long-acting b2-agonist; LABD,

long-acting bronchodilator; LAMA, long-acting antimuscarinic antagonist; mMRC, modified British Medical

Research Council questionnaire; ppb, parts per billion.
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patients with this level of eosinophilia were included
in WISDOM. Results from these clinical trials were
replicated in the 2-year real-lifeOutpatient Carewith
Long-Acting Bronchodilators: COPD Registry in
Germany (DACCORD) study of approximately 6000
patients.79 In a subgroup analysis of that study, ICS
withdrawal did not increase the risk of exacerbation.79

Although accumulating results suggest that ICS
withdrawal may not negatively impact patients,
results of other studies suggest otherwise. In a post-
hoc analysis of the TIOSPIR study of more than
17,000 patients, ICS therapy was associated with
increased risk of exacerbation irrespective of exacer-
bation history.80 In a 5-year follow-up of the
GLUCOLD study, withdrawal of ICS in patients
with moderate-to-severe COPD led to an increase in
airway inflammation and a decrease in lung func-
tion.81 Further, while results of a meta-analysis of
randomized trials and real-world studies showed that
ICS withdrawal did not increase the rate of overall
COPD exacerbation,82 the risk of moderate or
severe exacerbation was increased versus continuing
ICS-based therapy. Though the increased risk was
not significantly different, it was clinically relevant.
And, although significant impairment in lung func-
tion and QoL was observed with ICS withdrawal,
the differences were smaller than the respective
minimal clinically important difference. According
to GOLD 2020, if patients were inappropriately
prescribed ICS, do not respond to ICS treatment,
or show side effects, a switch from LABA1 ICS or
LABA 1 LAMA 1 ICS to LABA 1 LAMA can be
considered.7 Overall, these results emphasize that
while ICS can be withdrawn to reduce unnecessary
therapy and the risk of pneumonia in certain
patients, careful monitoring is essential since with-
drawal of ICS can decrease lung function or
increase exacerbation risk in some patients. A step-
by-step guide for ICS withdrawal has been pro-
posed based on these observations (Figure 4).4,83

Conclusion
ICS is prescribed in many patients with COPD of
varying severity and exacerbation risk. Overuse of ICS
should be discouraged as long-term use is associated
with various adverse events, primarily pneumonia.
According to currentGOLDtreatment recommenda-
tions, ICS use should be considered in patients with
more severe disease (group D patients with more
symptoms), higher exacerbation risk (≥2 moderate

exacerbations or≥1 leading tohospitalization), history
of asthma, or ACO. Identification of patients likely to
benefit from ICS is essential as the potential risk of
ICS therapymay outweigh the benefits if not correctly
targeted. Step-by-step withdrawal of ICS should be
completed in patients who are not clearly indicated for
ICS therapy.
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