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Overuse of long-acting B,-agonist/inhaled corticosteroids in patients with chronic
obstructive pulmonary disease: time to rethink prescribing patterns
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ABSTRACT

Chronic obstructive pulmonary disease (COPD) is one of the leading causes of morbidity and mortality
globally. In the major revision of the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2023
report, the scientific committee concluded that the use of long-acting ,-agonist/inhaled corticosteroids
(LABA/ICS) is not encouraged in patients with COPD. However, current prescribing patterns reveal signifi-
cant use of LABA/ICS. In this paper, the evidence behind the current practice and the latest treatment
recommendations is reviewed. We compare the efficacy and safety of combination therapy with long-acting
muscarinic antagonist (LAMA) and LABA vs LABA/ICS and note that LAMA/LABA combinations have
reduced the annual rate of moderate/severe exacerbations, delayed the time to first exacerbation, and
increased post-dose FEV; vs ICS-based regimens. The GOLD 2023 report recommends treatment with LABA
and LAMA combination (preferably as a single inhaler) in patients with persistent dyspnea, with initiation of
ICS in patients based on the symptoms (dyspnea and exercise intolerance as indicated by modified Medical
Research Council [nMRC] score > 2 and COPD Assessment Test [CAT™] > 20), blood eosinophil count (= 300
cells/pL), and exacerbation history (history of hospitalizations for exacerbations of COPD and = 2 moderate
exacerbations per year despite appropriate long-acting bronchodilator maintenance therapy). We describe
practical recommendations for primary care physicians to optimize therapy for their patients and prevent
overuse of ICS-based regimens. We advocate adherence to current recommendations and a greater focus
on effective treatments to successfully control symptoms, minimize exacerbation risk, preserve lung
function, maximize patient outcomes, and reduce the burden of drug-related adverse events.
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PLAIN LANGUAGE SUMMARY

Chronic obstructive pulmonary disease (COPD) is a common disease of the lungs associated with continued
respiratory symptoms and airflow limitation. COPD causes symptoms such as breathlessness, cough, and
production of phlegm, and, if not properly managed, these symptoms may get worse and result in flare-ups,
also termed exacerbations. COPD management includes controlling symptoms while reducing the risk of
exacerbations. COPD treatments include bronchodilators and inhaled corticosteroids (ICS). Bronchodilators
help by widening the airways, making it easier to breathe. The two types of bronchodilators are long-acting
muscarinic antagonists (LAMAs; these drugs prevent closing of the airways) and long-acting (3,-agonists
(LABAs; these drugs relax the muscles around the airways to help keep the airways open for a longer time).
ICS may reduce swelling in the airways in some patients with COPD. However, the use of ICS-based regimens as
the first treatment choice has been linked to health risks and is not in keeping with the recent national and
international recommendations. In this narrative review, we examine why the use of ICS-based regimens is still
growing and explore, based on available evidence, and why this treatment course may not be optimal for most
patients with COPD. We discuss how the treatment for COPD has changed over time, and our findings support
the use of LAMA and LABA as the first course of therapy in many patients with COPD. We conclude that greater
adherence to the treatment guidelines can help to improve treatment outcomes for many patients with COPD.

1. Introduction

Chronic  obstructive  pulmonary disease (COPD) is abnormalities, abnormal lung development, and accelerated

a heterogeneous lung condition characterized by chronic
respiratory symptoms, such as dyspnea, cough, and sputum
production, due to airway (bronchitis and bronchiolitis) and/or
alveolar (emphysema) abnormalities resulting in persistent
and often progressive airflow obstruction [1,2]. COPD is gen-
erally caused by significant exposure to noxious particles or
gases and can be influenced by host factors, including genetic

aging [1]. COPD is caused by mechanistically distinct patho-
physiological processes that result in diverse clinical presenta-
tions, responses to treatment, and patterns of progression [3].
Worldwide, COPD is the third leading cause of mortality,
accounting for >3 million deaths in 2019 [4]. According to
the Centers for Disease Control and Prevention, 16 million
people suffer from COPD and millions more may remain
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undiagnosed and untreated in the United States (US) [5].
Furthermore, costs linked to COPD in the US increased by
52.6% ($32.1 to $49.0 billion) between 2010 and 2020 [6].
A study conducted in 2018 estimated that the individual direct
cost (per year) of COPD in affected patients was significantly
higher ($6,246 [95% confidence interval (CI)]: $4,620-58,623; p
< 0.001) than in patients without COPD [7].

To reduce the disease burden, long-acting f,-
adrenoreceptor agonists (LABAs), long-acting muscarinic
receptor antagonists (LAMAs), and inhaled corticosteroids
(ICS) are the three primary classes of inhaled medications
used in individual patients along the progressive course of
COPD [1]. Single inhaler dual (LABA/ICS and LAMA/LABA) and
single inhaler triple (LAMA/LABA/ICS) therapy fixed-dose com-
binations are available for the treatment of patients with
COPD [8,9]. Prior to the publication of the Global Initiative
for Chronic Obstructive Lung Disease (GOLD) 2017 report, ICS-
based regimens were considered a panacea for all patients
with COPD. The GOLD 2017 report was a defining point in
COPD management that restricted the use of ICS-based regi-
mens to a subset of patients with increased symptom burden
and exacerbation history who may show benefit from ICS-
containing treatment [10]. The GOLD 2023 report further
advocated that the majority of patients with COPD should
be recommended LAMA/LABA at initiation of maintenance
(GOLD groups B and E, the latter with eosinophils <300
cells/uL) [1]. However, the availability of different fixed-dose
combinations of LAMA/LABA/ICS in single inhaler form (closed
triple therapy) has resulted in an increase in the proportion of
patients with COPD receiving triple therapy, irrespective of the
disease severity [11-13].

In this review, we will question the rationale behind the
continued widespread use of ICS-based regimens in patients
with COPD and highlight evidence suggesting that extensive
prescription of ICS may come at a price in terms of risks vs
benefits.

2. Asthma-COPD conundrum and the use of
ICS-based regimens in patients with COPD

In the clinical context, spirometry is required for COPD diag-
nosis [1]. A ratio of post-bronchodilator forced expiratory
volume in 1 s/forced vital capacity (FEV;/FVC) < 0.70 confirms
the presence of persistent airflow limitation and, thus, COPD in
patients with related symptoms and significant exposure to
noxious stimuli [1]. In some patients, features of asthma and
COPD may coexist (asthma-COPD overlap [ACO]) [10]. The
similarities between COPD and asthma can confound diagno-
sis; however, there are many differences, including etiology,
symptoms, type of airway inflammation, inflammatory cells
and mediators, consequences of inflammation, response to
therapy, and the disease course (Figure 1) [14,15]. Despite
the lack of recognition of the ACO in the GOLD 2023 report,
many clinicians still rely on this definition, and it is recognized
that asthma and COPD may coexist [15,16]. Some evidence
suggests that asthma is over-diagnosed in patients with COPD,
leading to inappropriate prescription of ICS-based regimens
[17]. Slowly progressive symptoms and history of tobacco

smoking (although approximately 50% of adult patients with
asthma are current or former cigarette smokers) or other risk
factors are suggestive features of COPD, whereas variable air-
flow obstruction; wide variation in daily symptoms; worsening
of symptoms at night/early morning; presence of allergy, rhi-
nitis, and/or eczema; occurrence in children; and family history
are suggestive features of asthma that may help clinicians to
distinguish between asthma and COPD [1,18]. Chen et al
reported that fractional exhaled nitric oxide (FENO) was sig-
nificantly higher in patients with ACO compared with those
who had COPD (median [interquartile rangel]: 27 [21.5] parts
per billion [ppb] vs 18 ppb [11]), suggesting that FENO mea-
surement was a sensitive, easy-to-implement, and noninvasive
method to distinguish between ACO and COPD [19]. Early
differentiation between asthma and COPD is essential to man-
age these conditions appropriately, as COPD has a less favor-
able prognosis, higher economic burden, and greater
morbidity and mortality [20]. The GOLD 2023 report no longer
refers to ACO and recommends that if a concurrent diagnosis
of asthma is suspected in any patient with COPD, the pharma-
cotherapy should primarily follow the asthma guidelines that
support the use of ICS-based fixed-dose combinations irre-
spective of the severity of COPD [1,21]. The symptom:s, risk
factors, spirometric characteristics, diagnostic indicators,
comorbidities, role of blood eosinophils, and other disease
markers of COPD are summarized in Figure 1 [15].

As chronic airway inflammation is a prominent feature of
COPD, it was postulated that ICS may improve the health
outcomes of patients with COPD [22]. Historically, the use of
ICS-based regimens in COPD management was based on their
effectiveness in patients with asthma rather than scientific
evidence [23], possibly due to the challenge in differentiation
at first diagnosis by primary care physicians who often lack
spirometry facilities [24]. Over the years, research has shown
that inflammation in COPD is very different from that in
asthma; T helper 2 lymphocytes (Th2)-mediated eosinophilic
airway inflammation commonly associated with asthma is
present in 10%-40% of patients with COPD, and the remaining
patients have predominantly neutrophilic inflammation typi-
cally associated with Th1-mediated immunity [25]. Generally,
ICS is ineffective in suppressing inflammation in patients with
COPD, and only approximately 10% of patients who usually
have evidence of eosinophils in the airways will respond to an
ICS [26].

The TRial of Inhaled STeroids ANd long-acting 3,-agonists
(TRISTAN) and TOwards a Revolution in COPD Health (TORCH)
studies shed light on the beneficial use of ICS alone or in
combination with LABA over placebo in reducing exacerbation
frequency in patients with COPD [27,28]. Combination treat-
ment with LABA and ICS resulted in clinically significant
improvement in health status and a reduction in daily symp-
toms [27]. In the TORCH study, a reduction of 17.5% in the
mortality risk at any time during the 3-year period was
observed with LABA/ICS, although this did not reach statistical
significance (p=0.052) [28]. A subsequent post hoc factorial
analysis of the TORCH trial showed that the survival benefit
was in fact associated with the LABA component and not the
ICS component [29]. Although the primary outcome of
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sleep apnea, and
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Figure 1. A summary of the characteristics of COPD (adapted from [15]).
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COPD, chronic obstructive pulmonary disease; FEV,, forced expiratory volume in 1 s; FVC, forced vital capacity; GERD, gastroesophageal reflux disease; ICS, inhaled corticosteroids.

mortality was not significantly different in patients with COPD
using LABA/ICS compared with placebo or LABA or ICS mono-
therapy, other outcomes, including health status and lung
function, showed improvement with fewer exacerbations
reported in the TORCH study. This finding was also observed
in the Study to Understand Mortality and MorbidITy (SUMMIT)
study [28,30,31]. In summary, only two randomized controlled
trials (RCTs; TORCH and SUMMIT) aimed to assess the effect of
maintenance therapy with LABA/ICS fixed-dose combination
on survival in patients with COPD, and both studies failed to
show a significant effect [28,31]. In an observational study, the
combination of ICS (fluticasone propionate) and LABA (salme-
terol) demonstrated improved 3-year survival in newly diag-
nosed patients with COPD managed in the primary care
setting compared with patients who used other bronchodila-
tors but not ICS or LABA (78.6% vs 63.6%) [32].

Five studies have reported conflicting results on the effi-
cacy of ICS for COPD, with a small subset of patients showing
a slight increase in FEV; and none of the studies reporting

slowing of FEV; decline after ICS administration [33-37]. This
may be attributed to the difference in Th2-mediated signal-
ing in patients with COPD as a high Th2 signature score has
been shown to be correlated with an improvement in hyper-
inflation after ICS treatment [38]. The Investigating New
Standards for Prophylaxis In Reducing Exacerbations
(INSPIRE) study showed no significant differences in exacer-
bation rates with salmeterol/fluticasone combination (LABA/
ICS) vs tiotropium (LAMA) monotherapy in patients with
severe-to-very severe COPD and a history of exacerbations
[39]. Subsequently, in the Effect of Indacaterol/
Glycopyrronium Versus Fluticasone/Salmeterol on COPD
Exacerbations (FLAME) study, patients with > 1 exacerbation
in the previous year receiving a once-daily dose of indaca-
terol/glycopyrronium presented a reduced annual rate of
moderate or severe exacerbations compared with those
receiving LABA/ICS (rate ratio: 0.83; 95% Cl: 0.75-0.91) [40].
Two meta-analyses reported fewer exacerbations in patients
receiving LAMA/LABA than in those receiving LABA/ICS
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[41,42]; however, it must be noted that both meta-analyses
included a combination of patients with high and low risks of
exacerbations [43].

The InforMing the PAthway of COPD Treatment (IMPACT)
study evaluated the effects of 52 weeks of triple therapy (ICS/
LAMA/LABA [fluticasone furoate/umeclidinium/vilanterol]) vs
LABA/ICS (vilanterol/fluticasone furoate) or LAMA/LABA (ume-
clidinium/vilanterol) on the rate of moderate or severe COPD
exacerbations [44]. The annual rate of moderate or severe
exacerbations was greater among patients receiving LAMA/
LABA and LABA/ICS than among those receiving triple therapy
[44]. Similar results were observed among a subgroup of
patients with > 2 moderate or 1 exacerbation resulting in hos-
pitalization in the previous year but not among patients with
a history of only one moderate exacerbation in the
previous year [44]. It is important to note that the majority
(54%) of patients in the IMPACT study [45] had experienced >
2 moderate/severe exacerbations in the previous year com-
pared with~19% in the FLAME study [40]. In the IMPACT
study, patients treated with LABA/ICS (vilanterol/fluticasone
furoate) and with blood eosinophil counts =310 cells/uL had
lower annual exacerbation rates than those treated with
LAMA/LABA (umeclidinium/vilanterol) [46]. The magnitude of
the benefit of ICS in reducing the rates of moderate or severe
exacerbations and severe exacerbations increased in those
patients with higher blood eosinophil counts in both current
and former smokers; however, the treatment effect was lower
in current smokers compared with that in former smokers [46].
The findings from the IMPACT study suggest that assessment
of blood eosinophil count and smoking status could help
optimize ICS use in patients with COPD and a history of
exacerbations and may advocate identification and develop-
ment of personalized pharmacotherapies in patients with
COPD [46,47].

3. Adverse events associated with ICS-based
regimens and selecting the right patient population
for treatment with ICS-based regimens

The benefits of any therapy, including ICS, should always be
weighed against their potential for adverse outcomes. TORCH
was the first study to report the potential risk of pneumonia in
patients receiving ICS therapy, with a higher probability of
pneumonia in the group that received ICS monotherapy vs
the other groups (placebo: 12.3%, LABA: 13.3%; ICS; 18.3%,
and ICS/LABA: 19.6%; p < 0.001) [28]. Thus, unlike in persistent
mild asthma, maintenance ICS monotherapy should not be
used in patients with COPD. The reports of a higher incidence
of pneumonia among different patient subgroups in the
TORCH study prompted future clinical trials to focus on this
adverse event (AE) [28], representing an important point in
COPD management and providing new perspectives on the
benefits and risks of prescribing ICS. Indeed, later studies
challenged the relevance of ICS in COPD and indicated that
ICS use may be associated with AEs [24,39,40]. In the FLAME
study, the incidence of pneumonia was significantly higher in
the LABA/ICS group vs the LAMA/LABA group (4.8% vs 3.2%, p
=0.02) [40]. A meta-analysis of RCTs of ICS therapy showed

that exposure to ICS was also associated with an increased risk
of tuberculosis [48]. A systematic review evaluating the risk of
adverse effects associated with the long-term use of ICS in
patients with COPD revealed an increased risk for local dis-
orders such as oral candidiasis and dysphonia [49]. A meta-
analysis of 29 RCTs and nine observational studies assessed
the risk of pneumonia in patients receiving ICS-based thera-
pies and concluded that a substantial and significant increase
in the unadjusted risk of pneumonia was associated with ICS
use [50].

Real-world data from the United Kingdom (UK) primary
care revealed that ICS treatment reduced the time to first
exacerbation only in patients with baseline eosinophil counts
of 2450 cells/uL, suggesting that ICS should be avoided in
those with lower eosinophil counts (< 150 cells/pL), which is
considered the blood eosinophil cutoff value for regulatory
purposes [51]. ICS use in patients with a neutrophilic endotype
could alter the composition of the lung microbiome, predis-
posing patients with neutrophilia to an increased risk of pneu-
monia and other AEs [52]. Considering that ICS-based
regimens may be beneficial to a subset of patients with
COPD, there is a need to identify such patients and thereby
aim to optimize the risk-benefit and improve treatment out-
comes (Figure 2).

4. Evolution of treatment recommendations for
patients with COPD

As clinical trial evidence evolved to show the benefits and risks
of ICS-based regimens, the guidelines and recommendations
for COPD management have evolved to reflect new knowl-
edge and thinking. Recommendations during the 1990s, sug-
gesting that LABA/ICS use decreases COPD exacerbations,
were based on evidence that had inherent limitations. Most
trials were not intention-to-treat analyses, were biased, used
variable definitions of exacerbations, incorrectly calculated the
number needed to treat, and incorrectly adjusted for hetero-
geneity of the number of exacerbations between patients [53].
Moreover, the differences between groups were probably
exaggerated by withdrawal of ICS in the placebo and LABA
groups [53]. In 1997, the British Thoracic Society advocated ICS
use for moderate-to-severe COPD [54]. Later, and in reflection
of evolving clinical evidence, both the GOLD 2001 and 2006
reports recommended long-acting bronchodilators (LAMA and
LABA) as treatments for improving lung function and reducing
symptoms in all patients [55]. ICS use was recommended to be
limited to patients with repeated exacerbations and with
severe-to-very severe airflow limitation [55]. In the GOLD
2017 report, LAMA/LABA combination therapy was recom-
mended for patients with persistent symptoms despite
bronchodilator monotherapy (group B) and as an alternative
therapy for patients with exacerbations despite the use of
a LAMA (group Q) [10]. These recommendations were based
on clinical trial data showing consistent clinically significant
improvements with LAMA/LABA fixed-dose combination
therapies in terms of airway obstruction, dyspnea, and quality
of life (QolL) compared with placebo [56]. Modest improve-
ments were also seen with LAMA/LABA fixed-dose combina-
tion therapies compared with bronchodilator LAMA and LABA
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Figure 2. ICS initiation in COPD [1].

CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung Disease; ICS, inhaled corticosteroids; mMRC, modified

Medical Research Council.
“Despite appropriate long-acting bronchodilator maintenance therapy.
For patients with asthma, pharmacotherapy should primarily follow asthma guidelines.

monotherapies and combined bronchodilator/ICS ther-

apy [56].

The ‘ABE’ assessment tool from GOLD 2023 (‘ABCD’ in
GOLD 2022) recognizes the clinical relevance of exacerbations,
independent of the level of symptoms, merging groups C and
D into a new group E [1]. According to GOLD 2023, patients
with COPD should undergo spirometry to determine the

Assessment of

Spirometrically
) airflow limitation

confirmed diagnosis

severity of airflow limitation (i.e. spirometric grade), followed
by assessment of dyspnea using the modified Medical
Research Council (mMRC) questionnaire or symptoms using
the COPD Assessment Test (CAT™) [1]. Lastly, their history of
moderate and severe exacerbations, including prior hospitali-
zations, should be recorded (Figure 3 and Appendix 1) [1]. The
GOLD 2023 report recommends treatment with a combination

Assessment of
) symptoms/risk
of exacerbations

Exacerbation History

FEV, > 2 moderate
Post-bronchodilator Grade (o predicted) exacerbations E
FEV,/FVC <0.7 or 2 1 leading
GOLD 1 280 to hospital
admission
GOLD 2 50-79 A B
0 or 1 moderate
exacerbations
GOLD 3 30-49 (not leading
to hospital mMRC 0-1 | . mMRC =2
GOLD 4 <30 admission) CAT <10 CAT =210
Symptoms

Figure 3. Assessments to guide treatment choice for patients with COPD [1].

COPD, chronic obstructive pulmonary disease; CAT, COPD Assessment Test; FEV,, forced expiratory volume in 1 s; FVC, forced vital capacity; GOLD, Global Initiative for Chronic Obstructive

Lung Disease; mMRC, modified Medical Research Council.
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of LABA and LAMA (either as single or multiple inhaler treat-
ment) in patients with persistent dyspnea (Evidence A: evi-
dence is from endpoints of well-designed RCTs that provide
consistent findings in the population for which the recom-
mendation is made without any important limitations or
requires high-quality evidence from > 2 clinical trials involving
a substantial number of subjects or a single high-quality RCT
involving substantial number of patients without any bias) [1].
Long-term monotherapy with ICS is not recommended
(Evidence A) and recommendations also no longer favor
LABA/ICS use for COPD management. In those patients for
whom ICS may be indicated, the GOLD 2023 report now
advocates the use of LABA plus LAMA plus ICS (either as single
or multiple inhalers as an initial treatment). If there is an
indication for ICS, the combination of LABA plus LAMA plus
ICS (triple therapy) has been shown to be superior to LABA
plus ICS and is the preferred therapeutic option [1]. Triple
therapy with a LABA plus LAMA and including ICS should be
considered as initial pharmacological treatment for patients in
group E (those with = 2 moderate exacerbations or > 1 exacer-
bation leading to hospitalization and poor lung function), with
an eosinophil count of =300 cells/uL and as follow-up phar-
macological treatment for patients with an eosinophil count >
100 cells/pL, if a patient’s exacerbations remain uncontrolled
with LAMA/LABA [1]. Escalation to triple therapy is not recom-
mended for dyspnea alone [1].

The 2020 American Thoracic Society (ATS) clinical practice
guidelines provided a conditional recommendation for the use
of triple therapy (ICS/LAMA/LABA) over LABA/LAMA in
patients with COPD and dyspnea or exercise intolerance who
had experienced =1 exacerbation in the previous year [57].
Further, the use of LABA/LAMA combination therapy over
LABA or LAMA monotherapy is strongly recommended in
patients with COPD and dyspnea or exercise intolerance [57].
ICS can be withdrawn in patients with COPD receiving triple
therapy if the patients have not experienced any exacerba-
tions in the previous year (conditional recommendation, mod-
erate certainty evidence) [57]. There are no recommendations
for or against ICS use as an additive therapy to long-acting
bronchodilators (LAMA and LABA) in patients with COPD and
blood eosinophilia, except for patients with a history of > 1
exacerbation in the previous year requiring antibiotics, oral
corticosteroids, or hospitalization. In these patients, ICS is
conditionally recommended as additive therapy (moderate
certainty evidence) [57] (Table 1).

Clinical practice guidelines developed by the Department
of Veterans Affairs and Department of Defense Evidence-Based
Practice Work Group in 2021 are an evidence-based frame-
work for evaluating and managing care for patients with
COPD toward improving clinical outcomes [58]. These clinical
practice guidelines strongly recommend the use of inhaled
LAMA as first-line therapy for COPD [58]. The working group
also strongly recommends against the use of LABA in patients
with symptomatic COPD, unless a LAMA is not tolerated or is
contraindicated, and recommends against ICS use as first-line
therapy for patients with symptomatic COPD [58]. There is
a weak recommendation for the use of combination therapy
with LAMA/LABA in patients with moderate-to-severe airflow
obstruction who continue to report significant dyspnea or

decreased QoL despite using a LAMA [58]. The working
group strongly recommends against the use of LABA/ICS as
dual therapy [58]. Further, withdrawal of ICS should be con-
sidered if patients have not reported moderate-to-severe
exacerbations in the previous 2 years [58] (Table 1).

The American Academy of Family Physicians 2021 clinical
practice guideline provides primary care-relevant recommen-
dations to family physicians and primary care clinicians for
treating adult patients with acute exacerbations of COPD
[59]. It recommends that clinicians prescribe corticosteroids
(although no preference in the route of administration is
specified due to insufficient evidence to guide decisions) for
adults with acute exacerbations of COPD to reduce clinical
failure, which is a weak recommendation with a low quality
of evidence [59]. There is insufficient evidence to guide the
dose, route of administration, or duration of treatment [59].
Therefore, physicians should prescribe treatments according
to the GOLD 2023 report based on the history of exacerba-
tions and blood eosinophil count [1].

The 2011 joint guideline update of the American College of
Physicians, American College of Chest Physicians, ATS, and
European Respiratory Society recommend that clinicians pre-
scribe monotherapy using either LAMA or LABA for sympto-
matic patients with COPD and FEV; < 60% predicted (strong
recommendation, moderate-quality evidence) [60].

The National Institute for Health and Care Excellence (NICE)
from the UK states that compared with other dual-therapy
combinations and monotherapy, LAMA/LABA provides the
greatest benefit to overall QoL for patients with COPD, redu-
cing the risk of moderate-to-severe exacerbations vs other
inhaled treatments, and is the most cost-effective option
[61]. Furthermore, the NICE committee recognized that not
all patients with COPD would benefit from triple therapy and
recommends a clinical review (through a conversation with
the patient inquiring about their symptoms rather than relying
on tools such as the CAT score or MRC breathlessness score in
isolation) to ensure that only those patients who would ben-
efit from triple therapy are prescribed this therapeutic
approach [61] (Table 1).

5. Distribution of patients with COPD based on the
disease severity, current prescribing patterns, and
clinical outcomes

Treatment patterns for patients with COPD often do not follow
current recommendations and many patients are prescribed
ICS-based regimens without consideration of disease severity
[17,62-64]. In 2020, in the US, based on the severity of airflow
limitation, there were roughly 3 million, 9 million, 4.5 million,
and 1.2 million cases of GOLD grades 1 (mild), 2 (moderate), 3
(severe), and 4 (very severe), respectively [65]. In
a retrospective study conducted in the UK to quantify the
cross-sectional point prevalence of COPD at the end of 2013
and the 5-year incidence (2009-2012), 66.4% of patients were
classified as grade A/B (low symptoms, low exacerbation risk/
high symptoms, low risk) and 33.6% as C/D (low symptoms,
high risk/high symptoms, high risk) based on the GOLD 2013
criteria [66,67].



Table 1. Current guidelines for initiating and maintaining therapy for COPD.

POSTGRADUATE MEDICINE (&) 7

American College of
Physicians, American
College of Chest
Physicians, American
Thoracic Society, and
European Respiratory
Society Joint Guideline

Recommendation Update (2011) [60]

American Thoracic Society
(2020) [57]

Department of Veterans
Affairs and Department of
Defense Evidence-Based
Practice Work Group
(2021) [58]

Global Initiative for
Chronic Obstructive Lung
Disease (2023) [1]

National Institute for
Health and Care
Excellence [61]

Monotherapy LAMA or LABA for
(LAMA or symptomatic patients
LABA) with COPD and

predicted FEV; <60%
(strong
recommendation,
moderate-quality
evidence)

Combination -
therapy
(LAMA/LABA)

Triple therapy -
(ICS/LAMA/
LABA)

ICS withdrawal -

LABA/LAMA combination
therapy over LABA or
LAMA monotherapy in
patients with COPD and
dyspnea or exercise
intolerance (strong
recommendation,
moderate-quality
evidence)

ICS/LAMA/LABA over dual
therapy with LABA/
LAMA is advocated for
patients with COPD and
dyspnea or exercise
intolerance who have
experienced > 1
exacerbation in the
previous year
(conditional
recommendation,
moderate-quality
evidence)

Recommended for patients
with COPD receiving
triple therapy (ICS/
LAMA/LABA) if the
patient has had no
exacerbations in the
previous year
(conditional
recommendation,
moderate-quality
evidence)

LAMA as first-line therapy
and against the use of
LABA among patients
with symptomatic COPD
(strong
recommendation,
existing evidence
updated)

Patients with moderate-to-
severe airflow
obstruction who
continue to report
significant dyspnea or
decreased QoL despite
using a LAMA (weak
recommendation,
existing evidence
updated)

Addition of ICS is
suggested to patients
on LAMA/LABA who
continue to experience
exacerbations (weak
recommendation,
existing evidence
updated)

Withdrawal of ICS is only
recommended if
patients have not
reported moderate-to-
severe exacerbations in
the previous 2 years
(weak recommendation,
existing evidence
updated)

Short- or long-acting
Bronchodilator:

o Patients with 0 or 1
moderate exacerbations
not leading to
hospitalization

¢ mMRC 0-1 and
CAT < 10

e Patients with 0 or 1
moderate exacerbations
not leading to hospital
admission

e mMRC >2 and CAT =10

e Patients with > 2 mod-
erate exacerbations
or =1 leading to hospi-
talization and blood
eosinophil <300 cells/
uL

e Initial: Patients with > 2
moderate exacerbations
or =1 leading to
hospitalization

e mMRC =2 and CAT>10
and blood eosinophil
count > 300 cells/uL

Follow-up: Escalate to ICS/
LAMA/LABA in patients
on LABA/LAMA if exacer-
bations not controlled on
LAMA/LABA and eosino-
phils > 100 cells/pL.

Can be considered if there
are adverse effects such
as pneumonia or
a reported lack of
efficacy. However,

a blood eosinophil
count =300 cells/pL
identifies patients with
the greatest likelihood
of experiencing more
exacerbations after ICS
withdrawal and who
subsequently should be
followed closely for
relapse of exacerbations.

Compared with other
dual therapy
combinations and
monotherapy, LAMA/
LABA

e provides the greatest

benefit to overall QoL
for patients with COPD

e is better than other

inhaled treatments for
reducing the risk of
moderate-to-severe
exacerbations

e is the most cost-

effective option

Not all patients with
COPD benefit from
triple therapy and NICE
recommends a clinical
review (through
a conversation with
the patient inquiring
about their symptoms
rather than relying on
tools such as the CAT
score or MRC
breathlessness score in
isolation) to ensure
that only those
patients who would
benefit from triple
therapy receive it

CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; FEV;, forced expiratory volume in 1 s; ICS, inhaled corticosteroids; LABA, long-acting B,-
agonist; LAMA, long-acting muscarinic antagonist; MRC, Medical Research Council; mMRC, modified Medical Research Council; NICE, National Institute for Health

and Care Excellence; QoL, quality of life.

ICS-based regimens are not recommended as the preferred
initial treatment for most patients with COPD [1,57-61].
However, current prescription practices for COPD do not
recommendations;

adhere to the

consequently,

a considerable proportion of patients may have poorly con-
trolled disease or be exposed to avoidable risks [68]. In a study
conducted in 2019 to understand the use of COPD mainte-
nance medication in the US, <30% of all patients with COPD
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had severe or very severe COPD (GOLD D) [69]. Further, only
39.5% and 46.7% of patients classified as GOLD D consulted
a primary care physician and a pulmonologist, respectively
[69]. Both pulmonologists (31.4%) and primary care physicians
(21.7%) most commonly prescribed LABA/ICS as maintenance
treatment [69]. LAMA/LABA combination therapy was pre-
scribed only to 15.8% of patients consulting a pulmonologist
and 11.5% consulting a primary care physician [69]. A cross-
sectional study of patients with COPD in the US Veterans
Affairs system found that nearly 25% of patients without an
identifiable indication for ICS filled =2 ICS prescriptions in
the year prior to the index date [17]. ICS prescriptions were
common among patients without a history of frequent or
severe exacerbations, indicating potential overuse and misuse
[17]. Older age, white race, and more primary care visits were
associated with an increased likelihood of inappropriate ICS
use [17]. Many clinicians may escalate to prescribing ICS/
LAMA/LABA triple therapy in patients with COPD rather than
considering LABA/LAMA treatment as the next step, further
compounding the problem of overprescribing ICS with limited
evidence of the benefits of this approach [11,70,71].
A retrospective cohort study analyzing the Geisinger Health
System electronic medical records in the US from
January 2004 to November 2016 revealed that 82.1%, 14.2%,
and 3.8% of patients received triple therapy after the initial
diagnosis of COPD, before the diagnosis of COPD, and at
COPD diagnosis, respectively [64].

Results from a Canadian study also corroborate evidence
that the utilization of inhaled therapies for COPD is not
aligned with the current guidelines, with ICS, LABA, and
LAMA being prescribed to 49.9%, 31.8%, and 10.4% of
patients, respectively, during the first year of diagnosis [63].
Interestingly, compared with the treatment recommendations
by specialists, those made by general practitioners were
potentially more reflective of patients’ exacerbation history;
however, these findings must be interpreted with caution
considering the complexity of clinical scenarios managed by
specialists [63].

A retrospective analysis of databases from the US (IBM®
MarketScan® claims databases) and the UK (Clinical Practice
Research Datalink [CPRD] GOLD electronic health records)
conducted during 2015-2018 reported that 66% of patients
with COPD in the US and 27% in the UK were prescribed ICS-
based regimens as first-line maintenance therapy, suggesting
overprescribing of ICS-based regimens without consideration
of exacerbation history [11]. Furthermore, 62.2% of patients in
the US and 47.5% of patients in the UK were prescribed
treatment regimens containing ICS when they transitioned to
a second maintenance therapy [12]. A total of 13.1% of
patients in the US switched from their first maintenance ther-
apy (LABA/ICS) to a combination of ICS/LAMA/LABA (triple
therapy) as a second maintenance therapy, whereas the
most common transition from first to second maintenance
therapy in the UK was LAMA to LAMA/LABA (32%) followed
by LAMA to ICS/LAMA/LABA (14%) [12].

In a cohort of primary care patients with COPD identified
from the CPRD in the UK, 46% had moderate-to-severe dys-
pnea (MRC dyspnea scale = 3) [72]. The presence of dyspnea of

any severity was associated with high disease severity (based
on the level of airflow obstruction) and an increased risk of
exacerbations during follow-up [72]. LABA/ICS was prescribed
to 51.8% of all patients in the cohort, including 13.3% of
patients with MRC grade 1 and 34.5% of patients with MRC
grade 2 [72]. Another study conducted in the primary care
setting in the UK using CPRD data revealed that 5104/9475
(54%) patients were prescribed ICS-based regimens (LABA/ICS:
62%, ICS: 36%, LAMA/ICS: 3%) and 4371/9475 (46%) were
prescribed non-ICS-containing regimens (LAMA: 77%, LABA:
19%, LAMA/LABA: 4%) [51]. Younger age, female sex, history
of asthma, more severe airflow limitation, higher baseline
exacerbation frequency, oral steroid use, or hospital admis-
sions were the factors associated with prescription of ICS-
based regimens [51]. Exacerbation risk was higher in patients
who were prescribed ICS than in those who were prescribed
non-ICS treatment [51]. Use of ICS-based regimens in patients
with eosinophil counts of < 150 cells/uL was associated with
a significantly increased risk of pneumonia (hazard ratio [HR]
95% Cl: 1.10 [0.99-1.24]; p = 0.09) and pneumonia-related hos-
pitalization (HR [95% CI]: 1.26 [1.05-1.50]; p=0.01) [51].
Evidence from another study conducted in the UK suggested
that prescription of a fixed-dose combination of LABA/ICS
subsequently triggered the use of triple therapy [73]. In
a retrospective cohort study that included newly diagnosed
patients with COPD from the CPRD in the UK, LABA/ICS (43%)
was the most frequently prescribed maintenance therapy at
diagnosis (0-3 months), followed by LAMA (24%) and LAMA/
LABA/ICS (23%) [74]. Another study conducted in the UK
revealed that prescriptions for triple therapy as the first-line
therapy increased rapidly from 2002 to 2014 after which the
percentage of prescriptions started to decrease (2002: <1%;
2014: 28%; 2016: 22%), and there was a corresponding
increase in prescriptions for LAMA/LABA (2014: 2%; 2016:
8%) [75].

DACCORD was a non-interventional, observational clinical
study conducted in Germany that recruited patients following
COPD maintenance therapy initiation or change in mainte-
nance therapy between or within therapeutic class [76]. Of
the 8,201 patients who completed the 1-year visit, 2,885 were
receiving LAMA/LABA and 1,311 were receiving triple therapy
[76]. A higher proportion of patients in the triple therapy
group had a disease duration of > 1 year and a higher propor-
tion had mMRC score of =2 [76]. The DACCORD study pro-
vided real-world evidence that triple therapy did not improve
outcomes, such as health status and exacerbations, compared
with LABA/LAMA combination therapy in patients with COPD,
most of whom did not experience any exacerbations in the 6
months prior to entry [76].

6. What data support moving away from ICS-based
regimens in patients with a lower risk of
exacerbation/non-asthma-COPD?

6.1. Recommendations from professional societies

The GOLD 2023 report recommends the use of single inhaler
LAMA/LABA as initial pharmacological treatment in group



B patients (MMRC = 2, CAT =10, and 0 or 1 moderate exacer-
bations [not leading to hospital admission]) and group
E patients (= 2 moderate exacerbations or > 1 leading to hos-
pitalization and blood eosinophil count < 300 cells/pL) [1]. The
follow-up pharmacological management should be guided by
the principles of Review-Assess-Adjust [1]. These refer to the
review of symptoms (dyspnea) and exacerbation risk (previous
history, blood eosinophils), assessment of inhaler technique
and adherence and the role of nonpharmacological
approaches, and adjustment of pharmacological treatment,
including escalation or de-escalation [1]. Furthermore,
a subsequent review of the clinical response (including side
effects) is needed whenever there is any change in treatment
[1]. If a patient experiences dyspnea or exacerbations despite
LABA or LAMA monotherapy as initial pharmacological treat-
ment, then GOLD recommends LAMA/LABA single inhaler
therapy if eosinophils are <300 cells/uL [1]. Triple therapy is
recommended as follow-up pharmacological treatment for
patients who experience moderate-to-severe exacerbations
not controlled on LAMA/LABA and who have a blood eosino-
phil count of = 100 cells/uL [1]. De-escalation of ICS should be
considered if the patient experiences pneumonia or any other
considerable side effects; however, it should be noted that de-
escalation is more likely to be associated with the develop-
ment of exacerbations in patients with blood eosinophil count
of 2300 cells/uL [1]. These recommendations reinforce the
findings of the Inhaled Steroids in Obstructive Lung Disease
(ISOLDE) study that early exacerbation may be prevented if
sudden withdrawal of ICS is avoided in stable COPD [77].

6.2. Evidence from clinical studies

Several studies, a majority of which were RCTs that enrolled
mostly patients with moderate-to-severe COPD, have reported
improved lung function and a lower or similar risk of exacer-
bations in patients with COPD treated with LAMA/LABA vs
LABA/ICS (Table 2) [40,46,78-84]; however, the mechanism(s)
by which ICS, LABA, or LAMA reduce COPD exacerbation rates
is still largely unknown.

LAMA/LABA combinations have reduced the annual rate of
moderate or severe exacerbations, delayed the time to first
exacerbation, and increased standardized area under the curve
from 0 to 12 h post-dose for FEV, (FEV; AUCq.1, 1) compared with
ICS-based regimens in patients with COPD [39,85]. The
Withdrawal of Inhaled Glucocorticoids and Exacerbations of
COPD (WISDOM) study evaluated whether patients with COPD
who were receiving LAMA/LABA (tiotropium/salmeterol) with
ICS would have similar outcomes regardless of whether the ICS
was withdrawn or continued [86]. No statistically significant
differences were observed in the time to first moderate or severe
exacerbation (HR, 1.06; 95% Cl, 0.94-1.19) or time to first severe
exacerbation (HR, 1.20; 95% Cl, 0.98-1.48) between patients who
continued with ICS and those withdrawn from ICS [86]. The
WISDOM study concluded that in patients with severe COPD
receiving tiotropium/salmeterol, the risk of moderate or severe
exacerbations was similar among those who discontinued ICS
and those who continued ICS [86]. LABA/ICS was more effective
than LABA/LAMA only in patients with higher baseline
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eosinophil counts and >2 moderate or 1 severe exacerbation;
however, in these patients, triple therapy had a greater efficacy
compared with LABA/ICS [87]. In contrast, in a real-world setting
of COPD treatment (cohorts comprised 117,729 and 26,666 new
users of LAMA/LABA/ICS and LAMA/LABA, respectively), there
was an increased risk of all-cause mortality (adjusted HR [95%
Cl: 1.17 [1.04-1.31]), severe exacerbations, and pneumonia in
the triple therapy group compared with the LAMA/LABA group,
reinforcing the fact that triple therapy may not be appropriate for
the following groups of patients: those without prior exacerba-
tions, those in whom ICS is contraindicated, those without
a diagnosis of asthma, and those with very severe airflow
obstruction [88]. The EVELUT® real-world study showed that it
was possible to switch from LABA/ICS to LAMA/LABA or ICS/
LAMA/LABA in patients with dyspnea and symptom burden.
Switching to LAMA/LABA was possible in patients without an
indication to continue ICS, and switching to triple therapy (ICS/
LAMA/LABA) was not associated with additional benefits com-
pared with switching to LAMA/LABA [89]. A meta-analysis of 59
RCTs that enrolled 103,477 patients concluded that ICS treat-
ment significantly increased the risk of pneumonia in patients
with COPD [90]. The 2-year data from the DACCORD study
indicated that although exacerbations are rare in patients receiv-
ing pharmacological intervention, symptom management
remains an important part of the treatment [91]. Furthermore,
the overall rate of exacerbations during the 2-year follow-up was
lower in the subset of patients with no exacerbations at baseline
(6 months prior to the observation period) than in those with > 1
or > 2 exacerbations in the past 6 months [91]. These findings
were consistent with those of the Evaluation of COPD
Longitudinally to Identify Predictive Surrogate Endpoints
(ECLIPSE) study in which a history of exacerbations was reported
as the single best predictor of exacerbations across all GOLD
stages [92].

The DACCORD study also evaluated the effect of ICS with-
drawal in patients with COPD who were receiving triple ther-
apy for > 6months (irrespective of disease severity) [93].
During the 12 months prior to baseline, 48.9% of patients in
the triple therapy group and 43.5% of patients in the LAMA/
LABA fixed-dose combination group had =1 COPD exacerba-
tion [93]. A lower proportion of patients in the LAMA/LABA
group had COPD worsening at 12 months compared with
those in the triple therapy group (32.5% vs 55.7%) [93]. The
primary endpoint of time to worsening of COPD was signifi-
cantly longer in the LAMA/LABA group than in the triple
therapy group [93]. The exacerbation rate was significantly
lower in the LAMA/LABA group compared with that in the
triple therapy group (18.5% vs 28.7%; p < 0.001), accompanied
by a greater improvement from baseline in the CAT™ total
score [93]. The frequency of AEs in the LAMA/LABA group was
also lower than that in the triple therapy group (12.9% vs
15.1%). The findings from the DACCORD study revealed that
patients with COPD can be successfully ‘stepped down’ from
triple therapy to LABA/LAMA without any overall decline in
COPD; indeed, some patients had better outcomes [93].

In patients with COPD at a low risk of exacerbations (<
2 per year or none in the last year in patients with FEV; >
50% predicted), withdrawal of ICS can be achieved
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successfully, provided that patients continue with mainte-
nance treatment with long-acting bronchodilators [94,95].
A post hoc analysis of the IMPACT trial evaluated whether
the efficacy of triple therapy vs LAMA/LABA was related to
withdrawal of ICS [96]. The analysis found that triple therapy
resulted in a 35% reduction in severe exacerbation rates com-
pared with LAMA/LABA in both non-prior ICS users (p =0.018)
and prior ICS users (p<0.001) and overall when excluding
data from the first 30 days (29%; p < 0.001), suggesting that
the benefits of triple therapy were unrelated to abrupt ICS
withdrawal [96]. However, when comparing triple therapy vs
LAMA/LABA in both ETHOS and IMPACT studies, the number
deaths were lower in the triple therapy group than in the dual
bronchodilator group during the first 90 days but not during
days 91-365, suggesting inconsistent effects of triple therapy
in reducing COPD-associated mortality over the 1-year follow-
up period [97]. Similarly, in patients not receiving ICS at
screening, there was no mortality benefit from triple therapy
vs LAMA/LABA [98]. In the WISDOM study, patients withdrawn
from ICS experienced a statistically significant mean reduction
from baseline in trough FEV; compared with those who con-
tinued triple therapy (p =0.001) at 52 weeks [86]. In contrast,
in the multicenter, prospective, real-life study On the
aPpropriaTeness of treatment In Moderate COPD patients
(OPTIMO), patients with a low risk of exacerbation receiving
ICS and bronchodilator maintenance therapy experienced no
deterioration in lung function [94]. Moreover, the exacerbation
rate was similar 6 months after ICS withdrawal with appropri-
ate maintenance therapy with bronchodilators compared with
that in patients who continued ICS treatment (26% vs 29%,
respectively), which may be attributed to the fact that 37% of
patients had no exacerbation during the 1 year before recruit-
ment into the study [94]. In the Indacaterol: Switching Non-
exacerbating Patients with Moderate COPD from Salmeterol/
Fluticasone to Indacaterol (INSTEAD) study, patients who were
at a low risk of exacerbations who were switched from LABA/
ICS to LABA monotherapy (n=293) had no evidence of an
increased rate of exacerbations compared with those who
continued receiving LABA/ICS (n=288) over the 26-week
study period (exacerbation rate of 0.57 and 0.67 per year,
respectively), which may be attributable to the fact that over
99% of patients included in this study had moderate exacer-
bations according to GOLD 2010 criteria [95].

Skolnik et al have assessed exacerbation risk with LAMA/
LABA compared with LABA/ICS, and the available data do
not consistently favor either class [43]; however, for exacer-
bation control and control of symptoms, GOLD 2023 dis-
courages the use of LABA/ICS [1]. In a post hoc analysis of
patients from the WISDOM trial who were receiving triple
therapy before enrolling in the study, no significant differ-
ence was noted in the time to first COPD exacerbation and
the number of COPD exacerbations between the subgroup
of patients taking triple therapy before enrolling in the
study and the overall trial population, suggesting that ICS
withdrawal did not increase the exacerbation risk in patients
taking triple therapy at screening [99]. These findings were
consistent with findings reported in the overall trial popula-
tion [86].

6.3. Safety and pharmacoeconomic concerns

Inappropriate prescriptions may lead to inadequate symptom
control and an increased need for treatments, such as oral
corticosteroids and antibiotics, as well as increased hospitali-
zations, healthcare utilization, and costs [71,100]. The risk of
pneumonia associated with ICS use is a serious and costly AE
[101]. Despite having potential benefits for a subset of
patients with COPD, ICS-based regimens are usually overpre-
scribed and can increase the risk of pneumonia and related
healthcare costs [102,103]. A budget impact model imple-
menting Portuguese and Greek national health systems indi-
cated that a switch from ICS-based treatment to LAMA/LABA
resulted in cost savings while reducing the number of COPD
exacerbations, pneumonia, and diabetes-related events [102].
A retrospective observational study that examined administra-
tive claims data reported lower annualized costs in patients
with COPD initiating LAMA/LABA (tiotropium/olodaterol) than
in those initiating triple therapy (fluticasone furoate/umeclidi-
nium/vilanterol) in the overall and maintenance-naive study
populations [100]. In contrast, analysis of healthcare resource
utilization data from the ETHOS study showed that the aver-
age 5-year per patient costs of managing exacerbations were
$20,864 for triple therapy (budesonide/glycopyrrolate/formo-
terol fumarate), $24,792 for LAMA/LABA, and $29,241 for
LABA/ICS, an outcome that would be anticipated considering
that the ETHOS study enrolled patients with moderate-to-very-
severe COPD and = 1 exacerbation in the past year [104,105].

7. Gaps/unmet needs

The practical nature of the recommendations combined with
a lack of scientific information and spirometry facilities, referral
to specialist facilities for spirometry, cost of implementation,
and not including primary care specialists in the development
of existing guidelines could explain the gap between the
guidelines and current clinical practice [106]. Furthermore,
therapeutic inertia (failure to escalate or initiate adequate
therapy when treatment goals are not met) has been identi-
fied as an important cause of poor management of exacerba-
tions in patients with COPD [107].

8. Recommendations for what a clinician should do
to optimize therapy and potentially prevent overuse
of ICS-based regimens in COPD

Given the emergence of new clinical data and updates in
existing guidelines and recommendations to reflect these
data, there are some practical recommendations for primary
care physicians that may optimize therapy for their patients
and prevent overuse of ICS-based regimens. These include
increasing awareness among healthcare professionals regard-
ing guidelines on the diagnosis and treatment of COPD, spe-
cifically with a focus on the patient profile who might
continue to benefit from ICS treatment (Figure 2). Increasing
the interaction and partnership between pulmonologists and
allied healthcare providers may also help in the holistic man-
agement of patients with COPD [106]. Guideline dissemination
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must not be unidirectional [106]; general practitioners must be
invited to contribute to the development of guidelines from
the beginning, and postgraduate education must be coopera-
tively planned by general practitioners and pulmonologists
[106]. Specialty facilities for chest radiography or laboratory
for community-acquired pneumonia and spirometry for COPD
must be more accessible to clinicians treating COPD [106].
According to the GOLD 2023 report, the use of LABA/ICS is no
longer recommended in the treatment of COPD; where ICS use is
indicated, a combination of LABA plus LAMA plus ICS (triple
therapy) is recommended after assessment of the exacerbation
history and blood eosinophil count [1]. In patients with COPD
who have concomitant asthma, low risk of COPD exacerbations,
and mild symptomes, closed triple therapy may not be the most
appropriate choice owing to the cost, and clinicians may con-
sider prescribing other more cost-effective inhalers. Patients who
present with features of COPD should be treated in accordance
with the GOLD 2023 report: group A to be treated with
a bronchodilator), group B with LABA and LAMA, and group
E with LABA plus LAMA; inclusion of ICS in group E patients is
to be determined based on eosinophil counts (initial pharmaco-
logic treatment: = 300 cells/uL and follow-up pharmacologic
treatment: = 100 cells/uL), mMRC grade =2 or CAT™ score =
10, and patients who have a history of > 2 moderate exacerba-
tions per year or = 1 exacerbation leading to hospitalization [1].
However, the potential instability of eosinophil counts over time
should be considered, as evidence shows that the stability of
blood eosinophil counts is significantly lower in patients with
COPD than those without COPD [108]. Treatment with LABA/
LAMA has been shown to produce greater improvement in lung
function and reduction in rescue medication use compared with
LABA/ICS treatment; however, it remains unclear whether LAMA/
LABA provides any additional benefit over LABA/ICS in terms of
patient-reported symptoms and QoL measurements [43].

9. Conclusions

Clinicians should consider treatment with LAMA/LABA therapy
for the majority of patients with COPD and should reserve ICS-
based regimens as triple therapy (ICS/LAMA/LABA) for the small
proportion of patients who have =2 moderate exacerbations
or>1 exacerbation leading to hospitalization and elevated
blood eosinophil count. ICS can be withdrawn in patients with
COPD receiving triple therapy if the patients have not experi-
enced any exacerbations in the previous year or if patients have
not reported moderate-to-severe exacerbations in the previous
2years and the blood eosinophil count is<300 cells/pL.
Furthermore, this review highlights the need for primary care
physicians to adjust management according to the current
guidelines to ensure proper treatment to effectively control
symptoms, minimize exacerbation risk, preserve lung function,
and maximize patient outcomes (Infographic).

Abbreviations
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ATS American Thoracic Society
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COPD

COPD Assessment Test
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OPTIMO  Real-Life study On the aPpropriaTeness of treatment in
MOderate COPD patients

QoL quality of life
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