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Optimizing the management of chronic
obstructive pulmonary disease:
applying the GOLD strategy

Anthony D’Urzo*

Practice Points

B Recognizing that the severity of airflow limitation alone is not sufficient to encapsulate the
multiple clinical manifestations of chronic obstructive pulmonary disease (COPD), or to
predict an individual patient's prognosis or response to therapy, the Global Initiative for
Obstructive Lung Disease (GOLD) 2013 strategy recommends that the assessment and
management of COPD should be based on a strategy incorporating severity of airflow

limitation and symptoms, disease impact and the future risk of disease progression.

B Bronchodilators are the foundation of pharmacological management of COPD and
are recommended for all patients with COPD (groups A-D). They are the preferred
option for maintenance treatment of COPD, either alone or in combination with another

bronchodilator or an inhaled corticosteroid (ICS).

B Combining bronchodilators of different pharmacological classes has the potential to
provide maximal bronchodilation and decrease the risk of side effects compared with

increasing the dose of a single bronchodilator.

B Once-daily long-acting 2 adrenergic agonist (LABA)/long-acting muscarinic antagonist
(LAMA) fixed-dose combinations can provide improvements in bronchodilation and
symptoms over and beyond what monotherapy offers. With the additional benefit of
reduced dosing frequency, fixed-dose LABA/LAMA combinations may provide the

benefit of adherence, resulting in an overall better control.

B Despite guideline recommendations for the use of ICS in patients with severe or very
severe airflow limitation and/or or 22 exacerbations per year (GOLD group C and D), ICS
and fixed-dose combinations containing ICS are often inappropriately prescribed earlier

in the disease process to patients with more moderate COPD.
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B Given that COPD is vastly under- or mis-diagnosed, there appears to be value in
early identification and treatment of COPD; maintenance treatment with long-acting

bronchodilators may be effective in patients with early COPD.

The goals for management of stable chronic obstructive pulmonary disease
(COPD) as per the latest global initiative for chronic obstructive lung disease (GOLD) 2013
revision include reducing both symptoms (modified medical research council dyspnea score
and/or COPD assessment tool) and future risk (severity of airflow limitation and/or exacerbation
history in the previous year). Bronchodilators remain central to the management of COPD;
a combination of long-acting bronchodilators from different pharmacological classes is
recommended to achieve maximal bronchodilation in patients not controlled with monotherapy
alone. Presently several issues related to COPD management remain unaddressed, perhaps
due to the paucity of evidence —when should bronchodilator therapy be stepped up, what is the
value of early diagnosis and treatment of COPD; how appropriate is long-acting bronchodilator
therapy in early disease, and what is the role of inhaled corticosteroids in COPD? The intent of

this review is to address the issues highlighted above using a pragmatic and evidence-based

approach that can be utilized by both primary and specialty care providers.

Chronic obstructive pulmonary disease
(COPD) is a preventable and treatable disease,
with significant pulmonary and extrapulmonary
effects and associated comorbidities [1]. The
chronic inflammatory response to noxious
particles is enhanced in the airways of patients
with COPD, causing narrowing of the small
airways and parenchymal destruction, and
leading to persistent airflow limitation and
air trapping [2]. Current management options
comprise both nonpharmacological and
pharmacological therapies, helping to reduce
COPD symptoms and exacerbations, and
improve health status and exercise endurance [2].
However, convincing evidence that any of the
available medications can reduce the long-term
decline in lung function is lacking [2].

COPD is a cause of significant morbidity and
mortality, and is increasing in incidence and
prevalence; it is estimated that COPD will be
the fourth leading cause of death by the year
2030 [1.3]. WHO has estimated that, globally,
COPD results in an annual loss of productivity
0f 27,700 years (measured by disability adjusted
life years) [4].

Despite the increasing burden of COPD,
it continues to be under-recognized and/or

-diagnosed, leading to a delay in initiating
appropriate therapy and the loss of opportunities
to prevent deterioration of the disease [5.6].
Globally, clinicians still face challenges in
assessing patients with COPD and providing
optimal therapy and management.

Traditionally, COPD management plans have
focused on assessing and monitoring the disease,
reducing risk factors, and early identification
and management of exacerbations and stable
COPD (7. However, COPD is now recognized
as a multisystem disease with effects on patients
beyond those arising from airflow limitation
alone [89], necessitating a holistic assessment
and management paradigm.

In December 2011, the strategy developed
by the Global Initiative for Obstructive
Lung Disease (GOLD) — a multidisciplinary
network of healthcare professionals and
scientists — underwent a major revision with the
aim of providing guidance for a multidimensional
approach to COPD assessment and management
(1). This revised report has since been updated
based on literature published between July 2011
and December 2012, and is therefore referred to
as GOLD 2013 hereafter [2].
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Spirometry has been the standard for diagnosing
and monitoring the progression of COPD and
the initial diagnosis of COPD is largely based
on postbronchodilator spirometric assessment,
specifically a reduction in the ratio of forced
expiratory volume in 1 second (FEV)/forced
vital capacity (FVC) below 0.70 [1]. Until
recently, COPD severity was classified solely
based on FEV , with the underlying belief that
the severity of airflow limitation tracked the
severity of disease. The severity of symptoms
and exacerbation risk did not directly impact
assessment and management of COPD (7).

However, it has been shown that airflow
limitation alone does not reflect the burden
of COPD on the patient [10]. While FEV| is a
well-standardized and accepted measurement
of airflow limitation [11], it is poorly correlated
with patient-centered outcomes, such as
dyspnea, exercise tolerance and health status
impairment (8,11-13].

Respiratory symptoms are more closely related
to health-related quality of life than airflow
limitation (measured by FEV)), indicating
that health-related quality of life is impacted
more by symptoms than by changes in FEV,
(14,15]. Furthermore, while the degree of airflow
limitation is a weak predictor of mortality and
hospitalizations at a population level, a history
of previously treated exacerbations is the best
predictor at a patient level of having future
exacerbations [16]. It follows that the assessment of
COPD severity should be based on a combination
of the degree of airflow limitation (measured by
FEV)), the impact of the patient’s symptoms
and assessment of the patients risk of having a
serious event in the future (exacerbations/death);
this approach should guide identification of the
appropriate management plan [1].

Spirometry remains central to the diagnosis
of COPD [2]. Previously, spirometry was used
to support the diagnosis of COPD, which was
primarily based on symptoms and a history of
exposure to risk factors [17]. The GOLD 2013
strategy recommends that spirometry is a
requirement for the confirmation of a diagnosis
of COPD [2]. Patients with suspected COPD
on the basis of symptoms, clinical and family
history, and physical examination should have

airflow obstruction confirmed with spirometry.
As stated previously, the spirometric criterion for
a diagnosis of COPD is a FEV /FVC ratio <0.70
when measured postbronchodilator.

GOLD 2013 strategy aims to provide a
composite, patient-centered approach to the
assessment of COPD [1]. Recognizing COPD
as being a disease of more than just airflow
limitation, the GOLD 2013 strategy offers a
new assessment system that includes a composite
evaluation of symptomatology, future risk of
events and airflow limitation.

To evaluate the symptom burden, GOLD
2013 recommends using the modified Medical
Research Council dyspnea scale [18,19] and the
COPD assessment test [13]. In contrast to the
modified medical research council scale, which
measures perceived respiratory disability, the
recently developed COPD assessment test has
a broader coverage of the impact of COPD
on the patients daily life and covers cough,
phlegm, chest tightness, breathlessness going
up hills/stairs, activity limitation at home,
confidence leaving home, sleep and energy. The
Clinical COPD Questionnaire, which measures
the clinical control of patients with COPD, may
also be used to assess symptoms [20-22].

The concept of staging COPD (stages I-1V)
has now been abandoned. Instead, the spirometric
classification of airflow limitation using the fixed
ratio FEV /FVC provides four ‘grades’ of airflow
limitation:

= GOLD 1 is mild (FEV, 280% predicted);

= GOLD 2 is moderate (50% < FEV, < 80%
predicted);

= GOLD 3 is severe (30% < FEV, < 50% pre-
dicted);

= GOLD 4 is very severe airflow limitation

(<30% FEV, predicted).

The rate of exacerbations varies greatly between
patients [8]. Previously treated events are the best
predictor of having frequent exacerbations (two
or more exacerbations per year) [16]. The GOLD
2013 strategy document suggests two ways to
assess the risk of exacerbations: spirometry to
determine the GOLD grade (GOLD 1 and 2 are
low risk, GOLD 3 and 4 indicate high risk) and
assessment of the number of exacerbations in the
previous year (0 or 1 indicates low risk, while 2
or more indicates high risk). If the two methods
yield different risk categories, the higher risk
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Figure 1. GOLD 2011 update: assessment of chronic obstructive pulmonary
disease combining symptoms, spirometric classification and future risk of
exacerbation.

Reproduced from [1].

should determine the category of the patient [1].

Assessment of patients in terms of the
degree of airflow limitation and the symptoms
they experience, together with their risk of
experiencing future COPD exacerbation places
them in one of the four categories:

= A (low risk, less symptoms);
= B (low risk, more symptoms);
= C (high risk, less symptoms);

= D (high risk, more symptoms) (Figure 1).

The recommended management of stable COPD
in GOLD 2013 is a reflection of the composite
assessment and is based on a strategy incorporating
symptoms (disease impact) and future risk
(especially of exacerbation) [1]. Bronchodilators
remain central to the pharmacological
management of COPD (Figure 2).

Figure 2. The pharmacological management of stable COPD: summary of the
GOLD 2013 strategy.

fAlternate choice medications can be used alone or in combination with first or
second choice options.

SABA: Short-acting 32-agonist; SAMA: Short-acting muscarinic antagonist; p.r.n.: pro
re nata (as needed); LABA: Long-acting 2-agonist; LAMA: Long-acting muscarinic
antagonist; ICS: Inhaled corticosteroid; PDE-4-inh: PDE-4 inhibitor.

Reproduced from [1].

GOLD 2013 offers a first, second and
alternate choice of initial pharmacological
management options for each group (A-D).
Short-acting bronchodilators are recommended
as the first and second choice options only
in group A, alone or in combination, in
conjunction with nonpharmacologic methods
for reducing risk factors (smoking cessation,
maintenance of physical activity and influenza
and pneumococcal vaccination). They may be
offered as alternate choices in groups B-D.

Long-acting inhaled bronchodilators are
convenient and more effective at producing
sustained symptom relief compared to short-
acting bronchodilators. Regular treatment
with one or more long-acting bronchodilators,
including long-acting B,-adrenergic agonist
(LABA) and long-acting muscarinic antagonist
(LAMA), may be offered in conjunction
with nonpharmacologic therapy (including
pulmonary rehabilitation) for patients in groups
B-D. Roflumilast, an oral PDE-4 inhibitor,
has been recommended in combination with
a LAMA as second choice in group D and as
an alternative choice in group C. Combining
bronchodilators of different pharmacologic
classes may improve efficacy and decrease the
risk of side effects as opposed to increasing the
dose of a single bronchodilator [1].

Inhaled corticosteroids (ICS) are recomm-
ended as a regular treatment option in
combination with a LABA or LAMA for patients
in group C or D - i.e., for those who have had
frequent exacerbations in the previous year
(22 exacerbations) and/or FEV, <50% predicted.

The GOLD 2013 strategy observes that as a
general principle for bronchodilators, long-acting
bronchodilators are preferable to short-acting
formulations, if symptoms are not improved
by monotherapy, combination treatment is
recommended, and inhaled bronchodilators are
preferred over oral bronchodilators. It proposes
a model for the pharmacological management of
COPD based on the individualized assessment of
airflow limitation, symptoms and exacerbation
risk (Figure 2).

Patients in group A have few symptoms and are
at a low risk of exacerbations. There is relatively
lictle evidence for the efficacy of pharmacological
treatment for patients in this category.

4 Clin. Pract. (2013) 10(4)
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Short-acting bronchodilators are recommended
as first choice, with the combination of two
short-acting bronchodilators, or the use of a
long-acting bronchodilator (either LAMA or
LABA) as second choice. The evidence for short-
acting bronchodilator combinations and long-
acting bronchodilators in this group of patients
with COPD is limited [23,24].

Patients in group B have more symptoms,
but are still at a low risk of exacerbations. Long-
acting bronchodilators (LABAs or LAMAs)
are superior to short-acting bronchodilators in
providing sustained relief from symptoms and
are recommended [23,24]. There is no evidence
to indicate the superiority of one class over
the other. In patients whose symptoms are not
controlled with LABA or LAMA monotherapy,
a second choice of a LABA plus LAMA
combination is offered [25-31]. Theophylline
and short-acting bronchodilators are alternative
choices; theophylline may be useful when
inhaled bronchodilators are not available or not
affordable.

Group C patients have few symptoms but
a high risk of exacerbations. A fixed-dose
combination of ICS/LABA or a LAMA is
offered as first choice [24,32-34]. There is limited
data comparing these treatments [35]. LABA
plus LAMA is offered as second choice. PDE-4
inhibitors may be of value in patients with COPD
who have bronchitis, and this option is therefore
included as an alternate choice [36,37]. Alternative
choices offered are short-acting bronchodilators,
theophylline and PDE-4 inhibitors (especially if
the patient has chronic bronchitis) (36].

Group D patients have more symptoms and
are at a high risk of future exacerbations. As
with group C, risk reduction is an important
consideration in this group of patients and
a ICS/LABA fixed-dose combination or a
LAMA is offered as first choice. Several options
are presented as second choice, including a
combination of ICS, LAMA and LABA [33],
the addition of PDE-4 inhibitor to the first
choice treatment (if the patient has bronchitis)
(36.37), and LABA plus LAMA or LAMA plus
ICS combinations. Alternative choices include
short-acting bronchodilators, theophylline or
carbocysteine [39].

LABAs currently approved for the treatment

Figure 3. The spirometry interpretation algorithm from the Primary Care

Respiratory Alliance of Canada.
Reproduced from [86].

of COPD include salmeterol, formoterol and
indacaterol. Formoterol and salmeterol have 12-h
durations of action and are therefore generally
inhaled twice daily in COPD. Compared with
placebo, other B,-agonists, anticholinergics and
theophylline, formoterol and salmeterol have
demonstrated significant improvements in lung
function, symptoms and health status, with a
decreased need for rescue medication use and
have also been shown to reduce the rate of
COPD exacerbations [40,41].

Indacaterol, a 24-h LABA, offers the
convenience of once-daily dosing; the efficacy
of indacaterol has also been demonstrated in
several studies. Indacaterol 150 pg and 300 pg
has been shown to provide improved lung
function, breathlessness, health status and
rescue medication use versus placebo [42-45],
and 24-h bronchodilation, improvement in
breathlessness and health status, and reduction
in rescue medication use, at least as effective as
tiotropium [46-48]. Indacaterol 150 pg provided
an improvement in lung function, health status
and rescue medication use that was statistically
superior to salmeterol 50 pg [45.49] and the 300-pg
dose demonstrated superior improvements in
lung function, symptoms and rescue medication
use versus formoterol 12 pg [43].

Olodaterol and vilanterol are LABAs currently
in development (at Bochringer Ingelheim and
GlaxoSmithKline, respectively) for the treatment
of COPD.

The first LAMA approved for COPD manage-
ment was once-daily tiotropium. Tiotropium
18 pg is established as a well-tolerated and
effective therapy for COPD, and has been shown
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to improve lung function, exercise tolerance
and health status, and reduce dyspnea and
exacerbations versus placebo [32,50-52].

Other LAMAS recently approved in several
regions are glycopyrronium (NVA237; the EU,
Japan and Canada, among others) and aclidinium
(the EU and the USA, among others). Once-daily
glycopyrronium has demonstrated significant
improvements in lung function, dyspnea,
health status and exacerbations and exercise
tolerance, and reduction in rescue medication
use versus placebo [s53-55], with efficacy similar
to that of tiotropium [s5]. Twice-daily aclidinium
has been shown to improve lung function,
dyspnea, health status, rescue medication use,
and exercise endurance compared with placebo
(56.57]. LAMAs in various stages of development
include umeclidinium and glycopyrrolate (being
developed by GlaxoSmithKline and Pearl
Therapeutics, respectively.

Combining bronchodilators of different
classes is a preferred approach in patients with
COPD symptoms not sufficiently controlled
by monotherapy. Since LABAs and LAMAs
target different but complementary pathways
(sympathomimetic and anticholinergic, respect-
ively), combining agents from the two classes
may help to maximize bronchodilation and
address the inter- and intra-patient variability
in response to treatment [s8]. Achieving maximal
bronchodilation is important as improvements
in lung function correlate with improvements
in other COPD outcomes including dyspnea,
health status, exacerbations [59] and exercise
endurance [60].

Free combinations of LABAs and LAMAs
have demonstrated improvements in lung
function, symptoms, health status and rescue
medication use [26-31]. While the majority of the
evidence is centered around the free combination
of the LAMA tiotropium with the LABAs
formoterol, salmeterol or indacaterol, several
fixed-dose LABA/LAMA combinations to be
dosed once-daily are under development, such
as (indacaterol/glycopyrronium [QVA149],
vilanterol/umeclidinium, formoterol/
aclidinium, formoterol/glycopyrrolate and
olodaterol/tiotropium).

Recent results from Phase III studies with
indacaterol/glycopyrronium have reported
significant and sustained improvements in

lung function versus placebo, tiotropium,
salmeterol/fluticasone, and versus the mono-
components indacaterol and glycopyrronium
(ILLUMINATE and SHINE studies) over
26 weeks, with significant symptomatic
benefits [25.61]. Preliminary results from
four pivotal Phase III studies for once-daily
umeclidinium/vilanterol have also reported
superior improvements in lung function with
the combination versus the monocomponents,
and versus placebo and tiotropium [62]. The
combination of olodaterol/tiotropium is
currently in Phase III development; recent data
from a Phase II study has demonstrated that
olodaterol/tiotropium significantly improved
lung function over 24 h in patients with COPD,
compared with olodaterol alone [¢3].

Once-daily fixed-dose LABA/LAMA combi-
nations have the potential to offer maximal
bronchodilation, with the added benefit of
simplifying the treatment regimen and, hence,
may foster better adherence and improved
clinical outcomes in COPD.

Triple therapy is an emerging area of interest
in the management of COPD. Triple therapy
with a LABA, LAMA and an ICS may help
to maximize therapeutic benefit in patients
with COPD with frequent exacerbations [64].
Although there is limited evidence for this
approach, studies investigating triple therapy
have demonstrated therapeutic benefit with
formoterol/budesonide/tiotropium and
salmeterol/fluticasone/tiotropium versus mono-
bronchodilator therapy in patients with COPD
[38.65.66]. Coformulation of a LABA, LAMA
and ICS could be an important step towards
simplifying treatment regimens in patients
with severe disease, which could have beneficial
effects on adherence. However, long-term studies
are needed to assess the extent of the benefits that
can be achieved with triple therapy.

Theophylline, an oral nonselective PDE inhibitor,
is a weak bronchodilator and has now been
superseded by inhaled muscarinic antagonists
and f,-agonists. At higher doses, theophylline
has been shown to be an effective bronchodilator,
but has the potential for toxicity. At lower doses,
theophylline reduces COPD exacerbations,
but does not improve lung function [1]. In the
GOLD 2013 strategy document, theophylline is

Clin. Pract. (2013) 10(4)
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offered as an alternative in all four categories [1].

An oral PDE-4 inhibitor, roflumilast, was
recently approved in several regions including
Canada, the EU and the USA for maintenance
treatment of COPD associated with chronic
bronchitis and a history of frequent exacerbations
(67]. Roflumilast has been shown to reduce
moderate and severe exacerbations treated with
corticosteroids by 15-20% in patients with
severe-to-very severe COPD, bronchitis, and
a history of exacerbations [36]. When added
to long-acting bronchodilators, roflumilast
also produces an effect on lung function [3¢],
however its impact on patient-reported outcomes
is controversial [68].

Although treatment with ICS is a cornerstone of
controller therapy in asthma, they have a limited
impact in COPD, with their principle role
being the reduction in the risk of exacerbations
(69]. However, there is some evidence that the
combination of a twice-daily LABA with an
ICS improves a range of parameters, including
lung function, symptoms, risk of exacerbations
and rescue medication use [33,34.70,71]. Evidence
from small studies has indicated that LABA
combined with an extra fine formulation of
ICS may reduce airway narrowing and improve
symptoms in patients with COPD ([72.73], but
further research is needed [74].

GOLD 2013 recommends that the use of
ICS should be limited to high-risk patients with
severe or very severe airflow limitation and/or
22 exacerbations per year (GOLD group C
and D) 1]. The use of ICS is associated with
significant local and systemic side effects,
including pneumonia, diabetes, bone fractures
and nontuberculosis mycobacteriosis [75-79].
For example, ICS use was associated with a
significantly higher incidence of pneumonia
when compared to LABA use in a recent
systematic review of the literature [80], and a
meta-analysis of 16 randomized controlled trials
and seven observational studies found that long-
term exposure to ICS significantly increased
the risk of bone fracture in a dose-dependent
manner [77]. Despite guideline recommendations
and the risk of adverse effects, the use of ICS is
widespread in patients with moderate COPD
(group A and B) [81].

Although the GOLD 2013 strategy offers a
second choice of pharmacological treatment and
recommends that a second bronchodilator may
be added if the patient remains symptomatic
on monotherapy, the unanswered question
of when to step-up treatment remains. As
mentioned earlier, data from several studies
indicate that improved bronchodilation can be
achieved with the combination of long-acting
bronchodilators of different pharmacological
classes. This is supported by the Japanese and
Canadian Respiratory Society guidelines,
which recommend the use of LABA/LAMA
combinations in patients with moderate COPD
with persistent symptoms (82.83].

COPD is vastly under- and mis-diagnosed
5.84]. Both asthma and COPD are obstructive
respiratory disorders characterized by airflow
limitation and inflammation. However, the
pathogenesis, treatment models, progression
and outcomes of both diseases are distinct
8s]. Diagnostic spirometry, when offered to all
patients with respiratory symptoms and risk
factors in whom the diagnosis of COPD cannot
be excluded, will help in the early diagnosis of
COPD and can assist in the differentiation from
asthma.

Although COPD is considered to be a disease
characterized by largely irreversible airflow
limitation, some patients exhibit significant
improvement in FEV | (despite a FEV /FVC ratio
<0.70), which is comparable in magnitude to the
improvement seen in some patients with asthma
(32). This improvement in FEV| reversibility
between COPD and asthma is a drawback in
using the method to differentiate between the
conditions. A new spirometry interpretation
algorithm currently promoted in primary care
in Canada aims to address this issue [86]. The
new algorithm focuses on the FEV /FVC ratio
before and after bronchodilator challenge as a
means of identifying acute or persistent airflow
obstruction (Figure 3). This approach, when
used in conjunction with historical and physical
examination data helps to exclude a diagnosis of
COPD if the FEV,/FVC ratio returns to normal
after bronchodilator challenge. The distinction
between asthma and COPD is crucial since first-
line maintenance therapy for COPD (LABA)
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is contraindicated as monotherapy in asthma
management.

Furthermore, in the early stages of the disease,
symptoms may occur primarily upon exertion.
During increased activity, the lungs fail to empty
adequately, giving rise to dynamic hyperinflation
and an increased sensation of dyspnea, which
ultimately contributes to exercise intolerance.
Interventions aimed at an early stage in the disease
may help to improve the capacity for physical
activity, and thus slow down the rate of symptom
progression [87]. Significant decreases in activity
are seen even in patients with mild COPD [ss],
and can potentially impact their productivity and
quality of life. Subgroup, post-hoc evidence from
the TORCH and UPLIFT studies indicates that
patients in group A may benefit from long-acting
bronchodilator therapy, LABAs or LAMAs, upon
diagnosis [32.8990]. The initiation of maintenance
treatment with long-acting bronchodilators early
in the course of the disease has been shown to
result in greater improvements in lung function,
exacerbations, quality of life and mortality,
compared with control [83].

The GOLD 2013 strategy is a comprehensive
document that aims to drive international
guidelines for the management of COPD. It
recognizes that the assessment and management
of COPD must follow a multidimensional
approach, taking into account the current disease
state and future risk. Bronchodilators are the
mainstay of pharmacological treatment of COPD
(1]. Treatment with long-acting bronchodilators
(LABAs/LAMAEG) given once daily is efficacious
and convenient, provides the benefit of sustained
bronchodilation and has the potential to impact
adherence to therapy [1]. Once-daily LABA/
LAMA fixed-dose combinations can provide
improvements in bronchodilation and symptoms
over and beyond what monotherapy offers, an
approach that fulfills the mandate of maximal

2 Global Initiative for Obstructive Lung

bronchodilation without exposure to additional
side effects. With the additional benefit of
reduced dosing frequency, fixed-dose LABA/
LAMA combinations may promote improved
adherence, resulting in better, overall, day-to-
day disease control.

The management of COPD continues to
evolve, as demonstrated by the many therapies
in development. What is still lacking are data
that describe how prolonged bronchodilation
with once-daily LABA/LAMA combinations
will influence the natural history of COPD
and important outcomes such as exacerbations,
hospitalizations and mortality, compared with
monotherapy and with once- or twice-daily
LABA/ICS combinations. Data comparing
combinations of once-daily LABA/LAMA/ICS
to LABA/LAMA on relevant outcomes will
also be needed to better understand how we
might individualize therapy to reflect the need
for current control and future risk reduction.
Based on the data available to date, it appears
that initiating therapies that promote maximal
bronchodilation will offer the greatest benefit
to patients, including those with early disease.
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