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ABSTRACT

Over the past 22 years, annual GOLD Reports
have documented important changes in guid-
ance and recommendations for uniformly
treating patients with chronic obstructive pul-
monary disease (COPD) with the goal of
improving outcomes in patients suffering from
this condition. The most recent GOLD Report,
released in 2023, shows continued refinement
in several areas, including more precise defini-
tions of COPD and exacerbations of COPD, a
new set of parameters to assess exacerbation
severity, an updated COPD assessment tool,
updated guidelines for initial and follow-up
treatment, new information regarding the
association between pharmacological triple
therapy and reduction in mortality, and new
discussions of inhaler device choice and adher-
ence to COPD medications. Whereas we do not
address all of the new or updated material in
GOLD’s 2023 Report, we summarize key chan-
ges in GOLD’s recommendations regarding
inhalation therapy for stable COPD and frame
these changes in the context of previous GOLD
recommendations.
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Key Summary Points

The Global Initiative for Chronic
Obstructive Lung Disease (GOLD) is
internationally recognized for the
development of evidence-based strategy
documents, most notably the annual
GOLD Reports, for COPD diagnosis,
management, and prevention

The most recent (2023) GOLD Report has
several updates relevant to COPD treatment,
including updated definitions of COPD,
recent associations of inhaled
pharmacological therapy with mortality,
expanded discussion related to inhaled drug
delivery and adherence to inhaled
medication, and updated recommendations
for initial and follow-up pharmacological
treatment

We summarize key features of these
updates in the context of previous GOLD
recommendations
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INTRODUCTION

The annual Global Initiative for Chronic
Obstructive Lung Disease (GOLD) reports for
chronic obstructive pulmonary disease (COPD)
diagnosis, management, and prevention are
developed by expert committees for healthcare
professionals on the basis of the available sci-
entific evidence. The GOLD reports are used to
implement effective management programs
based on local healthcare systems around the
world. Over the past 22 years, annual GOLD
Reports have documented important changes in
available pharmaceuticals, knowledge regarding
effective dosages and potential side effects, the
various combinations of drugs used to relieve
symptoms, and various inhaler device options
to apply these innovations to the care of
patients with COPD [1]. The most recent GOLD
Report, released in 2023 [2], shows continued
refinement in several areas, including more
precise definitions of COPD and exacerbations
of COPD, a new set of parameters to assess
exacerbation severity, an updated COPD
assessment tool, updated guidelines for initial
and follow-up treatment, updated information
regarding the association between pharmaco-
logical treatment and mortality, and new dis-
cussions of inhaler device choice and adherence
to COPD medications. Whereas we do not
address all of the new or updated material in
GOLD’s 2023 Report, we summarize key chan-
ges in GOLD’s recommendations regarding
inhalation therapy for stable COPD and frame
these changes in the context of previous GOLD
recommendations. This article is based on pre-
viously conducted studies and does not contain
any new studies with human participants or
animals performed by either of the authors.

EVOLVING DEFINITIONS OF COPD

Definition of COPD

Defining a disease, or health-related condition,
has implications regarding its prevalence, pre-
vention, and treatment, and also how it is
considered and analyzed for the purpose of
research [3, 4]. In the appropriate clinical

setting, the presence of airflow limitation (ratio
of forced expiratory volume in 1s (FEV;) to
forced vital capacity (FVC) < 0.7 after bron-
chodilator measured by spirometry) was con-
sidered to be confirmatory for COPD. Disease
etiology and its natural history often provide a
useful framework for conceptualizing and
addressing illness [5], and these are the basis for
the recent change in the COPD definition
endorsed by GOLD (2, 4]. The first GOLD Report
in 2001 defined COPD as:

A disease state characterized by airflow limi-
tation that is not fully reversible. The airflow
limitation is usually both progressive and
associated with an abnormal inflammatory
response of the lungs to noxious particles or
gases [6].

Over the next two decades of GOLD reports,
the definition of COPD evolved to include: (1)
the concept of COPD as a preventable and
treatable disease, (2) respiratory symptoms in
addition to airflow limitation as important
components of the disease, and (3) the fact that
certain host factors and comorbidities may play
a role in the development of COPD and its
impact on the health of patients:

COPD is a common, preventable and treat-
able disease that is characterized by persistent
respiratory symptoms and airflow limitation
that is due to airway and/or alveolar abnor-
malities usually caused by significant exposure
to noxious particles or gases and influenced by
host factors including abnormal lung develop-
ment. Significant comorbidities may have an
impact on morbidity and mortality [7].

Asnoted by Celli et al. [4], the latter definition
still suffers from limitations that may have a
negative influence on the research, prevention
and treatment of COPD. For example, as reflected
in the above definitions, COPD continues to be
considered mainly a consequence of cigarette
smoking. However, in many parts of the world,
particularly for women, factors, such as exposure
to biomass fuel for cooking, respiratory infec-
tions, asthma, abnormal lung development,
accelerated lung aging, and genetic risk factors,
are other causes underlying the development of
COPD. Also noted by Celli etal., the natural
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history of COPD differs according to these etio-
logical factors. Therefore, failing to recognize the
unique way each factor may influence the
development and progression of COPD results in
missed opportunities for research, prevention,
and effective treatment. Second, structural lung
abnormalities detectable by computed tomog-
raphy and other technology, as well as symptoms
such as cough and sputum, can be indicative of
COPD even in the absence of airflow limitation
(referred to as “pre-COPD”) [4], and PRISm (Pre-
served Ratio Impaired Spirometry) identifies
patients with normal FEV{/FVC ratio but abnor-
mal spirometry (FEV; or FVC < 80% of pre-
dicted). A definition of COPD that requires the
presence of airflow obstruction will fail to capture
and ultimately fail to address early-stage COPD.
Based on these considerations, and citing Celli
et al. [4], GOLD’s 2023 report expands the defi-
nition of COPD to include several causal agents
and stages:

Chronic ~ Obstructive  Pulmonary  Disease
(COPD) is a heterogeneous lung condition
characterized by chronic respiratory symptoms
(dyspnea, cough, sputum production) due to
abnormalities of the airways (bronchitis,
bronchiolitis) and/or alveoli (emphysema) that
cause persistent, often progressive, airflow
obstruction [2].

This evolving definition no longer states that
COPD is a preventable and treatable disease,
although it is stated elsewhere in the 2023
Report that “COPD is a common, preventable,
and treatable disease, but extensive under- and
mis-diagnosis leads to patients receiving no
treatment or incorrect treatment.” This defini-
tion also no longer includes the role of comor-
bidities, although it is stated elsewhere in the
report that comorbidities, including cardiovas-
cular disease, skeletal muscle dysfunction,
metabolic syndrome, osteoporosis, depression,
anxiety, and lung cancer, occur frequently in
patients with COPD, and that “these comor-
bidities should be actively sought, and treated
appropriately when present, because they
influence health status, hospitalization and
mortality independently of the severity of air-
flow obstruction due to COPD” [2].

Definition of COPD Exacerbation

As noted in GOLD’s 2023 report [2], exacerbations
are important events in the management of COPD
because they negatively impact health status, rates
of hospitalization and readmission, and disease
progression. In their 2022 Report, GOLD defined
COPD exacerbation as an acute worsening of respi-
ratory symptoms that results in additional therapy [7].
The revised definition in the 2023 Report further
specifies the symptoms, the time frame, and the
likely causes of COPD exacerbation:

An exacerbation of COPD (ECOPD) is defined
as an event characterized by increased dyspnea
and/or cough and sputum that worsens in
< 14 days which may be accompanied by
tachypnea and/or tachycardia and is often
associated with increased local and systemic
inflammation caused by infection, pollution,
or other insult to the airways [2].

The 2023 Report also emphasizes that other
acute events, particularly decompensated heart
failure, pneumonia, and pulmonary embolism,
may mimic or aggravate an ECOPD. Thus, the
worsening of dyspnea without the classic char-
acteristics of ECOPD may be due to conditions
other than ECOPD [2]. The revised definition of
ECOPD and further clarification of potential
confounding and/or contributing factors can
help guide the assessment of ECOPD severity
and aid in effective treatment.

INHALED
PHARMACOTHERAPEUTICS
FOR COPD

Association of Inhaled Pharmacological
Therapy with COPD Mortality

Several nonpharmacological interventions, such
as smoking cessation, long-term oxygen therapy,
and lung volume reduction surgery, have long
been shown to reduce mortality in patients with
COPD [8]. Until recently, however, pharmaco-
logical therapy was based solely on the control of
COPD symptoms, with no proven benefit
regarding survival. Beginning in 2020, GOLD
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Reports considered data emerging from clinical
trials showing triple combinations of a long-act-
ing beta agonist/long-acting muscarinic antago-
nist/inhaled corticosteroids (LABA/LAMA/ICY),
in comparison with LAMA, LABA/LAMA or LABA/
ICS, reduced mortality in study populations that
were enriched for increased respiratory symptoms
and a prior history of frequent and/or severe
exacerbations [9-11].

By 2021, more definitive data from clinical
trials emerged showing reductions in mortality
with triple therapy. The Informing the Pathway
of COPD Treatment (IMPACT) trial [12] and the
Efficacy and Safety of Triple Therapy in
Obstructive Lung Disease (ETHOS) [13] trial were
each 52-week phase III, randomized, double-
blind, parallel-group, multicenter trials that
included 10,355 (IMPACT) and 8509 (ETHOS)

patients with moderate to very severe COPD and
a history of exacerbations. Triple therapy versus a
LABA/LAMA combination showed relative risks
(RR) and 95% confidence intervals (CI) of 0.72
(0.53-0.99) in IMPACT and 0.51 (0.33-0.80) in
ETHOS, suggesting reductions in mortality of
28% and 49%, respectively, with reasonable sta-
tistical confidence that the observed reductions
in mortality were not due to chance. The ran-
domized protocols, the large sample sizes, and
the consistency of the trials’ findings also provide
some assurance that the observed reductions in
mortality were not due to bias. The GOLD 2023
Report highlights the latter results in a new
table of evidence supporting a reduction in
mortality with pharmacotherapy and nonphar-
macotherapy in patients with COPD [2], which is
reproduced here (with permission):

Evidence Supporting a Reduction in Mortality with Pharmacotherapy

and Non-pharmacotherapy in COPD Patients

Therapy RCT* Treatment effect on mortality

Pharmacotherapy

LABA+LAMA+ICS? Yes | Single inhaler triple therapy compared to dual

LABD therapy relative risk reduction:
IMPACT: HR 0.72 (95% Cl: 0.53, 0.99)*
ETHOS: HR 0.51 (95% Cl: 0.33, 0.80)™

Non-pharmacological Therapy

Smoking Yes | HR for usual care group compared to
cessation? intervention group (smoking cessation)
HR 1.18 (95% Cl: 1.02, 1.37)

Table 3.6

Patient characteristics

Symptomatic people with a
history of frequent and/or
severe exacerbations

Asymptomatic or mildly
symptomatic

Pulmonary Yes | Old trials: RR 0.28 (95% CI 0.10, 0.84)*
rehabilitation® New trials: RR 0.68 (95% Cl 0.28, 1.67)*

Hospitalized for exacerbations
of COPD (during or < 4 weeks
after discharge)

Long-term oxygen Yes | NOTT: 2 19 hours of continuous oxygen vs < 13

PaO, <55 mmHg or < 60
mmHg with cor pulmonale or
secondary polycythemia

therapy* hours: 50% reduction*

MRC: 2 15 hours vs no oxygen: 50% reduction®®
Noninvasive Yes | 12% in NPPV (high IPAP level) and 33% in
positive pressure control
ventilation® HR 0.24 (95% Cl 0.11, 0.49)*

Stable COPD with marked
hypercapnia

Lung volume Yes | 0.07 deaths/person-year (LVRS) vs 0.15 deaths/
person-year (UC) RR for death 0.47 (p = 0.005)°

reduction surgery®

Upper lobe emphysema and
low exercise capacity

»RCT with pre-specified analysis of the mortality outcome {primary or secondary outcome); “Inconclusive results likely due to differences in

pulmonary rehabilitation across a wide range of participants and settings.

1. a) IMPACT trial {Lipson ct al. 2020) and b) ETHOS trials (Martinez et al. 2021); 2.Lung Health Study (Anthonisen et al. 2005); 3. a) Puhan et al.
(2011) and b) Puhan et al. 2016; 4. 3a) NOTT (NOTT, 1980) and b) MRC {MRC, 1981); 5. Kohlein trial {(Kohlein et al. 2014); 6. NETT trial (Fishman et

al. 2003)

ICS: inhaled corticosteroid; IPAP: inspiratory positive airway pressure; LABA: long-acting beta:-agenist; LABD: long-acting bronchedilator; LAMA:

long-acting anti-muscarinic; LTOT: long-term oxygen therapy; NPPV: noni ive positive press

surgery; UC: usual treatment control group.

LVRS: lung volume reduction
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In 2021, a meta-analysis of data from 21,909
patients in the ETHOS, KRONOS, IMPACT, and
TRILOGY studies compared triple LABA/LAMA/
ICS versus either dual LABA/LAMA or LABA/ICS
therapies administered at fixed-dose combina-
tion via the same inhaler device, the latter to
avoid bias resulting from different inhaler
devices being used in comparator arms [14].
That analysis showed patients on triple therapy
had a statistically nonsignificant 29% reduction
in mortality (RR 0.71, 95% CI 0.49-1.08) com-
pared with those on LABA/LAMA, but had
similar risk as those on LABA/ICS. Taking non-
fatal endpoints into account, patients on triple
therapy had better overall outcomes compared
with those on LABA/LAMA or LABA/ICS, a
result that was observed in patients with either
low or high blood eosinophil (EOS) counts.

Issues Related to Inhaled Drug Delivery
in Patients with COPD

GOLD’s 2017 Report first introduced the
perennial section “Issues related to inhaled
delivery,” which lists basic types of inhalation
devices, provides guidance regarding the choice
of inhaler device, and discusses the potential for
their suboptimal use, which is considerable [15].
Key points made in this section include the fact
that errors in device use are common and are
mainly related to inspiratory flow (such as peak
inspiratory flow rate), inhalation duration,
coordination, dose preparation, exhalation
maneuver prior to inhalation, and a breath-
hold following inhalation. The 2017 and sub-
sequent reports emphasize that the choice of
inhalation device should involve a decision-
making process based on the patient’s abilities,
goals, and preferences; that inhaler device use
training and education should be ongoing; and
that clinicians should routinely check that
patients continue to use their chosen device
correctly. The reports also note the fact that
patients may have physical and/or cognitive
limitations that will reduce or preclude the
effectiveness of education and training (we
discuss this issue further in the next section).
The 2023 GOLD Report presents several
updates to this section, including a greater

emphasis on what is required from patients for
each inhalation device and what clinicians can
do to ensure proper device use [2]. The trend
over recent GOLD reports of increasing atten-
tion to inhaler device choice is evident in the
2023 Report, which states that strength and
dexterity are needed to actuate pressurized
metered-dose inhalers (pMDIs), load dry pow-
der inhalers (DPIs), and prime breath-actuated
inhalers (BAIs). Tremor may result in shaking
the device and loss of the dose. Whereas previ-
ous GOLD reports cite age as a risk factor for
suboptimal inhaler use, the 2023 Report sug-
gests that this association is confounded by
cognitive impairment or reduced manual dex-
terity [2]. Overall, per the report, patients and
clinicians should consider:

e device size and portability

e the number of steps required to prepare the
device for use

e the force needed to load or actuate the
device

e the inhalation maneuver required to use the
device effectively

e the time it takes the device to deliver drug(s)

e the patient’s inspiratory flow, flow accelera-
tion, and inhaled volume

e the time and effort required for cleaning and
maintenance of a device

e the potential benefits of “smart” inhalers
with sensors that can identify problems in
real time and provide objective data on
adherence and technique

Comorbidities, such as arthritis, osteoporosis,
Parkinson’s disease, cognitive, memory or learn-
ing disabilities, neuromuscular weakness, heart
disease, and extreme obesity, may limit the
patient’s ability to effectively use any handheld
inhalation device, particularly if their comor-
bidities are in advanced stages (discussed further
in the next section). One may also consider
whether a caregiver is involved and, if so, to what
extent the caregiver is trained and available to
help the patients with inhaler device use. Because
there is no universal algorithm for weighting the
many factors that can influence inhaler device
choice, GOLD emphasizes here again that the
decision should be made jointly by the patient
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and prescriber, with consideration of both objec-
tive and subjective input.

GOLD'’s 2023 report re-emphasizes several of
these key messages in the section “Ability to use
delivery systems correctly” and in a table found
in the section “Choice of inhaler device.” This
table first appears in the GOLD 2023 Report,
and is reproduced here (with permission):

stated that nebulizers were not recommended
for patients with stable COPD, but remained
cautious regarding their use. Since the 2017
GOLD report, caveats regarding nebulizer use
are no longer presented. Nonetheless, the 2023
GOLD Report still states that “there is no evi-
dence for the superiority of nebulized therapy
over hand-held devices in patients who are able

Basic Principles for Appropriate Inhalation Device Choice

Table 4.5

Availability of the drug in the device

Patients’ beliefs, satisfaction with current and previous devices and preferences need to be

assessed and considered

The number of different device types should be minimized for each patient. Ideally, only one

device type should be used

Device type should not be switched in the absence of clinical justification nor without proper

information, education and medical follow-up

Shared decision making is the most appropriate strategy for inhalation device choice

Patient’s cognition, dexterity and strength must be taken into account

= Patient’s ability to perform the correct specific inhalation manoeuvre for the device must be

assessed:

Dry powder inhalers are appropriate only if the patient can make a forceful and deep inhalation.
Check visually that the patient can inhale forcefully through the device - if there is doubt assess

objectively or chose alternative device

Metered-dose inhalers and, to a lesser extent, soft mist inhalers require coordination between
device triggering and inhalation and patients need to be able to perform a slow and deep
inhalation. Check visually that the patient can inhale slowly and deeply from the device - if there
is doubt consider adding a spacer/ VHC or chose alternative device

For patients unable to use an MDI (with or without spacer/VHC), SMI or DPI a nebulizer should

be considered

Other factors to consider include size, portability, cost

Smart inhalers may be useful if there are issues with adherence/persistence or inhalation

technique (for devices that can check it)

Physicians should prescribe only devices they (and the other members of the caring team) know

how to use

Hand-Held Inhalers versus Nebulizers

Most patients with stable COPD are prescribed
maintenance therapy via inhaler, due to the
perceived convenience of inhalers compared
with nebulizers. As we have discussed in detail
elsewhere [1, 16], until recently, nebulizers were
not generally recommended for maintenance
therapy for COPD. For example, until 2010,
GOLD Reports stated that “Nebulizers are not
recommended for regular treatment because
they are more expensive and require appropri-
ate maintenance.” In 2010, GOLD no longer

to use these devices properly.” [2]. GOLD notes,
however, that patients included in clinical trials
are exceptionally trained and monitored for
correct inhaler use and, therefore, may not be
reflective of routine clinical practice.

The latter is an important caveat, given that
inhalers and nebulizers have been widely con-
sidered to be equally effective when patients
were trained to use their inhalers appropriately.
However, poor inhaler technique compromises
symptom relief in up to 94% of patients with
COPD [17], and even extensive training may
not mitigate patients’ misuse of inhalers. In a
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survey conducted by Hanania and colleagues
[18], 79% of patients with COPD reported at
least one physical or cognitive impairment that
could limit their ability to correctly manipulate
an inhaler device, including arthritis, poor
eyesight, poor hearing, memory problems, tre-
mor, difficulty with fine motor activities,
depression, or anxiety, and more than half of
the respondents had multiple limitations.
Therefore, even assuming inhaler-nebulizer
equivalence with perfect use, most patients
with COPD may not achieve optimal benefits
from inhalers due to comorbid physical and
cognitive limitations that cannot be improved
by device training alone. This may explain why
recent investigations, especially those that
include patient perceptions as an outcome
measure, suggest nebulizers may provide more
satisfactory symptom relief for many patients
[16].

Although many patients in need of mainte-
nance therapy for chronic lung disease can use
pMDIs (with or without a spacer) or DPIs, cer-
tain patients will most likely benefit from drug
administration by nebulizer [19, 20]. These
include:

e Patients with cognitive impairment, e.g.,
Alzheimer’s or other forms of dementia,
intellectual disability, or altered conscious-
ness, that precludes effective use of hand-
held inhalers;

e Patients with impaired manual dexterity due
to arthritis, Parkinsonism, or stroke;

e Patients who have severe pain or muscle
weakness due to neuromuscular disease;

e Patients who are unable to use pMDIs or
DPIs in an optimal manner despite adequate
instruction and training, such as those
patients who are generally debilitated after
hospitalization or by chronic illness and are
unable to coordinate their breathing with a
pMDI, or they cannot generate adequate
inspiratory flow for effective aerosol delivery
from a DPI;

e DPatients with inadequate symptom relief
with appropriate use of pMDIs/DPIs;

e Patients who do not comply with the use of
pMDIs and DPIs or who prefer nebulizers;

e DPatients who need respiratory medications
that are not available in pMDI or DPI
formulations; in the United States, for exam-
ple, some inhaled bronchodilators, antibi-
otics, mucolytics, and prostaglandins are not
available in hand-held inhalers;

e DPatients who are unable to afford therapy
with pMDIs or DPIs.

Nebulizers are not free of potential problems
with their use. For example, basic nebulizer
inhalation technique, such as sitting in an
upright position during therapy, may not be
practiced by all patients [21]. Other potential
disadvantages of nebulizers are their relatively
poor efficiency, high residual volume of
0.5-1.5 mlL, and a significant amount of aerosol
wasted during exhalation with continuous
operation. Limited access to accessories, the use
of damaged parts, and patients engaging in self-
repairs are other problems associated with neb-
ulizer use [21]. Another limitation of nebulizers,
which has now been resolved, was the lack of
availability of LAMAs in solution. The approval
of glycopyrrolate (Lonhala, Sunovion) in 2018
and revefenacin (Yupelri, Mylan/Theravance) in
2019 has overcome this limitation.

Adherence to Inhaled COPD Medications

The 2023 GOLD Report introduced a new sec-
tion regarding adherence to COPD medications,
noting that adherence to inhaled COPD medi-
cations is generally low (< 50%), despite its
clear importance for symptom and exacerbation
control, reducing healthcare use and costs, and
improved survival and quality of life [2].

A variety of factors may contribute to poor
adherence (Table 1) [22, 23], and patients with
COPD experience as high as 50-80% non-ad-
herence with prescribed inhaled therapy
[22, 24]. Measures of adherence such as patient
self-reports or canister weighing tend to over-
estimate adherence, thereby potentially mask-
ing a cause of poor treatment outcome [25, 26].
Relatively new to the market, “smart inhalers”
collect real-time and objective data on inhaler
use that reliably assess non-adherence [27], but
several issues must be resolved (e.g., issues with
cybersecurity and  privacy, inconsistent
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insurance reimbursement for remote monitor-
ing using digital inhalers, and difficulty for
some patients with the technology and use of
digital platforms) before their use can be
implemented in routine clinical practice [28].
Interventions to improve adherence with
inhaled therapy can have a positive impact on
the clinical outcomes of patients with COPD.
Achieving good (> 80%) adherence has been
associated with less frequent exacerbations,
hospitalization, and emergency room (ER) vis-
its, improvements in lung function and quality
of life, and lowered economic and societal bur-
dens from COPD [24, 29, 30]. However, as
GOLD’s 2023 Report notes, further research on
medication adherence in COPD is needed to

Research Council (mMRC) questionnaire and
COPD assessment test (CAT): Group A (mMRC
0-1 or CAT < 10; lower number of exacerba-
tions), Group B (mMRC > 2 or CAT > 10; lower
number of exacerbations), Group C (mMRC 0-1
or CAT < 10; higher number of exacerbations),
and Group D (mMRC > 2 or CAT > 10; higher
number of exacerbations). In practice, few
patients fall into Group C; if a patient’s exac-
erbation risk is relatively high, the mMRC and/
or CAT are typically elevated. GOLD’s 2023
Report refines the ABCD model by combining
Groups C and D into a new Group E. GOLD’s
figure representing this new model of initial
pharmacological treatment is reproduced here
(with permission):

Initial Pharmacological Treatment
Figure 4.2

2 2 moderate GROUIEE
exacerbations or LABA + LAMIA*
> 1 leading to
hospitalization consider LABA+LAMA+ICS* if blood eos = 300
-
GROUP A GROUP B

0 or 1 moderate
exacerbations

(not leading to
hospital admission)

>

A bronchodilator

LABA + LAMA*

mMRC 0-1, CAT < 10 J

mMRC = 2, CAT = 10 J

*single inhaler therapy may be more convenient and effective than multiple inhalers
Exacerbations refers to the number of exacerbations per year

CAT - COPD assessment test; eos — eosinophils; ICS — inhaled corticosteroid; LABA — long-acting beta agonist;
LAMA - long-acting muscarinic antagonist; mMRC — modified Medical Research Council

gain insight into the effectiveness of different
self-management education and health behav-
ior change strategies [2].

Initiation of Treatment

In 2017, the GOLD Reports began to address
recommendations for initial treatment within
specific GOLD Groups based on their level of
dyspnea assessed by the modified Medical

As per the figure, initial treatment for patients
in Group A is a short- or long-term bronchodila-
tor, whereas patients in Group B should receive a
LABA/LAMA combination, preferably via single
inhaler therapy. The current report also recom-
mends that patients in Group E initially use a
LABA/LAMA combination, with triple therapy a
consideration if EOS > 300/ul. These recom-
mendations differ from those of GOLD’s previ-
ous (2022) Report [7], which only recommended
asingle long-acting bronchodilator for Groups B,
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C, and D, more specifically a LAMA for Groups C
and D. The 2022 report did not recommend a
LABA/LAMA combination unless symptoms
were severe (e.g., CAT > 20), with consideration
of a LABA/ICS combination for Group D if eosi-
nophil levels are > 300/uL; in 2022, triple ther-
apy was not mentioned as an option for initial
treatment in any group. As of 2023, single ther-
apy is only recommended for patients in Group
A. Another change in 2023 is the discontinued
recommendation of a LABA/ICS combination,
which was previously an option for patients in
Group D with EOS > 300/uL. Thus, the 2023
GOLD Report presents an updated model for
initial pharmacological treatment (Table 2).

Follow-Up Pharmacological Treatment

As with initial treatment, recommendations
regarding follow-up treatment are based on

symptoms of dyspnea and exacerbations, but do
not depend on the patient’s GOLD group at
initial diagnosis. Central to this model is an
algorithm for changing treatments (escalation
or de-escalation) when needed to improve
therapeutic outcomes. Based on GOLD’s 2023
recommendations [2], a LABA/LAMA combina-
tion may be considered to improve dyspnea
symptoms in patients using a single long-acting
drug. If symptoms persist, consider switching
inhaler devices or molecules, implementing or
escalating nonpharmacological treatment(s),
and/or investigating (and treating) other causes
of dyspnea. In the 2022 GOLD Report [7], both
LABA/ICS and triple therapy were options to
control dyspnea; neither ICS combination is
recommended to control symptoms in the 2023
Report. The GOLD 2023 figure showing recom-
mendations for follow-up pharmacological
treatment is reproduced here (with permission):

Follow-up Pharmacological Treatment

Figure 4.4

IF RESPONSE TO INITIAL TREATMIENT IS APPROPRIATE, MAINTAIN IT.

IFNOT: e Check adherence, inhaler technique and possible interfering comorbidities
= Consider the predominant treatable trait to target (dyspnea or exacerbations)
— Use exacerbalion pathway il bolh exacerbalions and dyspnea need Lo be largeled

°

Assess response, adjust and review

DYSPNEA

LABA or LAMA

LABA + LAMA*

= Consider switching inhaler device or
molecules

* Implement or escalate
non-pharmacologic treatment(s)

= Investigate (and treat) other causes
of dyspnea

z2300
LABA + LAMA* w’l
1 | .L
if bioad I

€05 < 10 i hinad
20s =100

) LABA +LAMA +ICS*

FEV1 < 50% & chronic bronchitis

Place patient in box corresponding to current treatment & follow indications

These recommendations do not depend on the ABE assessment at diagnosis

EXACERBATIONS

LABA or LAMA

1f blood

I 205 < 300

1 bloog

( !

Roflumilast Azithromycin
Preferentially in former
smokers

*Single inhaler therapy may be more convenient and effective than multiple inhalers
**Consider de-escalation of ICS if pneumonia or other considerable side-effects. In case of blood eos = 300 cells/ul
de-escalation is more likely to be associated with the development of exacerbations

Exacerbations refers to the number of exacerbations per year
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Table 1 Factors related to adherence to prescribed inhaled therapy

Factors related to poor adherence

Factors related to improved adherence

Depression and other comorbidities
Smoking

Lack of education regarding COPD and drug
therapy

Disease severity

Drug regimen complexity
Polypharmacy

Side effects
Unemployment

Low income

Recent immigration
Living alone

Poor medication availability

one place)

professionals

Better understanding of COPD and drug therapy
Greater trust in healthcare
Self-management education

Prescribing behavioral components (e.g,, reminders, keeping medicines in

Using one type of inhaler when multiple medications are prescribed
The use of combination therapy
Multi-component interventions with education

Motivational and/or behavioral components delivered by health

Individually tailored treatment plans

Table 2 A comparison of GOLD recommendations for initial pharmacological treatment

GOLD group 2022 2023

A A bronchodilator A bronchodilator
B LABA or LAMA LABA + LAMA
C LAMA -

D LAMA -

D (with severe symptoms)® LABA + LAMA -

D (with EOS > 300/pL) LABA + ICS -

E - LABA + LAMA

E (with EOS > 300/pL) -

LABA + LAMA + ICS

Groups C and D in the 2022 GOLD Report were combined into Group E in the 2023 GOLD Report

*For example, COPD Assessment Test (CAT) score > 20

To control exacerbations in patients using a
single long-acting drug, a LABA/LAMA combi-
nation may be considered if EOS < 300/uL; if
EOS > 300/uL, then escalate directly to triple
therapy. If the patient is already using LABA/
LAMA, recommended escalation is either to
triple therapy if EOS > 100/uL, or to roflumilast
or azithromycin (the latter preferentially in

former smokers) if EOS < 100/pL. Regarding de-
escalation, patients on triple therapy, or those
taking a LABA/ICS combination, who are expe-
riencing side effects, may try to stop taking ICS;
but if EOS > 300/uL, this is more likely to be
associated with further exacerbations. This fol-
low-up pharmacological treatment model dif-
fers from that presented in the previous (2022)
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GOLD Report in how EOS levels guide escala-
tion and de-escalation decisions [7]. Also, in the
2023 Report, dual therapy with LABA/ICS is no
longer shown as an option for control of exac-
erbations [2]. Thus, as of 2023, treatment
models for control of dyspnea and exacerba-
tions, respectively, do not include options for
dual therapy with a LABA/ICS combination,
with triple therapy remaining only as a next-
step escalation for patients with EOS > 300/uL
whose exacerbations are not well-controlled by
a LABA, LAMA, or LABA/LAMA combination.

CONCLUSION

The ongoing refinement of GOLD guidelines
and recommendations for treating patients with
COPD and improving outcomes is exemplified
in the significant changes and additions found
in the GOLD 2023 Report. These include more
detailed and pragmatic definitions of COPD and
COPD exacerbation, expanded information on
the consequences of pharmacological treatment
and adherence to treatment on patient out-
comes, practical guidance for improving
adherence to pharmacological therapy, and
refined models for initiating and following up
with pharmacological treatment. Also of note,
GOLD’s 2023 Report has expanded information
on what is required from patients and clinicians
to ensure proper device choice and use, crucial
topics that have received steadily increasing
attention from GOLD in recent years.
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