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ABSTRACT

Twenty years after its start, the Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) continues to evolve and remains a source of progress and controversy in the area 
of chronic obstructive pulmonary disease (COPD) management. Major changes in the 
definition have occurred, influenced by progress in our understanding of the natural his-
tory of COPD. Similarly, while few new beneficial pharmacological classes have been 
developed, the way available medications should be used has significantly evolved. The 
burden of comorbidities is now well recognised, COPD being most often part of a multi-
morbid chronic condition. The role of non-pharmacological approaches has increased with 
a growing interest in complex interventions such as “integrated care” or “disease man-
agement”. Instrumental support/interventions have also been an area of progress with 
new encouraging data on long-term non-invasive ventilation or endoscopic interventions. 
Altogether, COPD research is increasingly dynamic, and will most certainly solve future 
current debates and uncertainties. (BRN Rev. 2019;5(2):104-119)
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INTRODUCTION 

The Global Initiative for chronic Obstructive 
Lung Disease (GOLD) was born in 1997, slight-
ly more than 20 years ago, and produced its 
first report in 20011. A short historical per-
spective was published in 2017 as an editorial 
in the European Respiratory Journal by Rodri-
guez-Roisin and colleagues on behalf of all cur-
rent and past members of GOLD Committees2. 
Initially, GOLD emerged as a reaction against 
the nihilistic approach that prevailed at that 
time regarding chronic obstructive pulmo-
nary disease (COPD), which was considered 
as incurable, self- inflicted and even untreat-
able, and GOLD provided a stimulus for a 
fresh, invigorated and proactive approach to 
reverse the nihilistic attitude regarding care of 
the COPD patient. This reaction was made pos-
sible by progress in the medical communities 
through newly discovered knowledge of the 
disease, and by demonstration of the efficacy 
of several pharmacological and non-pharmaco-
logical interventions on symptomatic outcomes.

The GOLD Strategy was built as an interna-
tional expert panel under the auspices of the 
World Health Organization (WHO) and the US 
National Institute of Health (NIH) with the 
aim of improving the prevention and manage-
ment of COPD globally. The panel met during 
several workshops to finally produce the first 
proposed management strategy, based on ex-
isting guidelines and, when controversy was 
apparent, a regular periodic re-appraisal of 
newly available literature by the panel1-3. When 
the level of evidence was insufficient to sup-
port a statement, it was labelled “expert opin-
ion”. As such, the GOLD report (which at that 
time was endorsed by the American Thoracic 
Society [ATS]) was evidence-based from its 

very beginning, although not using the type 
of methodology that is now required for guide-
lines (e.g., the GRADE approach)4. Although 
GOLD subsequently became independent from 
WHO, NIH and ATS, the methods applied re-
mained roughly the same. Therefore, it should 
now be considered as a strategy rather than 
a guidelines document, strictly speaking. The 
document is revised every year, and major 
changes have occurred every five years (i.e. 
in 2006, 2011 and 2017)5-7, some leading to 
large debates, especially following changes in 
the classification8. The recent GOLD 2019 up-
date, although not complying with the timing 
of a major revision, contains major conceptu-
al modifications regarding the pharmacolog-
ical management9.

During the last 20 years or so, a significant 
number of studies have focused on COPD 
clinical care. The main task of the GOLD Sci-
ence Committee has been to propose the best 
management strategies based on this litera-
ture; each potentially relevant paper identified 
through a systematic literature search that is 
appraised by two panel members, to deter-
mine whether and how if should lead to a 
change in the document. When the two ex-
perts disagree, the paper is discussed by the 
entire panel during a workshop (satellite to 
the European Respiratory Society [ERS] and 
ATS annual congresses), to reach an agreement. 
Importantly, the GOLD document intends to 
be global, i.e. applicable in virtually all areas 
of the world. This means that the GOLD prop-
ositions need to be adaptable to very different 
healthcare systems and contexts of care, which 
represents an important challenge. 

What are the topics for which major changes 
have occurred since the first release of a 
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GOLD report? Not surprisingly, no area is ex-
empt from significant evolutions (i.e. revisions 
within the same conceptual framework), and 
many have been subject to revolutions (i.e. con-
ceptual changes). In this review we will follow 
the contents of the last GOLD report, sequen-
tially focusing on the definition of COPD, the 
classification of the disease and the role of spi-
rometry, assessment of and care for comorbid-
ities, pharmacological and non-pharmacological 
strategies, and asthma-COPD overlap (ACO). 
Within these sections we will more briefly 
touch on the detection strategy and the devel-
opment and natural history of the disease. 
Due to space constraints and the long dura-
tion of the GOLD history, we had to make 
some choices regarding the topics covered. 
These choices were partly arbitrary, but also 
guided by the remaining controversies that 
we hope will be clarified in the next few years.

DEFINITION AND DIAGNOSIS

At first glance, the definition of COPD may 
be considered of less importance than other 
priorities of the GOLD committees, focus, but 
it represents a rather accurate translation of 
the evolution of some/most of the concepts 
surrounding the disease. All the changes 
mentioned below were the result of some-
times intense debates, and most are still areas 
of controversy.

In 2001, GOLD defined COPD as “a disease 
state characterised by airflow limitation that 
is not fully reversible. The airflow limita-
tion is usually both progressive and associat-
ed with an abnormal inflammatory response 
of the lungs to noxious particles or gases”1. 
Since then, several elements have been added 

or deleted from this definition: in 2006, the 
major notion of “preventable and treatable” 
disease was added to underline the need for 
action from healthcare providers and decid-
ers5. The inflammatory character of the dis-
ease was removed in 20177 to prevent the use 
of inhaled corticosteroids (ICS) from being 
routinely prescribed to patients with COPD 
(as found in multiple practice surveys), since 
many studies suggest that these agents are 
more useful to prevent some subtypes of ex-
acerbations (those treated with oral corticoste-
roids), with clearer benefit in some subpopu-
lations of patients (e.g., those with higher 
blood eosinophil counts)10,11: even if some de-
gree of inflammation can be observed in most 
patients, it is often poorly sensitive to cortico-
steroids12, due to the type of effector inflam-
matory cells involved (i.e. neutrophils) and to 
some molecular mechanisms13. Other aims of 
this change were to simplify the definition 
and to align it to how the diagnosis is made.

The bronchial and parenchymal components 
of airflow obstruction are specifically high-
lighted in the definition since 2017, although 
they were mentioned in all previous GOLD 
documents1,5-7. At the same time, respiratory 
symptoms have been added to the definition 
to prevent physicians from considering that a 
patient with completely asymptomatic per-
sistent airflow limitation requires COPD ther-
apy. This represents a major difference with 
the initial GOLD document, which acknowl-
edged that patients with COPD could be as-
ymptomatic but could still require some main-
tenance therapy1. Symptoms are also of high 
importance as triggers of spirometry-based 
case-finding strategies (Fig. 1)14, although there 
is some debate regarding the most effective 
policy15. The typical COPD patient has long 
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been viewed as an elderly man with a history 
of heavy smoking, chronic dyspnoea and met-
abolic and/or cardiovascular comorbidities. 
However, a significant proportion of patients 
are middle-aged and/or women and/or have 
no complaints. Moreover, even if they repre-
sent only a minority of patients, non-smokers 
(20% of COPD patients) and non-comorbid 
patients (about 30% of COPD populations) are 
not infrequent. Therefore, considering a diag-
nosis of COPD should not be restricted to 
subjects exhibiting all the typical features 
mentioned above.

The high prevalence of COPD worldwide is 
emphasised since 2011 using the term “com-
mon” to qualify the disease. Finally, its “usu-
ally progressive” nature has been deleted in 
2017 following the publication of long-term 
cohort studies showing that the disease sever-
ity can remain perfectly stable during many 

years in a significant proportion of patients7. 
In addition, lung function trajectories leading 
to COPD are variable, accelerated lung func-
tion decline being dominant in some patients 
while, in others, poor lung development re-
lating to childhood risk factors are involved16. 

Importantly, the only component of the defi-
nition to remain constant from the beginning 
of GOLD history is chronic persistent (= not 
fully reversible) airflow limitation. This is the 
source of some complexity regarding COPD 
management at a global level since it means 
that COPD cannot be diagnosed without per-
forming spirometry. The unsolved area of 
debate here is the way to diagnose airflow 
limitation using the forced expiratory volume 
in one second (FEV1)/forced vital capacity 
(FVC) ratio, with a unique 0.7 threshold (eas-
ier to operationalise) or using the lower limit 
of normal (more physiologically correct)17,18.

Figure 1. Pathways for the diagnosis of chronic obstructive pulmonary disease (reproduced with permission from reference9).
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At the end, are we sure that the current defi-
nition is the right one? Certainly not: it could 
also be that, in some subjects, symptoms in the 
absence of airflow obstruction indicate early 
COPD. However, this remains to be formally 
confirmed. There is even some controversy re-
garding the very existence of COPD: some top-
level experts have suggested that, as advocated 
by the Dutch hypothesis in the early 1960’s19, 
asthma and COPD should be considered as a 
continuum of the same condition20, with vari-
ations arising from the types of gene-environ-
ment interactions that participated to the de-
velopment of the condition, leading to identify 
endotypes (pathophysiological profiles identi-
fied through biomarkers), phenotypes (clinical 
profiles with specific outcomes)21 and treatable 
traits (individual clinical or biological charac-
teristics that represent targets for individual 
treatments and can be associated differently 
within individuals)22. This forms the basis of 
more precise individualisation of treatment 
approaches, corresponding to precision or per-
sonalised medicine, respectively synonymous 
to or part of Personalised, Preventive, Predic-
tive and Participative (4P)23.

Another point of discussion is the definition 
of exacerbations: the GOLD document pro-
poses to define these events as “an increase 
in symptoms requiring additional therapy”, 
not mentioning any specific mechanism or 
aetiology. The document also mentions that 
COPD exacerbations must be differentiated 
from other causes of increased respiratory 
symptoms including cardio-vascular events. 
The clinical situation is often more complex 
due to intricated components participating in 
the increase in symptoms, the challenge being 
to determine what is the dominant one. We 
added this point of discussion.

DISEASE CATEGORISATION  
AND RELATED ASSESSMENT 
SCHEMES

Purposes of disease categorisation are to es-
tablish the prognosis, guide treatment choic-
es, and harmonise communication between 
healthcare professionals, and with healthcare 
professionals and patients. Defining categori-
sation schemes that satisfy all these require-
ments is highly challenging. As the definition, 
disease categorisation largely reflects concep-
tual approaches to disease assessment and 
therapeutic strategies.

The first GOLD classification of COPD was 
based only on the level of airflow limitation, 
and the need for long-term oxygen therapy 
(LTOT), i.e. the presence of respiratory failure 
based on resting partial pressure of oxygen 
(Pa02) and of clinical signs of right failure 
(Table 1)1. Relying only on FEV1 and arterial 
blood gases had several advantages: it was 
simple and based on well-defined prognostic 
factors and highly robust (i.e. reproducible) 
variables. Even at that time, however, it was 
not sufficient to guide treatment choices since 
other patients’ characteristics had to be taken 
into account to make treatment choices, name-
ly dyspnoea and exacerbations. Thus, the cri-
teria driving therapeutic strategies at that time 
were very similar to those used now.

The labels of spirometric categories were 
changed in 2006 (Fig. 2) to qualify patients 
with FEV1 between 30% and 50% predicted 
as severe rather than moderate, and those 
with FEV1 below 30% as very severe rather 
than severe5. This new labelling was closer 
to the clinical impact usually perceived at 
the considered ranges of FEV1 impairment. 
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Simultaneously, the GOLD 0 stage (chronic 
bronchitis without airflow limitation, i.e. “at 
risk of COPD”) disappeared, since the prog-
nostic value and natural history of this “pro-
file” was uncertain, especially regarding the 
risk of transition to “real” COPD (i.e. with 
chronic airflow limitation).

At the end of the 2000’s, the large Evaluation 
of COPD Longitudinally to Identify Predic-
tive Surrogate Endpoints (ECLIPSE) cohort 
study allowed a thorough analysis of the re-
lations between FEV1 and clinical features, 
outlining that FEV1 cannot exhaustively re-
flect all of the important clinical components 
of the disease24,25. The GOLD group thus de-
cided to propose a more individualised cate-
gorisation scheme based on both symptoms 
and exacerbation risk, together with FEV1 

(Fig. 3). This scheme aimed at following more 
closely the main attainable goals of COPD 
care identified since the initiation of GOLD, 
i.e. symptoms relief and improvement of ex-
ercise tolerance and health status, and risk 
(mainly, of exacerbations) prevention6.

Dyspnoea predominated as the major target 
for symptom relief since it is generally more 
disabling than chronic cough with or without 
sputum production, and since there is no 
treatment specifically targeting cough/spu-
tum production26. Interestingly, the “dyspnoea 
– exercise tolerance – quality of life” sequence 
found in the “symptoms” group of GOLD-de-
fined treatment goals somehow follows the 
“impairment – disability/impaired function-
ing/activity limitation – participation restric-
tion/handicap” sequence described by the 

Table 1. GOLD 2001 classification and therapeutic strategy1

Label Characteristics Recommended treatment

All –– Risk avoidance
–– Influenza vaccination

0: At risk –– Chronic symptoms
–– Risk factors
–– Normal spirometry

I: Mild COPD –– FEV1/FVC < 0.7
–– FEV1 ≥ 80%
–– With or without symptoms

–– Short-acting BDs when needed

II: Moderate COPD –– IIA: FEV1/FVC < 0.7
–– FEV1 50%-80%
–– With or without symptoms

–– Regular BDs
–– Rehabilitation

–– ICS if symptoms or lung function 
response

–– IIB: FEV1/FVC < 0.7
–– FEV1 30%-50%
–– With or without symptoms

–– Regular BDs
–– Rehabilitation

–– ICS if symptoms or lung function 
response or repeated exacerbation

III: Severe COPD –– FEV1/FVC < 0.7
–– FEV1 < 30% or respiratory or right 
heart failure

–– Regular BDs
–– ICS if symptoms or lung function 
response or repeated exacerbation
–– Treatment of complications
–– Rehabilitation
–– LTOT if respiratory failure
–– Consider surgery

BD: bronchodilators; COPD: chronic obstructive pulmonary disease; FEV1: forced expiratory volume in one second; FVC: forced vital capacity; ICS: inhaled corticosteroids; 
LTOT: long-term oxygen therapy.
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WHO in its International Classification of 
Functioning, Disability and Health27.

The GOLD 2012 Revision aimed at empha-
sising the concept of future risk, including 
risks of exacerbations, death, disease pro-
gression6. In terms of exacerbations, several 
studies including ECLIPSE surmised that the 
past history of exacerbations is a much stron-
ger predictor of exacerbation risk than FEV1, 
which was subsequently removed from the 
(2017) GOLD categorisation scheme25. This 
led to two separate classifications, one for 
FEV1 (1-2-3-4) and one for clinical features 

(A-B-C-D) based on symptoms/health status 
and exacerbation history (Fig. 3)8. The clinical 
classification is the only one used to choose 
between pharmacological treatment options, 
which led some physicians to fear that spi-
rometry would not be used anymore for 
COPD management. But, importantly, GOLD 
emphasises the major roles of spirometry for 
case-finding, diagnosis and differential diag-
nosis, prognostic assessment, follow-up of 
disease evolution and decision of some non-
pharmacological treatment interventions. Spi-
rometry keeps a crucial role to guide phar-
macological treatment decisions, since the 

Figure 2. GOLD 2006 classification and therapeutic strategy (reproduced with permission from the GOLD 2006 report).
FEV1: forced expiratory volume in one second; FVC: forced vital capacity; GOLD: Global Initiative for Chronic Obstructive Lung Disease.
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GOLD propositions for medication choices 
are applicable only to patients with COPD, 
which implies that spirometric confirmation 
is always needed.

COMORBIDITIES

Since 2011, a full chapter is dedicated to COPD 
comorbidities, listed in Table 26 This follows 
the understanding of the major impact of 
these conditions on the burden and manage-
ment of the disease28,29. While this burden is 
not an area of controversy, the way comorbid-
ities interact with COPD is still debated. At 
some point COPD has even been considered 
as being causally linked with other conditions 
via the systemic inflammation that it induces 
through uncertain mechanisms, maybe in 

part linked to airways inflammation30. Along 
the same line but with less confidence as to 
the direction of causality, COPD has been 
viewed as one component of a systemic in-
flammatory condition31. These concepts have 
evolved towards a less monolithic association 
between the type and severity of comorbidity 
that is associated with COPD. It is now rec-
ognised that diverse and complex combina-
tions of multimorbid conditions can be found 
in patients with COPD32,33.

Most guideline recommendations do not pro-
vide clear guidance regarding whether and 
how patients with COPD should be screened 
for comorbidities, and vice-versa. The most 
logical strategy is probably to rely on the same 
risk-based strategies that are used in the gen-
eral population, i.e. to screen patients for risk 

Figure 3. GOLD 2011 and 2017 classifications (adapted with permission from reference9).
CAT: COPD Assessment Test; FEV1: forced expiratory volume in one second; FVC: forced vital capacity; GOLD: Global Initiative for Chronic 
Obstructive Lung Disease; mMRC: modified Medical Research Council.
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factors and apply diagnostic procedures based 
on these factors. In terms of treatment, all 
guidelines concur in recommending to care 
for these conditions as in the general popula-
tion9. Importantly, COPD should not be con-
sidered as a contraindication to the use of 
selective beta-blockers when there is a clear 
cardiovascular indication (ischaemic heart 
disease, heart failure)34. Some observational 
studies suggested that drugs used in cardio-
vascular conditions could improve the prog-
nosis of COPD (exacerbations occurrence, sur-
vival), even in the absence of cardiovascular 
disease or risk35,36. This has not been con-
firmed in randomised controlled trials (RCTs), 
so the uncertainty remains37.

PHARMACOLOGICAL THERAPY

The pharmacological classes available for 
COPD have not changed much over the last 
20 years: clinicians still mostly rely on in-
haled bronchodilators (beta2 agonists and 
anticholinergic agents) and corticosteroids. 
What has changed is the number of available 
molecules, their duration of action, the co-ad-
ministration of various combinations of the 
molecules, and their mode of administration 
(the inhaler device).

In parallel, a considerable number of clinical 
trials has been published9, with increasing ro-
bustness as illustrated by longer follow-up 
durations, larger sample sizes, more appropri-
ate type of (active) comparators, etc. These tri-
als allowed to set what can be expected from 
currently available COPD pharmacotherapy, 
i.e. symptoms control and exacerbations pre-
vention. Indeed, no clinical trial could reliably 
establish an effect of any medication on lung 

function decline or mortality. Such effects 
were however suggested in some studies with 
various molecules, but methodological limita-
tions (e.g., post hoc nature of analyses, second-
ary rather than primary objectives) prevented 
from deriving firm conclusions38-41. Studies 
progressively refined the target populations 
for each type of pharmacological agent (see 
below), although we are still relatively far 
away from sophisticated precision medicine. 
It is indeed interesting to compare the GOLD 
2019 document to the 2001 GOLD therapeutic 
recommendations (Table 1): in 2001 the main 
driver of therapeutic choices was FEV1 but clin-
ical features (symptoms, exacerbations) were 
already clearly taken into account: this is not 
something that has been “invented” recent-
ly1,9. Conversely, one criterium to initiate ICT 
was lung function reversibility, which has sub-
sequently been completely abandoned, due to 
its inability to predict long-term outcomes re-
liably42-44. Conversely, in 2001 it was already 
known that a lack of FEV1 improvement did 
not preclude bronchodilators from being clin-
ically effective in terms of dyspnoea and ex-
ercise tolerance. In the next iteration of the 
GOLD therapeutic guidance (2006) the thera-
peutic scheme moved to the “escalator” mod-
el (Fig. 2)5, which looked mostly FEV1-based 
although exacerbations were still present, while 
dyspnoea was clearly mentioned as the main 
driver of bronchodilator choice. In 2011 symp-
toms and exacerbations took a more promi-
nent role as pharmacological treatment driv-
ers (Fig. 4)6, and now represent the main 
criteria to base treatment decisions (Fig. 5)7. 
When considering this description of back 
and forth movements around how to select and 
present decision criteria, one could wonder 
whether we are contemplating significant 
progresses or running in circles, limited by 
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the lack of new and really effective treatments. 
What is clear though is that at least concepts 
have markedly evolved towards more person-
alised medicine, as discussed earlier and as 
illustrated by the very recent evidence-based 
irruption of blood eosinophil counts as guides 
to help deciding whether or not ICS are indi-
cated9. Here the evidence shows that there is 
a continuous relationship between the preven-
tive effect of ICS added to bronchodilators on 
exacerbations occurrence, and blood eosino-
phil counts45. Whether the above relates an 

effector target of the disease with a clinical 
treatment response, or is only an indirect re-
flect of the modulation of other pathways is 
unknown. Anyway, it may help to select pa-
tients who benefit more from a “bronchodila-
tors only” or an “ICS-containing” strategy, 
given the conflicting results of recent studies 
as to which of these options provides the 
greatest prevention of exacerbations. Impor-
tantly, the threshold of blood eosinophil count 
above which an ICS-containing regimen 
should be preferred (300 or 100/mm3) varies 

Figure 4. GOLD 2017 therapeutic strategy (reproduced with permission from the GOLD 2017 report).
FEV1 forced expiratory volume in one second; ICS: inhaled corticosteroids; LABA: long-acting β2 antagonist; LAMA: long-acting muscarinic 
antagonist.
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depending on the risk of exacerbations, as 
estimated based on the past history of exac-
erbations9.

Another clear application of endotype-driven 
personalised medicine in COPD is augmenta-
tion therapy for alpha1 antitrypsin deficiency. 
However, randomised trials found that this 
treatment decreased the rate of decline in 
lung density but did not affect clinical or lung 
function variables or survival46. The GOLD 

strategy proposes to consider this treatment 
in patients with “progressive disease”, but 
how this should be defined is unclear.

Over the last few years, other endotypes have 
been considered: bacterially colonised (or 
chronically infected) patients also represent 
an area of interest, especially now we have 
entered in the microbiome era47. Indeed, ther-
apeutic choices for exacerbation treatment and 
prevention should may differ depending on 

Figure 5. GOLD 2019 therapeutic strategy (reproduced with permission from reference9).
CAT: COPD Assessment Test; eos: eosinophils; FEV1: forced expiratory volume in one second; ICS: inhaled corticosteroids; LABA: long-
acting β2 antagonist; LAMA: long-acting muscarinic antagonist; mMRC: modified Medical Research Council.

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
 �o

f 
th

e 
p

u
b

lis
h

er
.  


©

 P
er

m
an

ye
r 

20
19



BARCELONA
RESPIRATORY
NETWORK

Collaborative research

115

N. Roche, et al.: GOLD reports on COPD

the predominant type of exacerbations a pa-
tient experiences (inflammatory, especially 
eosinophilic, leading to prescribe ICS, or bac-
terial, leading to prefer, e.g., azithromycin)48-51.

Besides the question of pharmacological 
agents per se, the GOLD panel has expressed 
increasing interest for inhalers: it is now very 
well demonstrated that poor inhaler tech-
nique is associated with poorer outcomes, as 
in asthma52-53. Therefore, GOLD now strong-
ly emphasises the need to provide patient 
education and to choose inhalers wisely54. 
Poor adherence is also associated with in-
creased mortality, which is not only due to 
the insufficiency of active treatment since it 
remains true in patients receiving placebo55, 
suggesting that it is a more global behavioural 
issue.

A major addition to the most recent GOLD 
document is the “review – assess – adjust” 
management cycle, which denotes the need to 
adapt treatments in a dynamic manner, also 
illustrated by the decision trees dedicated to 
follow-up, the ABCD quadrants being used 
only to decide initial therapy (Fig. 5) while in 
2011 there was one decision tree per quadrant 
(Fig. 4)9.

Another area of controversy regarding the 
assessment of new medications is the level 
of confidence that we should have in RCTs 
and observational studies56: patients recruit-
ed in RCTs are highly selected and, once 
included, they are cared for in a very con-
trolled environment. Consequently, they dif-
fer from what is seen in the real-life, which 
leads to question the generalisability of their 
results. On the opposite, RCTs have the high-
est degree of internal validity. Therefore the 

best way to assess a treatment option is 
probably to combine somehow real-life effec-
tiveness studies and randomised trials. The 
big issue there is that we do not really know 
how to do this: the GRADE approach allows 
to upgrade the level of evidence provided by 
observational effectiveness studies from low 
to moderate4. But despite all efforts to de-
crease the risk of bias through matching and 
adjustments, there is always a risk of hidden 
residual confounding that prevents from qual-
ifying these studies as “high-level evidence”. 
Pragmatic RCTs could be a solution to this 
dilemma and some attempts have been made 
recently57, but progresses remain necessary 
to improve the reliability and understand-
ability of their results.

NON-PHARMACOLOGICAL 
APPROACHES

Since the first GOLD document, rehabilitation 
and education have been strongly promoted. 
There is no debate regarding the utility of 
rehabilitation, and the Cochrane collabora-
tion even closed its review on this topic58. 
Conversely, studies are still required to deter-
mine the best modalities and settings. In 2014, 
a rehabilitation program initiated 48 hours 
after admission for an acute exacerbation of 
COPD proved ineffective in terms of readmis-
sion rate and potentially deleterious in terms 
of mortality59. The data collected during this 
study could not provide any clear explana-
tion. Similarly and contrary to what has been 
found in most trials, a self-management pro-
gram has been unexpectedly shown to be as-
sociated with increased mortality60. Unwant-
ed behavioural changes such as a lower uptake 
of further programs or excessive confidence 
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leading to delayed healthcare contacts in the 
event of a deterioration have been hypothe-
sised. Complex interventions including self-
management interventions, disease manage-
ment or integrated care programs are being 
increasingly studied with mitigated results61,62. 
An important issue there relates to the de-
scription of the programs in the related pub-
lications, which needs to be sufficiently de-
tailed to be replicated. When the level of detail 
is insufficient, it makes it difficult to assess 
these strategies globally. New technologies of 
information and communication (NTIC) will 
certainly provide new avenues for patient sup-
port63,64. Many connected solutions are cur-
rently developed to improve device use, ad-
herence to care and, more globally, health 
behaviours. Such solutions can also provide 
education and counselling not only to pa-
tients but also to healthcare providers. They 
will be further reinforced by the development 
of artificial intelligence, with its predictive 
potential (regarding, e.g., the real-time risk or 
detection of exacerbations). 

Many new instrumental approaches have 
been developed and/or tested in the last two 
decades and some have thus appeared in the 
GOLD documents. Specifically, there is grow-
ing interest in bronchoscopic lung volume 
reduction interventions using coils, valves, 
vapor… Some of these techniques are au-
thorised and reimbursed in some countries, 
based on studies showing benefits, mostly in 
terms of exercise tolerance in severely hyper-
inflated patients65. These techniques are based 
on the same concept as lung volume reduc-
tion surgery, i.e. that exercise limitation in 
COPD is mostly related to the imbalance be-
tween increased ventilatory constraints and 
decreased diaphragmatic capacity, both due 

to hyperinflation66. Lung volume reduction 
surgery provided one of the first clear illus-
trations of how care for COPD could and 
should be individualised, with very different 
and even opposite results depending on the 
level of lung function impairment (FEV1, trans-
fer factor for carbon monoxide [TLCO]), exer-
cise capacity and emphysema heterogeneity 
and predominance67. The results of broncho-
scopic techniques seem to be less influenced 
by these factors, but for some of them (bron-
chial valves, namely) other factors need to be 
considered such as the presence of interlo-
bar collateral ventilation.

Whether LTOT can provide some advantage 
to patients with no “classical” indication but 
who get hypoxemic during exercise has long 
been a matter of debate. It now seems that 
there is no clinical or prognostic benefit to 
support its use68. Finally, while the first stud-
ies of long-term non-invasive ventilation in 
COPD patients were disappointing, two more 
recent trials found a survival benefit in mark-
edly hypercapnic patients who had been ad-
mitted for respiratory failure. What these 
studies had in common was the relatively 
high-pressure settings and ambitious tar-
gets in terms of partial pressure carbon di-
oxide (PaCO2) reduction69.

ASTHMA-CHRONIC OBSTRUCTIVE 
PULMONARY DISEASE OVERLAP

In 2014, the Global Initiative for Asthma (GINA) 
and GOLD committees (which meet in adjacent 
rooms before each ATS and ERS annual con-
gress) developed a joint document on the Asth-
ma-COPD overlap syndrome (ACOS), which 
was subsequently labelled Asthma-COPD 
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overlap (ACO) since it was agreed that this 
condition or group of conditions did not meet 
the definition of a syndrome70. The decision 
to propose a statement on ACO was based on 
the observation that asthma and COPD can 
coexist and are sometimes impossible to dis-
tinguish when patients exhibit characteristics 
of both diseases in similar proportions71. In-
deed, the original intent of the GINA-GOLD 
document on ACOS was to “provide an ap-
proach to distinguishing between asthma, 
COPD and the overlap of asthma and COPD”. 
In such situations, the logic tells us to treat as 
a combination of asthma (using ICS) and 
COPD (using bronchodilators), which also 
corresponds to the treatment of “pure” asth-
ma with persistent symptoms and airflow 
limitation, or “pure” COPD with exacerba-
tions and higher blood eosinophils. Follow-
ing this novel proposal, some controversy 
arose regarding the definition of ACO, its un-
derlying mechanisms and its relevance as a 
guide to care72. It may be advocated that the 
most important component of care in this 
field is to make every possible effort to dif-
ferentiate asthma from COPD rather than 
putting them in the same “basket”, which is 
easier in terms of treatment decisions, but 
may lead to inadequate strategies, especially 
in terms of ICS use in COPD. Simultaneously, 
it is certainly true that, as mentioned above, 
some patients do present with features of 
asthma and features of COPD. However, these 
correspond to several distinct profiles, de-
pending on which features of asthma and 
which features of COPD are present21. These 
debates get us back to the concepts of pheno-
types, endotypes and treatable traits. It may 
well be that in a few years (or more), asthma 
and COPD labels will be abandoned, patients 
being grouped under a “chronic obstructive 

airways disease” denomination, treatment 
choices being guided by their individual traits. 
Interestingly, this would fit well with the 
Dutch hypothesis that was formulated half a 
century ago19.

CONCLUSIONS

The most important advance contained in 
GOLD documents is probably the concept 
that this is a treatable disease. The GOLD 
strategy faces a great challenge when aiming 
at being global, i.e. applicable in countries 
and settings with highly variable economic 
contexts and access to care: in some countries, 
spirometry is not widely accessible, and many 
treatments are not available. Another chal-
lenge comes from the limited magnitude of 
treatment effects that can be expected, given 
the partly irreversible nature of lung dam-
age, i.e. emphysema and airway remodelling. 
Treatments targeting these components have 
not been successful yet73, but active research 
is ongoing to identify new approaches74. Al-
together, there have been few new classes of 
drugs for COPD, although some useful re-
finements in the way available medications 
are integrated in the global therapeutic strat-
egies have been suggested. The same is true 
for non-pharmacological treatments, although 
in this field novel instrumental approaches 
are being developed. A crucial issue is to de-
fine the role of general practitioners (GPs) in 
COPD care. This role is central since GPs are 
in a first line position to identify and follow 
the patients. In addition, the disease is often 
associated with comorbidities, making holis-
tic care crucial. Whether and how GPs shall 
interact with lung specialists is highly depen-
dent on the local organisation of care. 
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