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ABSTRACT

In 2001, the first Global Initiative for Chronic Obstructive Lung Disease (GOLD) document
was published with the goal to improve the diagnosis, prevention and treatment of chron-
ic obstructive pulmonary disease (COPD). Since then, three major revisions (GOLD 2007,
2011 and 2017) have been released. In this review, we describe the basic principles of the
tirst document and how it has evolved over time. Initially, assessment was based exclu-
sively on the level of airflow limitation. Nowadays, airflow limitation, respiratory symp-
tom load and exacerbation history are taken into account. Bronchodilators have always
been first-line. However, the indication for inhaled corticosteroids (ICS) has evolved over
time. Non-pharmacological therapies are now considered to be of equal importance. In
the latest version, interventional methods, palliative care, and end-of-life strategies have
been added. The prevention and adequate treatment of exacerbations are highlighted and
an expanded discussion of comorbidities has been added. BrN Rev. 2017:3:151-65)
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INTRODUCTION

It all started with a scientific symposium in
1958, that resulted in a paper published in Tho-
rax in 1959'. In this manuscript, the groundwork
was laid for the years to come. The participat-
ing British investigators agreed on definitions
and terminology. Interestingly, at that time, the
recommendation was to summarize the terms
chronic bronchitis, asthma and emphysema
under “chronic non-specific lung diseases”.
The authors concluded that this term should be
avoided and, instead, the individual’s situation
should be described, e.g. if a patient had chron-
ic bronchitis, asthma and irreversible obstruc-
tive lung disease, they proposed “chronic bron-
chitis with partially reversible obstructive lung
disease (with or without emphysema)”.

The term chronic obstructive pulmonary dis-
ease (COPD) was introduced in the 60’s in the
United States**. Over the following decades,
COPD became an increasing health problem
with an enormous impact regarding morbid-
ity, mortality and costs worldwide, but many
experts felt that the disease did not receive
adequate attention. Against this background,
the National Heart, Lung, and Blood Insti-
tute (NHLBI) and the World Health Organiza-
tion (WHO), under the leadership of Suzanne
Hurd, Claude Lenfant and Nikolai Khaltaev,
endorsed the formation of the Global Initiative
for Chronic Obstructive Lung Disease (GOLD),
a group of committed scientists chaired by
Romain Pauwels. The main objectives of GOLD
were to increase awareness for COPD and im-
prove the diagnosis, treatment and prevention
of the disease®.

In this article, we review the most relevant
aspects of the initial GOLD document and the

most important changes that were implement-
ed in the three major revisions since then.

GOLD 2001

The first GOLD report was published in 2001.
Even in this first manuscript, the authors as-
sessed the referenced literature by the level of
evidence.

Definition

The authors presented a definition of COPD
with the following characteristics: not fully
reversible and usually progressive airflow lim-
itation, abnormal inflammatory response of
the lungs and induction by noxious particles
or gases.

Risk factors

The most relevant risk factor for COPD was
stated to be exposure to cigarette smoke. Ad-
ditionally, other exposures that may predis-
pose individuals to develop COPD were men-
tioned, including biomass fuels, occupational
hazards and childhood respiratory infections.

Diagnosis and assessment

The presence of a post-bronchodilator forced
expiratory volume in one second (FEV;) < 80%
of the predicted value in combination with an
FEV, /forced vital capacity (FVC) < 70% was
used as the threshold for a significant, not ful-
ly reversible, airflow limitation. The authors
suggested that a diagnosis of COPD should be
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“considered in any patient presenting symp-
toms of cough, sputum production, or dys-
pnoea, and/or a history of exposure to risk
factors for the disease”. The presence of airflow
limitation confirms the diagnosis. Where “spi-
rometry is unavailable, the diagnosis of COPD
should be made using all available tools”. For
“educational reasons”, the authors proposed a
four-stage classification system of disease se-
verity that was exclusively based on the level
of airflow limitation: stage 0: at risk — normal
spirometry (FEV,/FVC > 70%) in the presence
of chronic bronchitis; stage I: mild COPD - FEV,
> 80% predicted; stage II: moderate COPD —
30% < FEV; < 80% predicted (ILA: 50% < FEV;
< 80% predicted, IIB: 30% < FEV; < 50% pre-
dicted); stage III: severe COPD — FEV; < 30%
predicted, or the presence of respiratory fail-
ure, or clinical signs of right heart failure.

Spirometry was considered more relevant than
symptoms and individuals with symptoms,
but normal spirometry was a feature of the
at-risk group for developing COPD with sub-
sequent development of airflow limitation. The
paper does not provide the basis on which
the staging system is based. Interestingly, the
system as suggested by the American Thoracic
Society (ATSY, British Thoracic Society (BTS)®
and European Respiratory Society (ERS)’ also
included stages defined as mild, moderate and
severe, but the level of airflow limitation that
defined the stages varied from each other and
from the GOLD report.

Prevention and treatment

Reduction of risk factors with the focus on
smoking cessation was emphasized. The
recommended treatments (Table 1) were

stage-dependent with the following con-
cepts: a) bronchodilators came first; combin-
ing agents with different mechanisms and
durations of action might increase the degree
of bronchodilation for equivalent or lesser
side effects; b) inhaled corticosteroids (ICS)
can be given in patients suffering from “sig-
nificant symptoms” and a “significant lung
function response” (IIA, III) and /or “if repeat-
ed exacerbations (IIB, III) are present”; c) non-
pharmacological treatments such as vaccina-
tion and rehabilitation were given a prominent
role. The recommendations regarding ICS were
based on several trials'®!3. It was suggested to
complete a trial of six weeks to three months
with ICS (a so-called ICS test) to identify
COPD patients who may benefit from long-
term inhaled glucocorticosteroid therapy.

Exacerbations

A considerable part of the manuscript was de-
voted to exacerbations, without offering a defi-
nition. The principles of exacerbation treatment
were highlighted: bronchodilators, systemic
steroids, antibiotics in cases with clinical signs
of infection, and non-invasive ventilation, all of
which remain as valid treatment interventions.
However, one exception to this was theophyl-
line; at that time theophylline was still recom-
mended as treatment of acute exacerbations,
which is not the case any longer.

GOLD 2007
Definition

The definition'* was revised by mentioning
that “some significant extra-pulmonary effects
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TasLE 1. Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2001. Therapy at each stage of disease

m Characteristics Recommended treatment

All Avoidance of risk factors
Influenza vaccination

0: At risk Chronic symptoms (cough, sputum)
Exposure to risk factors
Normal spirometry

I: Mild COPD FEV,/FVC < 70%

FEV, > 80% predicted
With or without symptoms

Il: Moderate COPD 1A
FEV,/FVC < 70%
50% < FEV, < 80% predicted
With or without symptoms

11B Regular treatment with one or more
bronchodilators
Rehabilitation

FEV/FVC < 70%
30% < FEV, > 50% predicted
With or without symptoms

III: Severe COPD FEV,/FVC < 70%
FEV, > 30% predicted or presence
of respiratory failure or right

heart failure

Regular treatment with one or more
bronchodilators
Rehabilitation

Short-acting bronchodilator when needed

Inhaled glucocorticosteroids if significant
symptoms and lung function response

Inhaled glucocorticosteroids if significant
symptoms and lung function response
or if repeated exacerbations

Regular treatment with one or more bronchodilators

Inhaled glucocorticosteroids if significant symptoms and lung function response
or if repeated exacerbations

Treatment of complications

Rehabilitation

Long-term oxygen therapy if respiratory failure
Consider surgical treatments

Reproduced with permission from GOLD.

COPD: chronic obstructive pulmonary disease. FEV;: forced expiratory volume in one second. FVC: forced vital capacity.

... may contribute to the severity” or, in other
words, “comorbidities” were introduced. Be-
sides, it was stated that the disease is “prevent-
able and treatable”. This was meant to empha-
size the importance of measures for prevention
and to counter therapeutic nihilism.

Diagnosis and assessment

The classification of severity was still based
exclusively on spirometry. But in this edition,
the following stages were proposed: stage I
— mild; stage II — moderate; stage III — severe;
stage IV — very severe. The former IIA be-
came stage II; the former IIB stage III; the
former III stage IV. Stage 0 was no longer

included, as there “is incomplete evidence
that the individuals who meet the definition
of ‘at risk” (chronic cough and sputum produc-
tion, normal spirometry) necessarily progress
on to stage 1”. This was based on findings
from the Copenhagen City Heart Study®. The
analysis showed that GOLD 0 did not iden-
tify subsequent airways obstruction and was
not a stable feature, which may explain the
lack of predictive value.

Prevention and treatment

The table focusing on therapy from GOLD 2001
was replaced by a graph (Fig. 1) that proposed
a stage-dependent step-up of treatments.
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e FEV,/FVC < 0.70

* FEV,/FVC < 0.70
* 50% < FEV, < 80%

. predicted
* FEV, < 80% predicted

Active reduction of risk factor(s); influenza vaccinaton ———mmMm¥@X@™Mm ™M XXX >

Add short-acting bronchodilator (when needed) _— >

Ficure 1. Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2007. Therapy at each stage of disease (reproduced with

permission from GOLD).

FEV,: forced expiratory volume in one second; FVC: forced vital capacity.

There was only one relevant change con-
cerning the use of drugs: ICS were now rec-
ommended if FEV, is < 50% predicted and
the patient suffers from “repeated exacerba-
tions”. This recommendation was based on
re-analyses of older trials'® and new trials
that had been performed with fixed dose
long-acting ,-agonist (LABA) -ICS combina-
tions'”!?. Based on these findings, it was
stated in GOLD 2007 that the combination
is “more effective than the individual com-
ponents”.

Ill: Severe IV: Very Severe

* FEV,/FVC < 0.70

* 30% < FEV, < 50%
predicted

© Permanyer 2018

Add long term oxygen
if chronic respiratory failure.

Consider surgical treatments

The ICS test that was part of the 2001 recom-
mendations was no longer mentioned.

Importantly, the authors state that long-term
treatment with oral glucocorticoids was not
recommended.

No part of this publication may be reproduced or photocopying without the prior written permission of the publisher.

Dissemination —

The authors state that “there is considerable ev-
idence that management of COPD is generally
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not in accordance with current guidelines.
Better dissemination of guidelines and their
effective implementation in a variety of health
care settings are urgently required”. Based on
this, the concept of “GOLD National Leaders”
was introduced.

GOLD 2011

The executive summary of GOLD 2011 was
published in 2013%.

Diagnosis
and assessment

Spirometry was now required to make a con-
fident diagnosis. The new assessment sys-
tem was not exclusively focused on spirom-
etry. Instead, patients were categorized into
groups A to D based on the assessment of
symptoms and risk of exacerbations as defined
by FEV, and exacerbation history (whichever
was worse).

It was proposed to quantify symptoms by
using questionnaires such as the COPD as-
sessment test (CAT)??2 or scales like the mod-
ified Medical Research Council (mMRC) dys-
pnoea scale?. Results from the Evaluation of
COPD Longitudinally to Identify Predictive
Surrogate End-points (ECLIPSE) study? sug-
gested that a history of previous treated
events is a good predictor of having frequent
exacerbations (two or more exacerbations per
year). Besides, GOLD 4 patients had a higher
exacerbation rate per year than GOLD 3 and
GOLD 2 patients. Therefore, both parameters
were used for prediction of exacerbation risk
(Fig. 2)
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Ficure 2. The Global Initiative for Chronic Obstructive

Lung Disease (GOLD) 2011 combined chronic obstructive
pulmonary disease (COPD) assessment. When assessing

risk, choose the highest risk according to GOLD spirometric
grade or exacerbation history (reproduced with permission

from GOLD).

CAT: COPD Assessment Test; mMMRC: modified Medical Research
Council.

Prevention and treatment

The goals of treatment were defined as reduc-
tion of symptoms and reduction of future
risk, in particular, exacerbations. Also, the
concept that physical activity should be pro-
moted was introduced. Since several studies
reported the importance of physical activi-
ty in decreasing morbidity and mortality of
COPD*? it was concluded that “regular phys-
ical activity is recommended for all patients
with COPD”.

Recommendations for pharmacological treat-
ment were restricted to initiation of treatment.
They were divided into “recommended first
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choice”, “alternative choice recommendations”
and “other possible treatments”. Under “rec-
ommended first choice” bronchodilators alone
or in combination were suggested for all
groups A to D, whereas ICS should be re-
stricted to the groups with high exacerbation
risk (C and D).

Comorbidities

Comorbitidities are frequent in patients with
COPD comorbidities and may have a major
impact on morbidity and mortality?”?. There-
fore, an entire chapter was devoted to this top-
ic. The most relevant statement was that “in
general, the presence of comorbidities should
not alter COPD treatment and comorbidities
should be treated as if the patient did not
have COPD”. This is in particular valid for
cardiovascular diseases, e.g. the use of B-block-
ers is encouraged in patients that have a car-
diovascular indication for these agents®.

Shortly after the publication of the GOLD 2011
Executive Summary, several questions were
raised:

— Do group A and (particularly) group C ex-
ist? The frequency of groups A to D depends
on the population studied. In the general
population, the most prevalent group is A,
whereas in patients recruited from second-
ary and tertiary care, it is D. The preva-
lence of group B is around 20% and group C
is the least prevalent, but this is the one
that is highly variable®-3,

— Does the new system better predict surviv-
al than the old one? Soriano et al.* com-
pared the mortality prediction using GOLD

2007 and GOLD 2011. They concluded that
neither GOLD COPD assessment systems
had sufficient discriminatory power to be
used clinically to predict mortality at the
individual level. Lange et al.* evaluated
two similar populations in Copenhagen
using the GOLD 2007 and the GOLD 2011
assessment system. They found that with
the old system the survival decreased from
GOLD 1 to 4, whereas with GOLD 2011
survival was worse in group B than in
group C. The reason for that phenomenon
was a significant mortality increase attrib-
utable to the cardiovascular system and
cancer in group B individuals. It is import-
ant to realize that the new system was nev-
er meant to improve the prediction of sur-
vival, but to facilitate an informed decision
regarding the appropriate use of treatments.

— Are the suggested thresholds for CAT and
mMRC comparable? One analysis conclud-
ed that cut-points of mMRC > 1 and CAT
> 10 are approximately equivalent in de-
termining low-symptom patients®®. Nev-
ertheless, the GOLD Scientific Committee
believes that it is not useful to compare
thresholds of a one-dimensional scale that
evaluates dyspnoea only (mMRC) with a
multidimensional quality of life question-
naire (CAT).

GOLD 2017

Definition

In the revised version® %, the presence of
symptoms is emphasized. By doing so, it is

acknowledged that the finding of a fixed
airflow limitation without corresponding
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symptoms does not necessarily mean that
COPD is present (assuming that other dis-
eases with airflow limitation have been ex-
cluded). Undoubtedly, symptoms may be
underreported. Therefore, in such a case, a
thorough evaluation is mandatory. Mention-
ing “symptoms” in the definition is also
meant to underline the standpoint that early
case finding, but not screening of asymp-
tomatic individuals is propagated by GOLD,
as there is no evidence that this approach
may be useful®l.

Symptoms without the detection of a relevant
airflow limitation do not qualify for the diag-
nosis COPD either. Two studies*# suggest
that patients without evidence of airflow ob-
struction may have signs of structural lung
disease on chest imaging, report exacerbations
of respiratory symptoms, and are in part treat-
ed with respiratory medications on a chronic
basis. Nevertheless, it is currently unclear if
these patients have acute or chronic bronchi-
tis, asthma, or an earlier presentation of what
will become COPD. Furthermore, the new defi-
nition states that patients with COPD may
have “airway and/or alveolar abnormalities”
to emphasize the importance of emphysema.
The GOLD Scientific Committee believes that
one of the important research topics for the
tuture is to delineate if a patient has predom-
inately a disease of the airways or emphyse-
ma or both, and if this plays a role regarding
the choice of treatment(s).

Risk factors

The importance of abnormal lung develop-
ment for the development and the natural
course of COPD is highlighted. This was

driven by two recent publications: Lange et
al.#* analysed the lung function trajectories of
three independent cohorts (Framingham Off-
spring Cohort, Copenhagen City Heart Study;,
Lovelace Smokers Cohort) over 22 years. At
baseline (mean age » 40 years) the individuals
were stratified by FEV; > 80 versus < 80%
predicted and the diagnosis of COPD yes ver-
sus no. The major finding was that about half
of the individuals that later developed COPD,
at the age of 20 already had a significantly
reduced FEV; and presented a loss of lung
function over time, showing another dynam-
ic than the individuals that had normal FEV;
in early adulthood.

McGeachie et al.* evaluated patterns of lung
function growth and decline in children
with mild-to-moderate asthma (n = 684, age
5-12 years) from the Childhood Asthma Man-
agement Program (CAMP) and followed them
with annual spirometry in the 3rd decade
of life. They identified four different pat-
terns: normal growth, early decline, reduced
growth, and, reduced growth and early de-
cline.

Thus, based on these findings, there are not
only the classical lung function trajectories that
may lead to COPD as described by Fletcher and
Peto?®®, but at least two others with either an
airflow limitation originating in early life that
may be caused by e.g. childhood infections,
or a loss of lung function by severe childhood
asthma®. This in turn means that there is
not one natural history but at least three
natural histories of COPD, and therefore, by
analysing change of FEV; over time in a pa-
tient with symptomatic COPD, we may be
misleading. Besides, we do not know how
this impacts on the efficacy of medications.
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Assessment

Spirometrically q Assessment of .
confirmed diagnosis airflow limitation q @ symptoms(rlsk
of exacerbations

Exacerbation
History
r———-=-=-=-=- | |
| >2 | |
| or | |
Post-bronchodilator GOLD 1 >80 : >1leading | C : D
FEV,/FVC < 0.7 GOLD 2 50-79 , to ho.splltal : |
,  admission |
GOLD 3 30-49 e I
GOLD 4 <30 | _______. |
: Oor1 I | 5
(not leading ! |
: to hospital : A ! B
| admission) | : =
________ ! c
r-—-— - - - == | r-—-— - - - == |
" mMRCO-1 ' mMRC=2
| CAT<10 1| CAT210 |
|

Symptoms

Ficure 3. Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2017. The refined ABCD assessment tool (reproduced with
permission from GOLD).

CAT: chronic obstructive pulmonary disease (COPD) Assessment Test; FEV,: forced expiratory volume in one second; FVC: forced vital
capacity; mMRC: modified Medical Research Council.

Therefore, the discussion is valid if a spirom- symptom load and the exacerbation history
etry should be performed in each individual (Fig. 3), and the pharmacological treatment is
in early adulthood. based only on the latter. Spirometry is still of

high importance — not only for diagnosis, but
also for follow-up, particularly to facilitate de-

Diagnosis cisions regarding non-pharmacological treat-
and assessment ments and to identify rapid decliners.

For several reasons, the ABCD system was The exceptions from the rule that pharmacolog-
refined. The most important one was that ical treatment is based on patient-reported out-
the two y-axes seem to differ in their predic- comes are patients that have a major degree of | ©
tive power regarding the risk of exacerbations airflow limitation with minor symptoms (e.g.
(Fig. 3). The exacerbation history seems to be FEV; 30% predicted, CAT 8). These patients war-
more relevant than the level of airflow limita- rant a thorough work-up with exercise test(s)
tion for the individual patient’s risk to devel- and potentially more sophisticated lung func-
op an exacerbation®?. The spirometric eval- tion testing and imaging to define the impact
uation is separated from the analysis of the of the disease and the appropriate treatment.
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Continue, stop, or
try alternative class
of bronchodilator

evaluate
effect

A bronchodilator

Group C Group D
Consider roflumilast
if FEV, < 50% pred.
and patient has ; ;
LAMA + LABA LABA + ICS chronic bronchitis Consider macrolide
Further
Further exacerbation(s)
exacerbation(s) LAMA
+LABA Persistent
+1CS symptoms/further
T exacerbation(s)
Further !
exacerbation(s) V
| LAMA |—>{ LAMA + LABA <] LABA +ICS |
Group A Group B

LAMA + LABA

Persistent
symptoms

A long-acting bronchodilator
(LABA or LAMA)

Preferred treatment = —————————

In patients with a major discrepancy between the perceived level of symptons and severity of airflow limitation, further

evaluation is warranted.

Ficure 4. Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2017. Pharmacologic treatment algorithms by GOLD grade. Green
boxes and arrows indicate preferred treatment pathways (reproduced with permission from GOLD).
FEV,: forced expiratory volume in one second. ICS: inhaled corticosteroid; LABA: long-acting B-agonist; LAMA: long-acting muscarinic

antagonist.

This novel assessment concept will shift many
patients that were (based on lung function)
classified as C and D to A and B with conse-
quences regarding the suggested pharmaco-
logical management (see below).

Prevention and treatment

In order to tailor the medication to the indi-
vidual patient’s needs, algorithms are manda-
tory. Therefore, it was decided to: a) make
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recommendations for each of the groups A to
D separately, and b) to include escalation and
de-escalation (for ICS) strategies (Fig. 4). With-
drawal of ICS has been studied in several
trials with equivocal results®2. In contrast,
escalation has not been systematically stud-
ied so far. Therefore, the presented algorithms
cannot be evidence-based as yet.

The discussion of non-pharmacological treat-
ments of stable disease has been expanded. For
the first time, recommendations for end-of-life,
palliative and hospice care have been added:
they range from measures to relieve breath-
lessness (e.g. opiates, neuromuscular electrical
stimulation (NMES), oxygen, fans), to ways to
improve body composition (nutritional sup-
plementation) and reduce fatigue (e.g. self-
management education, pulmonary rehabili-
tation, nutritional support and mind-body
interventions). The role of long-term non-in-
vasive ventilation is discussed and the differ-
ential indications for the available surgical
and interventional therapies in advanced COPD
are described.

Comorbidities

The section has been extended. The problem
remains that we know little about: a) the
interactions of the lung disease and other
organs, in particular the cardiovascular sys-
tem, and b) the impact of lung medica-
tions on other organs and vice versa. Be-
sides, it should be acknowledged that, based
on current knowledge, COPD treatments
do not modify the course of the disease
whereas drugs that are used for common
comorbidities (e.g. hypertension, heart fail-
ure) do.

Dissemination

Having in mind that the best document in
the world may have only little impact if not
disseminated optimally, the GOLD Execu-
tive Summary was published in four jour-
nals simultaneously in order to cover most
of the globe and thereby to achieve the high-
est possible impact: the American Journal of
Respiratory and Critical Care Medicine, the
European Respiratory Journal, Respirology
and (in Spanish) Archivos de Broncopneu-
mologia.

CHALLENGES FOR
THE FUTURE

Recently, an official ATS/ERS statement on
research questions in COPD has been pub-
lished™. It deals with many issues that may
impact on future GOLD documents. Besides,
the fact that in developing countries more
and more non-communicable diseases such
as COPD play a major role needs to be taken
into account. We believe that among others
the following issues/questions should be ad-
dressed for the next version(s):

Definition, diagnosis
and assessment

What is the best way to define COPD spiro-
metrically? There has been extensive discus-
sion on the use of fixed ratio versus lower
limit of normal. Now, a new approach from
the Global Lung Initiative (GLI) is to use GLI
equations with z scores that were calculated
for FEV!, FVC, and FEV1/FVC. It is important
that these findings are reproduced in other
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cohorts® . How can we improve on the de-
tection and quantification of symptoms>%? Are
there better methods to identify COPD than
spirometry? If so, will it be feasible to use
them on a broad scale and not only in devel-
oped countries? What will be role of imaging?
In this context, is it worth differentiating be-
tween dominant airways disease versus em-
physema?

Risk factors

Are there differences between COPD caused
by biomass exposure versus smoking that
may impact treatment? How do we deal with
the issue that reduced lung growth may
change the natural course of the disease?
What is the role of sex for the development
and presentation of the disease? What is the
impact of age?

Prevention
and treatment

— General. To what extent is it feasible to im-
plement elements of precision medicine
(“treatable traits”®’) to inform treatment
decisions?

— Pharmacological Treatment. What is the
role of ICS in COPD? Are there biomarkers
(eosinophils in peripheral blood and/or
others) that may enable us to identify pa-
tients that may benefit? What is the role
of triple inhaled treatment — LABA-long-
acting muscarinic antagonist (LAMA)-ICS?
Is there additional benefit when an ICS is
added to LABA/LAMA?

— Non-pharmacological treatment. How can
we improve physical activity? How can re-
habilitation be offered to more patients?

— Exacerbations. The current definition is
arbitrary and non-specific. Are there bio-
markers that allow a more specific defi-
nition and, more than that, reveal the
cause of the event - viruses, bacteria or
others? The treatments that we currently
use are not satisfactory. In particular, pa-
tients that need to be hospitalized may
leave the hospital after one week in a
worse condition than at the beginning of
the stay as a consequence of being immo-
bilized. Are there strategies to improve
body composition even during a hospi-
talized exacerbation?

Comorbidities

More information on the interactions between
COPD and other diseases, in particular the
mechanisms involved, is needed. How do
drugs that are used for the lung disease im-
pact on other organs, in particular the cardio-
vascular system and vice versa? What is the
role of systemic inflammation and if it is rel-
evant what can do about it?

Dissemination

The document has to be adapted to specific
audiences: specialists versus general practi-
tioners, clinicians versus researchers, develop-
ing versus developed countries. What is the
best way to move the document into the dig-
ital world? An interactive application for mo-
bile phones is currently under development.
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