Arch Bronconeumol. 2017;53(10):537-538

Sociedad Espafiola
de Neumologia

y Cirugia Toracica
SEPAR

ARCHIVOS DE i
Bronconeumologia -

www.archbronconeumol.org

==

ARCHIVOS DE ,
Bronconeumologia

Editorial

Non-exacerbator Phenotype in Chronic Obstructive Pulmonary
Disease: Should We Go a Little Further?™

-
G) CrossMark

El fenotipo no exacerbador en la enfermedad pulmonar obstructiva crénica: ;es necesario ir

un poco mas alla?
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It is beyond doubt that exacerbations are a fundamental aspect
of chronic obstructive pulmonary disease (COPD), and this fact is
reflected in the different guidelines and documents that address
the management of this disease. Beyond this, however, everything
becomes complicated. Starting with the imprecise definition of
exacerbation, and continuing with the subjective nature of severity
classifications (to treat or not to treat with antibiotics or systemic
corticosteroids, to hospitalize or not to hospitalize), a hefty pro-
portion of the variables associated with exacerbations fall within
largely undefined limits. It is probably difficult to say much more
about an event that, in many cases, is simply a continuum of the
patient’s underlying symptoms, and these are equally suscepti-
ble to variations associated with the multiple variables to which
a patient is exposed on a day-to-day basis. The GesEPOC guidelines
were produced with the aim of streamlining the different aspects
involved in the management of a patient with this disease, and, as
such, placed particular emphasis on classifying patients by clinical
phenotypes and adapting treatment accordingly.! A phenotype is
the result of the interaction between genetics and the environment
— mainly exposure to cigarette smoke in the case of COPD, but also
other important aspects, such as nutrition, socio-cultural setting,
or the presence of other irritants or allergens. Hereditary alpha-1
antitrypsin deficiency is clearly documented as a genetic alteration
that predisposes to a particular form of COPD, but it accounts for
less than 1% of all cases. In recent years, numerous genome-wide
association studies have been undertaken that are gradually identi-
fying cellular pathways, the genetic expression of which may have
great importance in the clinical phenotype of the disease.?

The phenotype-based classification initially proposed by GesE-
POC clearly differentiates 2 groups, one with a tendency towards
exacerbations and another that has no exacerbations or at
most a limited number of events. The classification of the

¥ Please cite this article as: Baloira A, Blanco N. El fenotipo no exacerbador en la
enfermedad pulmonar obstructiva crénica: ¢es necesario ir un poco mas alla? Arch
Bronconeumol. 2017;53:537-538.
* Corresponding author.
E-mail address: adolfo.baloira.villar@sergas.es (A. Baloira).

1579-2129/© 2017 SEPAR. Published by Elsevier Espafia, S.L.U. All rights reserved.

exacerbator group is broken down further into 2 different pheno-
types, in addition to the controversial mixed phenotype. However,
the non-exacerbator group is not considered to possess different
characteristics that may constitute separate clinical phenotypes. A
priori, defining a phenotype exclusively on the absence of a cer-
tain element could be seen as too simplistic, but could be accepted
if that element was found in most COPD patients, or rather, pre-
sented during exacerbations. However, as a patient with COPD
is unlikely to be an exacerbator, this does not hold true. In the
CHAIN cohort, for example, the percentage of non-exacerbators
was 66.2%, i.e., 2/3 of patients were classified solely on the basis
of this characteristic.? It is difficult to accept that if the patient
has exacerbations, the phenotype may be emphysema or chronic
bronchitis, but if they do not have exacerbations, the distinction is
irrelevant. Several studies have shown that, even in early stages,
the course of emphysema and lung function decline differs accord-
ing to whether it occurs predominantly in the upper or the lower
lobes,* regardless of the presence of exacerbations. Moreover, the
presence of emphysema in patients with airflow obstruction might
increase the risk of lung cancer.? All this would appear to suggest a
specific entity (a phenotype) for COPD patients with emphysema,
even if they are non-exacerbators.

Another important issue is the possibility of the clinical pheno-
type changing during certain periods of time. During the natural
history of any chronic disease such as COPD, clinicians often
adjust the level of severity according to the patient’s response to
treatment. However, the phenotype, once assigned, is unlikely to
change. The ECLIPSE study has shown the wide variability that
exists in determining the threshold that defines the exacerbator
phenotype.® Forty percent of the patients who had at least 2 exa-
cerbations in the first year presented 1 or fewer exacerbations in
the second year, but among those who had 2 or more the 2 first
years, 30% presented no exacerbations in the third year. This study
also found that lung function was a very important variable for not
being an exacerbator (78% in GOLD 2 and 53% in GOLD 4, in the first
year of follow-up).

The definition of an exacerbator phenotype is also open to
debate. There does not appear to be any major difference between
the clinical and prognostic variables of the disease beyond a rate
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of at least 2 exacerbations per year. Indeed, a subanalysis of the
UPLIFT study found a more or less linear correlation between a
greater number of exacerbations and worse quality of life, lung
function decline, and increased mortality.” When the GesEPOC
guidelines were designed, the need to distinguish non-exacerbator
phenotype from others was in large part due to the indication for
treatment with inhaled corticosteroids to decrease the incidence of
exacerbations in the exacerbator phenotypes. However, after the
FLAME study® (although only 19% of patients had at least 2 exa-
cerbations in the previous year) and several post hoc analyses of
other studies, the role of these drugs in preventing exacerbations is
beginning to be questioned, since they do not seem to be superior
to combined bronchodilators, except perhaps in the presence of
eosinophilia.

In conclusion, classifying a COPD patient simply as a non-
exacerbator may not entirely appropriate in the light of findings
that have emerged in the past few years, in terms of both treatment
and the natural history of the disease. Greater efforts should be
made to further categorize around 60% of all COPD patients beyond
simply calling them non-exacerbators.

References

1. Miravitlles M, Soler-Cataluiia JJ, Calle M, Molina J, Almagro P, Quintano JA, et al.

Guia Espafiola de la EPOC (GesEPOC). Tratamiento farmacolégico de la EPOC
estable. Arch Bronconeumol. 2012;48:247-57.

2. Castaldi PJ, Cho MH, Zhou X, Qiu W, Mcgeachie M, Celli B, et al. Genetic control of

gene expression at novel and established chronic obstructive pulmonary disease
loci. Hum Mol Genet. 2015;24:1200-10.

3. CosioBG, Soriano]B, Lépez-Campos JL, Calle M, Soler JJ, de-Torres JP, et al. Distribu-

tion and outcomes of a phenotype-based approach to guide COPD management:
results from the CHAIN cohort. PLoS One. 2016;11:e0160770.

4. Mohamed Hoesein FA, van Rikxoort E, van Ginneken B, de Jong PA, Prokop M,

Lammers JW, et al. Computed tomography-quantified emphysema distribution is
associated with lung function decline. Eur Respir J. 2012;40:844-50.

5. Wilson DO, Weissfeld JL, Balkan A, Schragin JG, Fuhrman CR, Fisher SN, et al.

Association of radiographic emphysema and airflow obstruction with lung cancer.
Am ] Respir Crit Care Med. 2008;178:738-44.

6. Hurst]R, Vestbo J, Anzueto A, Locantore N, Miillerova H, Tal-Singer R, et al. Suscep-

tibility to exacerbation in chronic obstructive pulmonary disease. N Engl ] Med.
2010;363:1128-38.

7. Halpin DM, Decramer M, Celli B, Kesten S, Liu D, Tashkin DP. Exacerbation fre-

quency and course of COPD. Int ] Chron Obstruct Pulmon Dis. 2012;7:653-61.

8. Wedzicha JA, Banerji D, Chapman KR, Vestbo ], Roche N, Ayers RT, et al.

Indacaterol-glycopyrronium versus salmeterol-fluticasone for COPD. N Engl ]
Med. 2016;374:2222-34.


http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0045
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0050
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0055
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0060
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0065
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0070
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0075
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080
http://refhub.elsevier.com/S1579-2129(17)30284-7/sbref0080

	Non-exacerbator Phenotype in Chronic Obstructive Pulmonary Disease: Should We Go a Little Further?
	References


