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Chronic obstructive pulmonary disease (COPD) is now considered a markedly complex and heterogeneous
disease [1]. In the latest update of the Global Initiative for Chronic Obstructive Lung Disease (GOLD 2017)
[2], the definition of COPD has been revised to emphasise the heterogeneity of this disease. The phrase
“airway and/or alveolar abnormalities” replaces “an enhanced chronic inflammation” in the definition of
GOLD 2016. The two most common forms of pathology, namely small airway disease (chronic bronchitis)
and parenchymal destruction, both cause chronic airflow limitation, but to different degrees over time [2].
Thus, distinct phenotypes exist and represent single or combined disease components that define the
differences between individuals with COPD, as they relate to clinically meaningful outcomes, such as
symptoms, exacerbation, rate of disease progression or death, and response to treatment [3].

In this issue of the European Respiratory Journal, KOBLIZEK et al. [4] report an international, multicentre,
observational cross-sectional study of COPD subjects in ten Central and Eastern European Countries, the
POPE study. 3362 Patients with COPD were recruited and stratified according to the phenotypes
recommended by the Spanish and Czech COPD guidelines [5–7]: 63% were considered non-exacerbators
(NON-AE); 20.4%, with asthma-COPD overlap syndrome (ACOS); 9.5%, frequent exacerbators with
chronic bronchitis (AE-CB); and 6.9%, frequent exacerbators without chronic bronchitis (AE NON-CB).
Multidimensional tools have been used to categorise COPD phenotypes, including clinical symptoms, lung
function, imaging, genetic analysis, etc. However, only a few phenotypes have been validated, including
α1-antitrypsin deficiency, frequent exacerbations (two or more per year), chronic bronchitis and upper lobe
emphysema with poor exercise tolerance [8]. At present, the manner in which phenotypes are categorised
differs among various countries, probably because of differences in the various national healthcare systems,
and different opinions regarding the cost-effectiveness of drugs, reimbursement issues and availability of
medications. A review of national guidelines for COPD in Europe [9] showed variability across national
guidelines with respect to the identification of patient subtypes. The German guidelines published in 2007
do not take phenotypes into consideration, whereas more recent guidelines generally recognise multiple
patient phenotypes. The classic phenotypes of chronic bronchitis and emphysema have been recognised in
the Czech Republic, England and Wales, Poland, Russia and Spain, with relatively consistent criteria. The
asthma-COPD overlap syndrome (ACOS) phenotype has been recognised in recommendations from
the Czech Republic, Finland, Russia, Spain and Sweden. Although variability in the cut-off value exists, the
main diagnostic criteria of ACOS are similar, including reversibility in bronchodilator testing, exhaled nitric
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oxide fraction, elevated sputum eosinophils and history of asthma [7, 10–15]. The fourth most recognised
phenotype is the frequent exacerbator phenotype; however, its definition differs in the guidelines of
different countries. The Czech Republic guidelines [10] define frequent exacerbators as those with a history
of two or more exacerbations over the past year. The guidelines from Finland, Russia, Portugal and Spain
define frequent exacerbators as those who have had two or more exacerbations or one or more severe
exacerbations leading to hospitalisation in the previous year [7, 9, 11–13, 15]. In Poland, patients with
forced expiratory volume in 1 s <50% predicted are also considered frequent exacerbators because of the
high risk of exacerbations [16].

GOLD categories A–D were proposed for the first time in 2011 [17]. They are composed of two
dimensions, the COPD assessment test (CAT) and the modified Medical Research Council (mMRC)
dyspnoea score for presenting symptom evaluation, lung function (GOLD stage classification) and
exacerbation frequency for future risk evaluation. A series of validation studies has been conducted in
different region, and showed some similar results, such as a relatively low number of category C patients,
significant heterogeneity in prospective exacerbation rates in category D, no differences in the predictive
value of mortality for GOLD 2011 and GOLD 2007, and a better predictive value of exacerbation for
GOLD 2011 and GOLD 2007 [18]. KOBLIZEK et al. [4] also compared Spanish phenotypes with GOLD
categories (2011 version) and showed that the majority of frequent exacerbators were in category D
regardless of the coexistence of chronic bronchitis, whereas 39% of non-exacerbators and 56% of those
with ACOS were also in category D, indicating marked heterogeneity in this category. In the 2017 update
of GOLD, lung function (GOLD stages 1–4) is considered independent of the assessment of GOLD
categories A–D, the predictive values of which need to be validated [2].

The phenotypes mentioned above mainly consider clinical signs, for example chronic bronchitis, dyspnoea,
exacerbations and lung function. However, these signs cannot reflect all of the underlying pathobiology,
including airway remodelling, lung damage and inflammation [19]. The presence of airway inflammation
in both stable COPD and exacerbation episodes is well recognised. Sputum cytology has facilitated the
identification of different sputum phenotypes, as determined by granulocyte composition, referred to as
neutrophilic, eosinophilic, mixed granulocytic and pauci-granulocytic [20, 21]. Sputum eosinophilia is
present in 10–40% of all patients with COPD [22–25]. Patients with persistent eosinophilia show faster
emphysema progression, without rapid lung function decline, as compared to patients with intermittent
eosinophilia [26]. Different exacerbation phenotypes have also been explored. BAFADHIEL et al. [27]
observed 145 patients over one year. Serum cytokines and chemokines were assessed at a stable state and
during exacerbations to identify biomarkers. Four biological exacerbation clusters were identified using
unbiased cluster analysis: proinflammatory bacterial-predominant (high level of IL-1β and TNFα);
T-helper lymphocyte type 1 viral-predominant (high level of CXCL10 and CXCL11); T-helper lymphocyte
type 2 eosinophilic-predominant (high level of IL-5, CCL13 and CCL17); and pauci-inflammatory with
limited change in the inflammatory profile.

The ultimate goal of phenotype is the better clinical management, and phenotype-specific clinical
management is eagerly desired. Inhaled corticosteroids are questionable owing to the unclear long-term
safety [28]. Considering that the presence of sputum eosinophilia (>3%) in COPD is a good predictor of
the response to inhaled corticosteroid treatments in stable disease, inhaled corticosteroids should be
selectively used for this subset of patients, rather than for all COPD patients. In acute exacerbations of
COPD, targeting oral corticosteroid treatment to those patients with evidence of eosinophilic airway
inflammation can lead to a safe reduction in the prescription of oral corticosteroids [29]. Another
anti-inflammatory agent, Roflumilast can reduce moderate and severe exacerbations in patients with
chronic bronchitis and a history of exacerbations [30]. Some new agents have proven effective in a subset
of COPD patients. Benralizumab (monoclonal antibody of IL-5Rα) improved lung function in COPD
patients with sputum eosinophilia, but did not decrease exacerbation rates, although there was a trend
toward reduction in exacerbations and improvement in health status [31].

COPD phenotype is important to provide patients with precise and personalised medicine. Most
phenotypes used to date rely essentially on clinical and physiological variables, and biological markers may
complete them. Given the complex of possible parameter combination, clinicians should select the tools to
be used according to the aim, such as prognosis evaluation, treatment response evaluation, or research [32].
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