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COPD is a complex and largely heterogeneous disease [1, 2]. The global prevalence of COPD is estimated
to be 11.7% [3], with an estimated mortality in 2010 of around three million people [4]. The clinical
management strategy has mostly been guided by the magnitude of airflow limitation, symptom burden and
exacerbation risk [5]; however, these cannot fully take into account the heterogeneity of COPD. Acute
exacerbations of COPD (AECOPDs) are defined as the significant worsening of respiratory symptoms
which exceed the normal daily variations thus requiring changes to the current treatment [5]. AECOPD
accounted for a substantial proportion of the socioeconomic burden of COPD [6], and a marked
heterogeneity of the aetiology, pathophysiology and clinical manifestations of AECOPD existed [7]. In
light of these heterogenous characteristics, efforts have been made to phenotype AECOPD [8]. There have
been some studies focusing on the findings from clinical assessments or biomarker expression levels,
highlighting the role of the exacerbation frequency [9], pathogen [10] and blood eosinophilia [11].
Nevertheless, most of these studies were restricted to the analysis of single biomarkers, some of which
were not readily detectable in clinical practice, and phenotyping of AECOPD was mostly confined to the
identification of infectious pathogens.
In this issue of ERJ Open Research, MACDONALD et al. [12] have explored a novel, comprehensive strategy to
identify the aetiological phenotypes of AECOPD. In this prospective observational study, the phenotypes of
AECOPD were identified through a constellation of metrics, ABCDEFGX, where: A=airway virus, B=bacterial,
C=co-infection, D=depression/anxiety, E=eosinophils, F=cardiac failure, G=general environment, X=unknown.
This study has underscored a clinically relevant issue; AECOPD was comprised of multiple phenotypes. On
admission, 69.2% of the 146 hospitalised patients with AECOPD had more than one phenotype of AECOPD,
and only ∼25% of patients had a single aetiology. Importantly, these phenotypes of AECOPD could be
associated with clinically meaningful outcomes. For instance, patients who experienced infective exacerbations
might have a greater risk of progressing to death within 12 months after hospital discharge. During
convalescence, the Hospital Anxiety and Depression Scale, blood eosinophil count and N-terminal pro-brain
natriuretic peptide (NT-pro-BNP) levels remained significantly higher within the longitudinal follow-up than the
levels among patients with AECOPD due to the aetiology of the D/E/F categories.
To our knowledge, this is a pioneering study that mapped the composite aetiological phenotypes of AECOPD
based on the metrics that were readily derived from the routine clinical assessments. The strategy that
phenotyping AECOPD based on the aetiologies might have a role in optimising the management for
AECOPDs should be verified in ongoing studies. In spite of this, there remain critical issues with regard to the
clinical implications of the composite aetiologies and the robustness of AECOPD phenotypes.
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The study by MACDONALD et al. [12] showed that most patients might have more than one aetiology
triggering the onset of AECOPD upon meticulous phenotyping. Although the relatively small sample size
has hindered further analysis that fully appreciated the complexity of AECOPD. Efforts that sought to
elucidate the clinical significance of the multiple facets of AECOPD are warranted.
First, patients with composite phenotypes of AECOPD might have poorer clinical outcomes. When
analysing based on any single aetiology, elevated levels of cardiac biomarkers (aetiology ‘F’) was most
common (detected in 71.2% of patients) upon the onset of AECOPD. However, patients with the infection
plus the cardiac failure phenotype dominated in category ‘F’. This finding echoed the fact that chronic
bronchial infection in COPD patients was associated with a higher incidence of cardiovascular events [13].
An unanswered question is whether infection and heart failure combined could further aggravate AECOPD
compared with infection and heart failure alone. The present study revealed that co-existing infections were
rather common among patients with AECOPD who had eosinophilic inflammation (16 (40%) out of 40).
Previous studies have demonstrated that the inflammatory phenotypes of COPD were associated with the
sputum microbial compositions [14] and that the sputum microbial compositions could accurately predict
the risk of eosinophilic exacerbation of COPD [15]. However, there also existed a dilemma that patients
with AECOPD who had blood eosinophilia might benefit from corticosteroid therapy [16], which would in
turn increase the risk of infections [17]. A thorough evaluation of the spectrum of the aetiology of
AECOPD may help maximise the clinical benefits of individualised treatment.
Secondly, some composite aetiologies of AECOPD have also been the clinical manifestation of the
comorbidities. Comorbidities have been fairly common in COPD patients and are important correlates of the
poorer outcomes of AECOPD. In the present study, the pre-existing cardiovascular comorbidities might have
accounted for the large proportion of category ‘F’, although some of the COPD patients without
cardiovascular disease might also have elevated NT-pro-BNP levels during exacerbations [18]. In fact,
NT-pro-BNP and cardiac troponin levels were also the strong predictors of the future risks of mortality in
patients with AECOPD [19, 20]. Among patients with concomitant ischaemic heart disease, the risk of
cardiovascular events was markedly increased during AECOPD or at least 90 days after [21]. Apart from these,
depression or anxiety has been common among patients with COPD [22]. While 24.3% of patients were
identified as belonging to the aetiology category ‘D’, depression or anxiety was present as the concurrent
aetiology in this study. The results that depression or anxiety mostly occurred along with bacterial infection or
cardiac failure could be partially reflected by the finding that psychiatric disorders were associated with
cardiovascular comorbidities in COPD [23]. What remained less clear was whether the psychiatric disorders
were more relevant to the comorbidities for COPD exacerbation. More metrics, such as obtaining a detailed
medical history, might help to distinguish the pre-existing comorbidities from the trigger of AECOPD.
Finally, the robustness of the AECOPD phenotypes over time is unclear because the current assessment was
conducted at a single timepoint. In the present study, a large number of patients had evidence of infections
during AECOPD, and had a greater risk of having a worse prognosis despite the fact that use of antibiotics
or corticosteroids had been adjusted. In fact, it would be difficult to discriminate bacterial colonisation or
viral detection from pathogen infection among patients with COPD [24, 25], although new-onset infection
might have a more important role in predisposing to AECOPD. Indeed, the bacterial infection, but not viral
detection, was more likely to be recurrent during subsequent AECOPD episodes, as revealed in a previously
study [26]. Complete longitudinally follow-ups for multiple subsequent exacerbations and recoveries should
be considered for illuminating the robustness of the AECOPD phenotype. Moreover, the eosinophilic COPD
exacerbations were also more repeatable during subsequent AECOPD episodes [26], and were associated
with an elevated blood eosinophil count in clinically stable COPD [27]. Since the robustness of AECOPD
phenotypes was related to the clinically stable states, a complete longitudinal follow-up that consisted of
stable-state exacerbations and convalescence should also be planned to thoroughly illuminate the relationship
of phenotypes between steady-state COPD and exacerbations.
In summary, profiling the complete spectrum of the phenotypes of AECOPD may be practical in clinical
settings. More efforts should be made to unravel the clinical significance of the composite phenotypes of
AECOPD on predicting the prognosis or therapeutic response, and to explore the robustness of AECOPD
phenotype in follow-up studies.
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