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Patients with chronic obstructive pulmonary disease (COPD) often suffer other concomitant diseases that
negatively impact their prognosis and health status [1]. However, it is unclear if they are causally related to
COPD or result from shared risk factors, such as ageing, smoking and/or inactivity [2]. Likewise, the
precise underlying molecular mechanisms are also unclear [3], hence limiting targeted therapeutic
interventions. The use of network analysis can help to elucidate this conundrum [4].

Network analysis allows the creation of molecular and phenotypic networks that could provide new
insights into the pathobiology of human diseases [4–6]. HIDALGO et al. [7] used it to investigate
comorbidity relationships in the Medicare database, which included more than 30 million patient records,
and showed that patients develop diseases close in the phenotypic network to those they already have, and
that patients diagnosed with diseases which are more highly connected in the network tend to die sooner
than those affected by less connected diseases. These observations clearly support the concept that
comorbidities in the general population do not occur by chance and that, most likely, there should be
underlying molecular mechanisms that facilitate (or prevent) their occurrence.

GROSDIDIER et al. [3] also used network analysis to explore the potential molecular mechanisms underlying
multimorbidity in COPD. By mining available literature, they found that the 16 most frequent
comorbidities of COPD do indeed share many genes, proteins and biological pathways. Furthermore, they
also showed that chemicals contained in the tobacco exposome target about 70% of the identified proteins
that participate in these COPD multimorbidities [3]. In this issue of the European Respiratory Journal, DIVO

et al. [8] expanded their previous work in the field of COPD multimorbidity [9] and also used network
analysis to explore the associations between 79 comorbidities and five predefined clinical characteristics
(age, body mass index (BMI), severity of breathlessness, level of airflow limitation and exercise capacity) in
the BODE cohort (1969 COPD patients) and 316 non-COPD controls of similar age. Results confirmed
that the prevalence of comorbidities was higher in COPD patients than in controls but showed that the
comorbidity network was more dense (i.e. it had more nodes and edges) and involved more diseases (some
of them with unique links) in COPD [8]. Importantly, the COPD comorbidity network was found to have
a “scale free” architecture [8]. This indicates the existence of a few, highly connected nodes (diseases) in the
network (so-called “hubs”) that may play a key pathogenic role by holding the network and contributing to
its stability [10]. Based on this observation, DIVO et al. [8] propose that these hubs could be targeted for
specific correcting interventions. Finally, using network analysis DIVO et al. [8] also identified a number of
“modules” in the comorbidity network, including a cardiovascular one (observed both in COPD and
controls, but more dense and prevalent in the former), a module associated with younger and current
smoker COPD patients, a module characterised by mild−moderate airflow limitation and metabolic
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syndrome with high BMI and, finally, a less dense module centred around gastro-oesophageal reflux.
Interestingly, some of these modules reproduce previous findings that used different analytical strategies
(cluster analysis) in other cohorts [11, 12], thus reinforcing the validity of the observations by DIVO et al.
[8], who suggested that the diseases forming these modules could be targeted for screening.

In all, therefore, the work by DIVO et al. [8] reported in this issue of the European Respiratory Journal, in
combination with some other recent publications [3, 7, 11, 12], clearly indicate that comorbidities in
COPD do not occur by chance, that different comorbidities cluster with clinical symptoms, and that this is
not observed to the same degree in individuals of similar age without COPD. Future research is required
to identify the common genetic/environmental basis of multimorbidity in COPD in order to identify novel
therapeutic and/or preventive targets.
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