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SUMMARY 

Chronic Obstructive Pulmonary Disease (COPD), characterised by persistent respiratory 
symptoms and airflow limitation, is one of the leading causes of death worldwide with a 
high economic and societal burden. COPD is a very heterogeneous disease, which 
makes the management complex. The disease is featured by acute events, impacting on 
health related quality of life, exercise capacity and activities of daily living. These acute 
events can be discriminated in respiratory infections, including community acquired 
pneumonia (CAP), and exacerbations (AECOPD). Although both disease conditions pre-
sent with comparable symptoms, discrimination is important for prevention strategies, 
treatment options and outcomes. Therefore the current thesis aimed to better under-
stand both disease conditions as well as to provide recommendations for which speci-
mens to use for respiratory microbiome analysis (Chapter 1). 

To optimise disease management, it is important to gain insight into both disease condi-
tions. Chapter 2 and 3 aimed to assess the prevalence of COPD in CAP patients, as well 
as to determine characteristics and the bacterial aetiology of patients with COPD com-
pared to non-COPD patients. A large observational study revealed that CAP patients 
with COPD were significantly older, more often current or former smokers, with more 
severe CAP, compared to non-COPD patients with CAP. Different bacterial pathogens 
were observed in patients with and patients without COPD, which advocates the use of 
different treatment options. Besides, worse outcomes were observed in patients with 
COPD; higher mortality rates and longer length of hospital stay. Older age and admis-
sion to an intensive care unit were observed to be related to short- and long-term mor-
tality for patients with CAP, independent of COPD. Bacterial pathogen detection 
seemed to be important, as patients without pathogen detection had more severe CAP 
and higher mortality rates. Overall, these chapters suggest that insight into characteris-
tics of patients with COPD and the aetiology underlying CAP might contribute to better 
management and treatment of patients. 

Since smoking is the most important risk factor to develop COPD, and is also related to 
an increased risk of developing CAP, chapter 4 studied the impact of smoking on the risk 
to develop CAP in patients with COPD compared to patients without COPD. This study 
showed that current smoking is not related to an increased risk to develop CAP in pa-
tients with COPD, while this is the case in patients without COPD. Interestingly, current 
smoking patients with COPD had a comparable risk to develop CAP as never smoking 
patients with COPD. Which mechanisms underlie this observation is currently unknown 
and needs further investigation. 

One of the main symptoms related to COPD is sputum production. This symptom is also part 
of the definition of AECOPD, and frequently reported by patients. In chapter 5 the influence 
of sputum production and sputum aetiology on patient characteristics, health status and 
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exercise capacity was assessed in a population of patients with stable COPD who were re-
ferred for pulmonary rehabilitation (PR). Almost one-third of the patients with stable COPD 
produced a spontaneous sputum sample, with a positive culture related to a worse health 
status compared to patients who did not produce spontaneous sputum. Besides, patients 
with a positive sputum culture had a higher exacerbation frequency before PR and reported 
more often symptoms of chronic bronchitis. This study makes us aware of specific clinical 
profiles of patients with COPD, which is important in order to develop specific recommenda-
tions following the general management of patients with COPD. 

Next to CAP, patients with COPD are susceptible to acute exacerbations of the disease. 
AECOPD are often subject of research, but still much remains unclear due to the heter-
ogenic character of this event. In chapter 6 the impact of AECOPD, stratified by severity, 
on pulmonary rehabilitation (PR) was determined. This research observed that even 
though patients were having a mild-to-moderate AECOPD during PR, positive results 
were achieved at the end of PR. Unfortunately, patients with severe AECOPD during PR 
had on average no improvement of health related quality of life, symptoms of anxiety 
and depression and exercise capacity. However, these results also showed no overall 
decline in outcomes, which might be considered as a benefit. This should however, be 
investigated by comparing a group of patients with severe AECOPD during PR who fin-
ished PR, with a comparable group who did not finish PR. Still, it is important to moti-
vate and encourage patients to complete PR even though exacerbating, as the benefits 
of PR have been convincingly demonstrated in the past. 

Overall, the before mentioned results highlight the fact that a lot more research is neces-
sary in the field of respiratory infections and exacerbations in patients with COPD. In the 
last few years, respiratory microbiome analysis is positioned as a promising technique to 
overcome pressing questions. Chapter 7 aims to provide a recommendation on which 
respiratory specimens to use for respiratory microbiome analysis in patients with COPD. 
Different respiratory specimens were assessed, of both the upper and lower respiratory 
tract. In general, the alpha and beta diversity differed between the respiratory speci-
mens, but the patient-specific signature in the respiratory specimens was more pro-
nounced than the specimen-specific signature. So, different respiratory specimens of one 
subject are more alike to each other than similar respiratory specimens of other subjects. 
This observation makes respiratory microbiome research in the future easier, as less 
invasive sampling techniques might be sufficient enough for clinical practice. 

In conclusion, this thesis discussed various concepts of respiratory infections, exacerba-
tions and the respiratory microbiome in patients with COPD (Chapter 8). Many steps are 
needed to understand the different disease conditions and to optimize treatment and 
overall management. Respiratory microbiome analysis is challenging, as well as promis-
ing to understand the development of COPD. Possibly non-invasive sampling techniques 
can be used to assess the respiratory microbiome for clinical practice. 


