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Apart from the presence of comorbidities [1], there are two other circumstances that have demonstrated a
negative impact on the natural history of bronchiectasis: chronic bronchial infection (CBI) by
Pseudomonas aeruginosa and exacerbations. Many studies have shown an association between CBI by
P. aeruginosa and reduced quality of life [2], a steep decline in lung function [3], increased inflammation
(both bronchial and systemic) [4], higher healthcare costs [5], and even a higher mortality rate [6]. One
recent meta-analysis concluded that this association is more evident with CBI by P. aeruginosa rather than
by other pathogenic microorganisms [7]. Similarly, exacerbations (particularly multiple and/or severe
exacerbations) have been associated with various parameters of severity in bronchiectasis [3], including a
higher mortality rate [8, 9]. It is hardly surprising, therefore, that the three validated multidimensional
scores published to date to evaluate the severity or prognosis of bronchiectasis [8–10] include the presence
of a CBI by P. aeruginosa as one of their variables, and that two of the three [8, 9] also include the
frequency and/or severity of exacerbations. Accordingly, some authors have even suggested that those
bronchiectasis patients with CBI by P. aeruginosa and those who present multiple exacerbations could
represent two distinct clinical phenotypes of bronchiectasis patients, each with their own clinical
characteristics and prognoses [11, 12]. Finally, it should be stressed that both these circumstances are
extremely important from a therapeutic standpoint. In fact, the vast majority of the treatments on the
market or in development are primarily aimed at infection by P. aeruginosa, with a drop in the number of
exacerbations as the main objective [13].

Nevertheless, despite recent advances in our knowledge of both acute and chronic infection in
bronchiectasis, many questions remain unanswered, and some of these have a particular clinical
significance. It is well known that patients with CBI by P. aeruginosa present more, and more severe,
exacerbations [14], and so it is pertinent to ask: Is the relationship between the presence of a CBI by
P. aeruginosa and a poorer prognosis of bronchiectasis necessarily mediated by the presence of
exacerbations? Or, in other words: Do those patients with CBI by P. aeruginosa who present no
exacerbations, or only a few, also have a poorer prognosis? The answer to this question is crucial to any
real understanding of the disease’s natural history, and it could also have a profound therapeutic impact.
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In the current issue of the European Respiratory Journal, ARAÚJO et al. [15] try to provide an answer to
this question, using a large multinational cohort of bronchiectasis patients with different baseline
characteristics. These authors use a multivariate analysis to establish the relative independent risk of
mortality in four groups of patients assembled on the basis of combinations of two variables: the presence
or absence of CBI by P. aeruginosa and the presence or absence of at least two exacerbations per year. The
authors conclude that, although the presence of a CBI by P. aeruginosa was generally associated with a
lower quality of life, it was only associated with higher mortality in those groups with multiple (at least
two) annual exacerbations, and this was especially the case when they also presented CBI by P. aeruginosa.
These results extend the scientific evidence on the enormous importance of both preventive treatment of
exacerbations and treatment of exacerbations themselves (regardless of the microorganism that caused
them), and they endorse the general approach recommended by the recently published European
bronchiectasis guidelines [16] of using long-term inhaled antibiotics to treat those patients with CBI by
P. aeruginosa and multiple exacerbations (at least three per year according to these guidelines). However,
as so often occurs in science, this study also throws up many other extremely interesting questions.
Perhaps one of the most important clinical questions is whether patients with CBI by P. aeruginosa but
few exacerbations should be treated with long-term (preferably) inhaled antibiotics, although this situation
is much less common in clinical practice (ARAÚJO et al. [15] found only 15.9% of patients with CBI by
P. aeruginosa and fewer than two exacerbations per year, and this percentage is similar to those found in
other large databases [9, 10]).

There are many arguments for and against taking a therapeutic decision along these lines as have been
stated by some authors and different guidelines [17]. Although it is true that there does not seem to be
any excess mortality in the absence of exacerbations, we do know that the presence of a CBI by
P. aeruginosa induces a deterioration in a patient’s quality of life (as evidenced in the study by ARAÚJO

et al. [15], and in others in the scientific literature [2, 15]), and a greater clinical severity (the percentage
of asymptomatic patients with CBI by P. aeruginosa is extremely low) [8–10]. Both these factors could be
improved by treating the CBI, as has been demonstrated by several clinical trials [18, 19]. Nevertheless,
although some clinical trials with inhaled antibiotics have included patients with multiple exacerbations
[20, 21] (while some, such as the one on inhaled colistin [19], did not require any previous exacerbations
at all), these exacerbations were only recorded in the year prior to inclusion which does not mean the
same future yearly average of exacerbations. Furthermore, we still do not know whether the presence of a
CBI by P. aeruginosa is merely a marker of the severity of bronchiectasis or whether it is the cause of
subsequent multiple exacerbations [22, 23] and whether, therefore, its treatment could prevent the onset of
these exacerbations and thereby improve the prognosis. We also come across fragile patients affected by
CBI by P. aeruginosa and by several comorbidities (of a cardiorespiratory nature, for example) who have
few exacerbations, but these exacerbations are very severe due to the patients’ deteriorated baseline situation.

On the other hand, it is impossible to ignore the arguments against long-term treatment with inhaled
antibiotics. More particularly, there are no specific studies of patients with CBI by P. aeruginosa and few
exacerbations that clearly establish any indication for their treatment and, anyway, long-term treatment
often has adverse effects (generally of a local nature). Such treatment also represents a considerable
financial burden for the management of bronchiectasis patients [5] and this is difficult for many
healthcare systems to assume.

Maybe we can take a more individualised therapeutic approach to patients with CBI by P. aeruginosa, as
the decisions concerning this subgroup of patients largely depend on their personal characteristics, the
accessibility and cost of the medication, as well as the microbiological environment of their home country
with respect to the prevalence of CBI by P. aeruginosa and the pattern of resistance existing there (as in
the case of most infectious diseases). Maybe additional data for specific geographical areas could be taken
from national guidelines on bronchiectasis (probably this is why national guidelines are also important)
where the recommended general treatment of international guidelines could be sometimes modified
according to particular local circumstances [24]. The study by ARAÚJO et al. [15] for example, shows how
the prevalence of CBI by P. aeruginosa varies enormously from one country to another, ranging from 0.9%
in Serbia and 12.5% in the UK to over 21% in Spain and around 40% in Greece and Israel; and the latter
percentage may possibly be matched, or even surpassed, in Latin American countries [25] and China [26].
It may therefore be appropriate to start treatment with inhaled antibiotics in patients with marked clinical
deterioration as a result of CBI by P. aeruginosa; or in those with several comorbidities (particularly in
countries with an ageing population that is therefore subject to a higher probability of concomitant
diseases); or in microbiological environments with a high prevalence of CBI by P. aeruginosa or a high
level of resistance to treatment, to avoid any deterioration in the microbiological situation (many of the
multi-resistant P. aeruginosa maintain a good sensitivity to colistin, a drug available via the inhaled route
[27]). Inhaled antibiotics are particularly suited to countries where they are not too difficult or expensive
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to acquire and where there is already a substantial past history of their administration. And while we await
new evidence on both the most appropriate type of patient for inhaled antibiotic treatment and its
cost-effectiveness, concerted efforts are being made internationally to unify definitions (of, for example,
exacerbation and chronic bronchial infection) and establish the clinical and radiological criteria for
diagnosis that should be used in future clinical studies [28]. Such a unification would represent an
incalculable advance in terms of scientific rigour. Furthermore, long-term longitudinal studies based on
national and international registries, which are currently mushrooming at an extraordinary rate, could
provide answers to the many questions that are still unresolved. Such studies will help us trace the natural
history of bronchiectasis and establish the chronological order of the disease’s pathological events. This
will bring us closer to a preventive medicine that could anticipate such events (for example, CBI by
P. aeruginosa and exacerbations).

We also need studies with biomarkers [29] that could indicate which patients with pre-established CBI by
P. aeruginosa will present a better or worse prognosis or a higher or lower number of exacerbations, as this
advance would enable us to offer our patients more personalised treatment. There is also a need for
clinical studies on the cost-effectiveness of treatment with long-term inhaled antibiotics specifically
designed for patients with CBI by P. aeruginosa and few exacerbations, using important clinical outcomes
other than exacerbations (for example, clinical changes or alterations to the quality of life).

While we await this type of new evidence, excellent studies like that of ARAÚJO et al. [15] are very welcome,
as they increase the scientific evidence on a subject of the utmost clinical importance and they make clear,
yet again, the need to continue investigating the impact of P. aeruginosa and exacerbations on the natural
history of bronchiectasis, in order to extend our knowledge of these matters to a point where we will have
more answers than questions.
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