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Exacerbation of respiratory symptoms in COPD

patients may not be exacerbations of COPD

To the Editor:

Exacerbations of chronic obstructive pulmonary disease
(COPD) are defined as acute events characterised by a
worsening of the patient’s respiratory symptoms, particularly
dyspnoea, beyond day-to-day variation, leading to a change in
medical treatment and/or hospitalisation [1, 2]. Exacerbations
of COPD are a leading cause of hospitalisation and healthcare
expenditures, particularly in frail, elderly patients. They alter
the health-related quality of life and the natural course of
disease, increasing the risk of mortality, both during and after
the acute event [1, 2]. Patients with COPD frequently have
chronic comorbidities [1]. Several of these comorbidities may
produce acute events, contributing to the increased morbidity
and mortality in COPD exacerbations: acute myocardial
infarction, congestive heart failure, cerebrovascular disease,
cardiac arrhythmias and pulmonary circulation disorders [1].

By definition, acute exacerbations of COPD are considered
respiratory diseases, with specific reference to the respiratory
symptoms and to the organs involved (airways and lung).
Indeed, respiratory viral or bacterial infections and air pollution
are assumed to be the main causes of COPD exacerbations, but

the exact contribution of infections is difficult to establish, and
the aetiology of a large proportion of exacerbations remains
undetermined [1, 3, 4].

Although it is known that bronchoconstriction and hyperinfla-
tion contribute to the increase in dyspnoea in COPD patients, the
chronic airway, pulmonary and systemic inflammation present
in patients with stable COPD is associated with an acute
transient inflammatory process when respiratory symptoms
are exacerbated by infections and/or pollutants. Neutrophils
and/or eosinophils increase in the airways and lung, together
with inflammatory mediators and protein leakage (fig. 1). This
acute ‘‘respiratory’’ inflammation is associated with systemic
inflammation, as shown by the increase in circulating inflam-
matory cells and pro-inflammatory cytokines. These systemic
effects represent an important pathogenic link between COPD
and comorbidities, particularly cardiovascular diseases [3, 4].
Indeed, epidemics of influenza are associated with an increased
risk of death, particularly in elderly patients with chronic
diseases, and the cause of death may be both respiratory and
cardiovascular, particularly in the case of myocardial infarctions
and stroke [5]. c
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Some chronic diseases share with COPD not only the under-
lying chronic inflammation of the target organs (i.e. lungs,
myocardium and vessels), but also some defining clinical
manifestations, particularly fatigue and dyspnoea. In patients
with multimorbidity, the exacerbation of respiratory symp-
toms may be particularly difficult to investigate. In fact, the
exacerbation of respiratory symptoms in patients with COPD
may be caused by acute inflammation of the airways and lung
induced by infections and/or pollutants (in these cases the
term exacerbation of COPD is probably appropriate), but even
in these cases the airway and lung inflammation is associated
with concomitant systemic inflammation that may affect other
organs (e.g. vessels, heart and central nervous system) and thus
decompensate concomitant cardiovascular, or metabolic dis-
eases. Indeed, the exacerbations of respiratory symptoms
caused by decompensation of these concomitant diseases in
individual patients are sometimes difficult to distinguish from
those primarily respiratory exacerbations of COPD (fig. 1).

In addition, exacerbations of respiratory symptoms in patients
with COPD may also be caused by exacerbation of comorbid-
ities (e.g. decompensated heart failure, arrhythmias and throm-
boembolisms), without involving the airways and lung (in these
cases the term exacerbation of COPD is inappropriate and
misleading). The clinical manifestations of decompensated
heart failure, arrhythmias and ischaemic heart disease include

dyspnoea and/or orthopnoea, cough or wheezing. Sometimes,
electrocardiogram, echocardiogram and biomarkers such as N-
terminal pro-brain natriuretic peptide (NT-proBNP) and troponin
may help to assess the specific contribution of each disorder to
respiratory symptoms [6]. Pulmonary embolism may manifest as
shortness of breath, cough and sputum, and imaging or blood D-
dimers may be required to assess its contribution [7]. Finally,
depression is a very frequent comorbidity of COPD, creating a
vicious circle with dyspnoea, so that the presence of anxiety and
depression is associated with early admission to hospital in the
course of a COPD exacerbation because of more intense
respiratory symptoms [3, 8]. Interestingly, abnormalities of
biomarkers or imaging (e.g. NT-proBNP, high-sensitivity cardiac
troponin T, platelet function, or neutrophil gelatinase-associated
lipocalin) may be present in patients with COPD exacerbations
without overt clinical manifestations of myocardial damage and/
or dysfunction, pulmonary embolism, or renal failure. These
biochemical abnormalities are associated with increased mortality
[9]. Interestingly, exacerbations of respiratory symptoms may be
caused by exacerbations of chronic respiratory diseases that may
be present in patients with COPD, e.g. asthma, bronchiectasis and
interstitial lung diseases. In these cases it would be almost
impossible to identify the main cause or the relative contribution.

Finally, exacerbation of respiratory symptoms in patients with
COPD and no recognised concomitant chronic diseases may
also be caused by new acute events (e.g. myocardial infarction,
arrhythmias, pneumonia and pneumothorax). The latter cases
should also not be defined as COPD exacerbations.

The current definition of COPD exacerbation is only descrip-
tive and does not characterise an exacerbation of COPD in
itself. Rather, exacerbation of COPD is an exacerbation of the
respiratory symptoms in patients with COPD that may be
caused by other non-respiratory or respiratory mechanisms. This
difference is not semantic, but rather clinically relevant! The
complex pathogenic interactions between COPD and exacerba-
tion of various concomitant respiratory and/or non-respiratory
diseases results in degrees of summing, overlapping or mimick-
ing of respiratory symptoms diagnosed as a COPD exacerbation.

For this reason we suggest that the term ‘‘exacerbation of COPD’’
be changed to the broader term, ‘‘exacerbation of respiratory
symptoms in patients with COPD’’, with the aim to stimulate
physicians to carefully investigate in the individual patient the
complex respiratory and non-respiratory mechanisms poten-
tially involved, and thus treat the patient more appropriately
(fig. 1). Beyond this definition issue, it is imperative to continue
the search for reliable biomarkers for aetiological diagnosis of
exacerbations of respiratory symptoms in patients with COPD.

Similar to the above proposed change in terminology, we
suggest that exacerbations of respiratory symptoms occurring
in patients who have COPD and other concomitant chronic
respiratory (e.g. asthma, bronchiectasis and pulmonary fibro-
sis) or non-respiratory (e.g. chronic heart failure, arrhythmias
and obesity) diseases should be changed to exacerbations of
respiratory symptoms in patients with multi-morbidity,
including COPD and concomitant chronic diseases (e.g.
asthma, and/or bronchiectasis, and/or chronic heart failure).

Considering the complexity of COPD in both the stable
condition and during exacerbations of respiratory symptoms,

Exacerbation of coexistent
non-respiratory diseases

Hypertension
Heart failure

Ischaemic heart disease
Pulmonary embolism

Stroke
Depression

Exacerbation of coexistent
respiratory diseases

Asthma
Pneumonia

Bronchiectasis
Interstitial lung diseases

Pneumothorax

Exacerbation of COPD

Airway and 
lung infmamation

Exacerbations of 
respiratory symptoms in

patients with COPD

FIGURE 1. Exacerbation of respiratory symptoms in patients with chronic

obstructive pulmonary disease (COPD) may be caused by respiratory infections

and/or pollutants that cause acute inflammation of the airways and lung. These

acute events may be correctly defined as exacerbations of COPD, but only after

excluding other contributing mechanisms. Exacerbation of respiratory symptoms in

patients with COPD and no comorbidities may be caused by acute independent

events (e.g. pneumonia, pneumothorax, acute ischaemic heart disease and

arrhythmias). These acute events should not be defined exacerbations of COPD,

but rather exacerbations of respiratory symptoms in patients with COPD, followed

by a description of the cause(s).
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COPD patients in general, but in particular COPD patients
with comorbidities and exacerbations of respiratory symp-
toms, should be carefully monitored through a control panel
for their complexity [10].
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Tracheal oxalosis associated with Aspergillus niger

tracheobronchitis
To the Editor:

Aspergillus is a widespread mould that can cause a variety of
human diseases, usually in the setting of immunosuppression.
Invasive pulmonary aspergillosis is the most aggressive form
of Aspergillus infection and it is associated with morbidity and
mortality. Invasive Aspergillus tracheobronchitis is a rare entity,
primarily affecting lung transplant recipients, and patients
with AIDS or chronic obstructive pulmonary disease (COPD).
Aspergillus niger, and to a lesser extent A. fumigatus, can cause
calcium oxalate crystals to accumulate in the lung, a condition
termed pulmonary oxalosis. Tracheal oxalosis due to invasive
Aspergillus tracheobronchitis has, to our knowledge, not been
described before. Here, we report the case of a patient with
probable invasive Aspergillus tracheobronchitis who developed
tracheal oxalosis. Clinical, radiological and pathological
correlation is given.

Invasive pulmonary aspergillosis is the most aggressive form
of Aspergillus infection and it is related with a high morbidity
and mortality [1]. The majority of patients with invasive
aspergillosis are critically ill, requiring intensive care unit
(ICU) admission. The presence of Aspergillus in the airways of
critically ill patients carries higher mortality risk [2], and

should prompt further diagnostic evaluation, including fibre-
optic bronchoscopy [3].

Invasive Aspergillus tracheobronchitis is thought to be a rare
entity, primarily affecting lung transplant recipients [4], patients
with AIDS [5] and those with COPD [6]. Oxalosis is a condition
in which calcium oxalate crystals accumulate in different
organs. Oxalosis has been documented in patients with
pulmonary aspergillosis [7] or mucormycosis [8] infections.
However, there is no previous report in the medical literature of
tracheal oxalosis associated with Aspergillus infection.

Here we present an immunosuppressed patient who devel-
oped probable invasive Aspergillus tracheobronchitis and the
formation of calcium oxalate monohydrate crystals in the
tracheal wall.

A 67-year-old female was assessed for fever and generalised
myalgia. She had a medical history of splenectomy due to
idiopathic thrombocytopenia. She was diagnosed with septic
shock due to Streptoccocus pneumoniae infection and was admitted
to the ICU. Chest radiograph on admission showed no infiltrates
in the lung parenchyma. She rapidly developed multiple organ
dysfunction syndrome with acute respiratory distress syndrome c
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