
EDITORIAL

Personalised medicine in exacerbations of COPD: the

beginnings
Sanjay Sethi

E
xacerbations of chronic obstructive pulmonary disease
(COPD) are inflammatory events induced by infection
[1]. Therefore, the use of antimicrobial and anti-

inflammatory medications in exacerbations appears logical.
However, the evidence that antibiotics and corticosteroids are
beneficial in the treatment of exacerbations is relatively sparse,
and only a meta-analytic approach has given us sufficient
confidence in the use of these treatments [2, 3]. Placebo-
controlled and observational studies in hospitalised patients
with COPD exacerbations have shown the benefit of antibiotics
and steroids [4–6]. This has led to current recommendations for
treating all hospitalised exacerbations with both antibiotics and
steroids. However, as we appreciate the heterogeneity of
infection and inflammation in exacerbations, using the same
treatment in all exacerbations does not appear appropriate.
Bacterial infection causes approximately 50% of exacerbations;
therefore, antibiotic use is probably unnecessary in the other
50% [1]. Eosinophilic inflammation is seen in a third of
exacerbations, so corticosteroids may be of limited benefit in a
substantial proportion of exacerbations [7].

In a hospitalised patient with a COPD exacerbation, the cost of
antibiotics accounts for a small fraction of the total cost of care.
However, everyone is well aware of the dangers of inap-
propriate and excessive antibiotic use with regards to selection
of antibiotic resistant pathogens and adverse effects. Therefore,
discriminating exacerbations that are bacterial in origin from
those that are not would help us target antibiotic therapy.
Sputum cultures lack the sensitivity, specificity and speed to be
such a discriminatory tool. Biomarkers such as procalcitonin
and C-reactive protein could be useful, but are costly (for
procalcitonin), lack proper microbiological and clinical valida-
tion, and, as illustrated by SOLER et al. [8], perform quite
differently in various studies and populations [9]. Sputum
purulence can be regarded as a biomarker of a bacterial
exacerbation. It is attractive in many respects as it is cheap, has
been validated microbiologically, and is available at the point
of care [10, 11]. What it lacks is proper clinical validation as a
guide for the need of antibiotic treatment.

Although assessing sputum purulence should be straightfor-
ward, that is not always the case. Sputum purulence is reliable
in patients with baseline mucoid (non-purulent) sputum.
However, a third of patients with COPD may have baseline
purulent sputum [12]. In those patients, an increase in
purulence can sometimes be discerned, but not always.
Patients often do not pay attention to the colour of sputum
or describe dynamic changes in purulence: ‘‘It was yellow last
night, but looked clear today morning’’. And then there are
those with very severe airflow obstruction who feel chest
congestion but cannot bring up the sputum: ‘‘I hear it rattling
in my chest but I cannot get it up, so I do not know what colour
it is’’.

In their unique and well-conducted trial, SOLER et al. [8] have
attempted to address the clinical utility of sputum purulence
as a determinant of antibiotic treatment in hospitalised
exacerbations of COPD. The design of this study is unique in
that antibiotics were withheld in patients without purulent
sputum and the comparator group was composed of patients
with purulent exacerbations treated with antibiotics. Of note,
only 73 out of 184 eligible patients met the inclusion and
exclusion criteria for the study, with prior recent antibiotic and
corticosteroid use and need for intensive care being the most
common (and appropriate) reasons for exclusion. Most
patients received systemic corticosteroids. The primary out-
come of treatment failure was measured at day 3, and was
comparable in the two groups.

Does this result mean than we should withhold antibiotics in
hospitalised patients with COPD exacerbations based on the
absence of purulent sputum? Although this study would
certainly suggest that is appropriate, there are issues of study
design that should give us pause. In clinical studies, when
groups are compared, randomisation is essential to provide
baseline equivalence between the two groups, so that we are
comparing ‘‘apples to apples’’. Furthermore, placebo controls
and blinding are also essential. In this study, whether patients
with purulent sputum (bacterial) exacerbations were the same
as those without purulent sputum (non-bacterial) is debatable.
There is now ample evidence in the literature that bacterial
exacerbations are associated with greater levels of airway and
systemic inflammation and greater clinical severity than non-
bacterial exacerbations [13, 14]. In their landmark study,
ANTHONISEN et al. [15] showed that type 1 exacerbations (with
increased dyspnoea, sputum volume and sputum purulence)
had a much lower rate of spontaneous resolution in the
placebo arm compared to type 2 (two of the three cardinal
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symptoms) or type 3 (one of the three cardinal symptoms)
exacerbations, with rates of 43, 60 and 69.7%, respectively.
Because of the design of this study, there is a striking
imbalance between the two arms in the Anthonisen type of
exacerbations, with 82% versus 0% being type 1 and 0 versus
47% being type 3 in the purulent and non-purulent groups,
respectively. Furthermore, at day 30, 74% of the non-purulent
exacerbations had achieved complete clinical resolution,
compared to only 46% of the purulent group. At day 180,
36% of the non-purulent group had experienced a recurrent
exacerbation, while this happened in as many as 60% of
purulent group. Systemic inflammation, as measured by serum
C-reactive protein, was significantly greater in the purulent
group at admission and on day 3. Therefore, comparison of
these two groups of patients is of ‘‘apples to oranges’’.

If the comparison of the two groups is confounded by baseline
differences, what does this study teach us? More important
than the comparison between the two groups of patients is the
observation of good clinical outcomes in the non-purulent
group. This study essentially extends the observation of the
Anthonisen study to hospitalised patients, in that patients with
type 3 and selected type 2 exacerbations may not benefit from
antibiotics [1, 15]. This study provides the basis of performing
a randomised placebo controlled trial of antibiotics in
hospitalised patients with non-purulent sputum, which
appears to be underway, which will give us complete
confidence in withholding antibiotics in such patients.

Can we better target systemic steroid use in exacerbations?
Although a short course of systemic steroids is often regarded
as benign, there is emerging evidence that this may not be the
case in the setting of an exacerbation of COPD. The best
described adverse effect is hyperglycaemia [6]. High-dose
systemic steroids for exacerbations have been associated with
invasive aspergillosis, a disorder with high morbidity and
mortality [16]. Two recent trials have raised additional
concerns. In the MAESTRAL study, comparing moxifloxacin
to amoxicillin/clavulanate in out-patient type 1 exacerbations
of COPD, about 35% of patients received systemic corticoster-
oids [17]. These patients experienced worse outcomes than
those who did not receive systemic corticosteroids, although
they were not discernibly sicker than patients who did not
receive systemic steroids. In another recent study, patients
with exacerbations of COPD who did not have eosinophilic
inflammation at exacerbations and received systemic corticos-
teroids had worse outcomes, while those with eosinophilic
inflammation were shown to have benefit with steroids [18].

Given the medical and economic importance of exacerbations
of COPD, our evidence base for appropriate management of
this common problem has been lamentable. However, this
study and other work gives us good reason to hope that we
will be practicing personalised medicine in exacerbations of
COPD in the near future, where, based on clinical assessment
or easily obtained biomarkers, we will be selecting who will
receive antibiotics and systemic steroids.
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