
EDITORIAL

Prudent use of antibiotics: acute exacerbation of COPD

as an example
G.G.U. Rohde

T
his is an important year for respiratory medicine, as
2010 has been declared ‘‘Year of the Lung’’. A multitude
of activities have been prepared long in advance and

many important initiatives are on their way or yet to come. The
European Centre for Disease Prevention and Control (ECDC)
has, in parallel, been campaigning for several years for a more
prudent use of antibiotics [1]. Last year was devoted to
promoting prudent use of antibiotics to primary care pre-
scribers and this year, a campaign promoting prudent anti-
biotic use to hospital prescribers is well under way [2]. The
majority of antibiotics are prescribed for respiratory infections
and tuberculosis. The secretary of European Respiratory Society
(ERS) Assembly 10 (Respiratory Infections and Tuberculosis)
and members of ECDC met recently in order to organise
support for European Antibiotic Awareness Day, planned for
November 18, 2010. On this date, international respiratory
societies also celebrate World COPD Day. This coincidence may
be regarded as a signal to illustrate important common aspects
of chronic obstructive pulmonary disease (COPD) management
and antibiotic awareness.

Antibiotic-resistant strains of pathogenic bacteria are increas-
ingly prevalent in hospitals and the community. Antibiotic
prescriptions without clear indication contribute significantly
to the increase in antibiotic resistance [3]. Acute exacerbation of
COPD (AE-COPD), a disease which has become a leading
cause of morbidity and mortality worldwide, often results in
administration of antibiotics. For example, in one study,
antibiotics were found to have been prescribed in 85% of
69,820 patients admitted for AE-COPD to 360 hospitals
throughout the USA [4].

The evidence for antibiotic prescription for AE-COPD is weak.
Recent data suggest that ,70% of exacerbations are infectious
in origin [5]. Of these, only 20–30% can be related to bacteria
detected by sputum culture [5]. It is difficult to prove that
pathogens detected in sputum are the relevant triggers of
exacerbation, as detection is not proof of infection. Recent
findings have shown that growth of bacteria in sputum
cultures of COPD patients can also result from colonisation
of the airways [6], which is not a clear indication for antibiotic
treatment. Moreover, respiratory viruses are detected in .50%
of exacerbations and also have to be considered as major
infectious triggers [7]. In these cases, antibiotic therapy is not
effective. Coinfection with bacteria and viruses is prevalent in

half of virus-positive AE-COPD patients and it has not been
shown that antibiotic therapy is beneficial in these cases.

In spite of the high prevalence of COPD and the resulting high
number of exacerbations worldwide, there is only a very
limited number of studies on the efficacy of antibiotic
treatment in AE-COPD. A recent Cochrane Review on
antibiotics for exacerbations of COPD identified only 11 trials
investigating a total of 917 patients [8]. This is in striking
contrast to the enormous number of patients suffering from
AE-COPD each year worldwide. This recent analysis showed a
reduction of the risk of short-term mortality by 77%, a decrease
in the risk of treatment failure by 53% and the risk of sputum
purulence by 44%. However, there is a warning that the results
have to be interpreted with caution due to the differences in
patient selection, antibiotic choice, the small number of trials
included and the lack of control for interventions that influence
outcome, such as use of systemic corticosteroids and ventila-
tory support. Most importantly, only three studies (from 1968,
1972 and 2001) with a total of 298 patients were eligible for
assessment of mortality. It should be mentioned that, although
the combined analysis showed a survival benefit, each indivi-
dual study was relatively small in size and was underpowered
to answer this critical question [9]. The same was true for
studies assessing treatment failure (1968, 1972 and 1992; 263
patients) and sputum purulence (1968 and 1972; 205 patients).

There is significant heterogeneity in findings across studies,
indicating a lack of consistency and robustness in the results.
Recently, a placebo-controlled trial investigated the effects of
antibiotic treatment with doxycycline in addition to cortico-
steroids in AE-COPD [10]. The primary end-point was clinical
success on day 30: this was not significantly different between
groups. However, secondary end-points, such as clinical
success and clinical cure on day 10, were in favour of antibiotic
treatment. This study suggests that it is safe to omit antibiotic
treatment in a clinical trial of AE-COPD but it cannot answer
the crucial question of whether antibiotics are efficacious, as
the results are, again, heterogeneous and the study was
underpowered. In addition, the antibiotic used, doxycycline,
may not be first choice in most European countries. The latest
publication in the field is a retrospective cohort study of
hospitalised AE-COPD patients performed at 413 acute care
facilities throughout the USA [11]. The analysis was based on a
database developed for measuring healthcare quality and
utilisation. Antibiotic treatment was defined as a minimum of
two consecutive days of an antibiotic for AE-COPD. The
primary end-point was a composite measure of treatment
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failure, defined as the initiation of mechanical ventilation after
hospital day 2, in-hospital mortality and readmission for
COPD within 30 days of discharge. It was found that the risk
for treatment failure was lower in the antibiotic-treated
patients (OR 0.87, 95% CI 0.82–0.92). However, this analysis
has many problems. The groups investigated were hardly
comparable, as treated patients received more short- and long-
acting bronchodilators, steroids, morphine and loop diuretics
than those not receiving antibiotics. Only administrative data
could be used for the analysis, such that physiological
differences between groups could not be directly adjusted
for. Identification of patients was performed by administrative
data review, which implies that classification of patients might
have been severely biased. To date, there is no single study
sufficiently powered to demonstrate the efficacy of antibiotic
treatment in AE-COPD.

It is obvious that there is a paucity of reliable data on the use of
antibiotics for AE-COPD. Most of the studies lack an objective
definition of COPD and cannot be compared to the standards
of current guidelines (such as those of the Global Initiative for
Obstructive Lung Disease (GOLD)). Differences in disease
definition may have severely biased the results obtained. The
different study populations showed clinically important
differences in severity of COPD exacerbations. The small
number of studies so far does not allow for stratified analysis
according to severity of COPD exacerbations. There may also
be substantial publication bias, as during the time most of the
studies were performed (mainly the 1970s), negative results
may not have been published, and such studies were not
centrally captured and published. A very important limitation
of nearly all studies on the topic is the lack of a standardised
treatment for exacerbation. So far, only one clinical trial [10]
included standardised treatment, but the results were not
unequivocal. However, on this weak basis, antibiotic treatment
for AE-COPD is recommended for patients with severe
exacerbations or severe underlying COPD. Most episodes of
AE-COPD are mild-to-moderate and not severe. At the
moment, there is no clear recommendation for antibiotic
treatment for these patients. These facts underline the need
for a sufficiently powered, randomised, placebo-controlled
trial of antibiotics for mild-to-moderate AE-COPD. In the face
of the fact that respiratory viruses are detected in 50% of
exacerbations, a major task is the reduction of unnecessary
antibiotic treatment in patients with mild-to-moderate AE-
COPD to stop the threatening increase in antibiotic resistance.
It has been convincingly shown that prudent reduction of
antibiotic use confers low bacterial resistance without increase
in complications [12]. Taking this important aspect into
account, it seems that the risk–benefit ratio of antibiotic
treatment for mild-to-moderate AE-COPD is negative and
such treatment should, therefore, be discouraged. The most
recent study [10] showed that it is safe to treat AE-COPD
patients of all grades of severity (GOLD I–IV) with placebo if
standardised treatment is provided.

Adverse events are an important issue. It has been shown in
several trials that adverse events are higher in patients treated
with antibiotics than in patients administered a placebo [8].
Hence, the individual patient might benefit from reduced
adverse events associated with antibiotic treatment if anti-
biotics are no longer prescribed for this indication. In addition,

the individual patient might also benefit from decreased
selection of antibiotic-resistant strains by reduction of anti-
biotic consumption. Society will clearly benefit if unnecessary
antibiotic prescriptions are reduced. This has been convin-
cingly shown in other settings [12].

Finally, there is the potential economic impact. Antibiotic
therapy can be costly and it has been shown that reduction in
antibiotic use significantly reduces costs [13].

In conclusion, we have to be aware of the fact that, to date,
there is no convincing evidence for the use of antibiotics in
AE-COPD and clearly, new studies powered enough to
definitively show a benefit of these drugs are needed. These
studies have to take the heterogeneity of COPD into account,
particularly differences in COPD severity, exacerbation fre-
quency and bacterial colonisation. On the current scientific
basis, we have to assume that antibiotic treatment of AE-
COPD contributes significantly to the misuse of antibiotics
worldwide. Misuse of antibiotics has been shown to be a
major cause of the development of antibiotic-resistant bac-
teria, a fact that has not been addressed at all in antibiotic
studies in AE-COPD so far. Antibiotic resistance itself is a
major threat to our patients, as it results in increased mor-
bidity and mortality.

Hence, it is a very positive coincidence that the World COPD
Day and the European Antibiotic Awareness Day both take
place on November 18, 2010. Let us use this day as a symbol
for the urgently needed improvement in COPD care.
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