
Are C-reactive protein levels associated
with bacteria in COPD exacerbations?

To the Editor:

We have read with interest the article by CLARK et al. [1] about the association of C-reactive protein (CRP)
concentrations and microbial aetiology in patients with acute exacerbations of chronic obstructive
pulmonary disease (COPD). The study provides interesting new data about the role of viruses in
exacerbations and their association with increased levels of CRP. However, the authors found that only
51% of the exacerbations had an infectious origin and, furthermore, they indicate that the bacterial
detection rate was low and was not associated with CRP levels. We believe that some aspects need to be
taken into account when interpreting these results.

In the abstract, it is already mentioned that only 13% of the studied patients had bacteria only in their
sputum but the study included 127 patients without sputum samples (41.7% of the total population). As it
is impossible to detect any bacteria when no sample is obtained, the prevalence of bacterial detection
should always refer to the total number of patients that provided a valid sputum sample. In this case, the
prevalence of bacteria detection would be 44%, as presented by the authors in the supplementary material
(25% of bacteria only and 19% of mixed bacteria/virus detection). These figures are very similar to those
obtained in the previous study by PAPI et al. [2] in a population with similar characteristics.

The inclusion criteria of the study were not usual for exacerbations of COPD. There was no spirometric
confirmation of COPD and exacerbations were defined as acute cardiorespiratory events. It cannot be
ruled out that the low bacterial detection rates were somewhat related to the inclusion of patients with
different characteristics from the usual severe COPD population. Purulence or discoloured sputum was not
an inclusion criterion and, therefore, it is likely that several nonbacterial exacerbations were included in
the analysis. When only patients with discoloured sputum are studied, the rates of bacterial detection
range from 59% to >80% [3–5].

CLARK et al. [1] observed that higher CRP concentrations were associated with viral detection rates. However,
as a significant number of subjects with viral detection during exacerbation did not provide a valid sputum
sample for analysis, it cannot be completely ruled out that some of the episodes classified as “virus only”
could actually present mixed viral–bacterial infection. Conversely, they reported that CRP concentrations
were not significantly elevated in bacterial exacerbations [1]. However, the median CRP concentration
observed in patients in the “bacteria only” group was 20 mg·L−1, higher than that found in the “no
pathogen” group (8 mg·L−1). The lack of statistical significance might be due to a Type II error and/or the
inclusion of false negatives for bacterial detection in the no-pathogen group because of the lack of sputum
samples for analysis. In support of this possibility, almost 40% of patients with CRP levels >100 mg·L−1 and
almost 30% of patients with CRP levels between 50 and 100 mg·L−1 belonged to the no-pathogen group. In
contrast to their results, GARCHA et al. [6] observed that with the use of more sensitive molecular techniques
for sputum microbiological analysis, such as quantitative PCR, CRP levels were significantly higher in
bacterial exacerbations. These findings concur with the evidence of the association between the purulence of
sputum and the presence of bacteria [3–5] and between the purulence of sputum and CRP levels during an
exacerbation of COPD [4]. Furthermore, both elevated CRP levels and sputum purulence are predictors of a
poor outcome if antibiotics are not given during an exacerbation [7, 8].

We believe that the study by CLARK et al. [1] provides interesting new data about the role of viruses in the
exacerbations of COPD; however, the conclusions about the low rate of bacterial aetiology and the lack of
association between bacteria detection and CRP are difficult to interpret due to the lack of a significant
number of sputum samples in their study population. In any case, the reported results are an important
step forward in our understanding of the aetiology of the exacerbations of severe COPD and the
interrelation between the different pathogens involved.
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From the author:

We thank M. Miravitlles and C. Llor for their comments. While we do, of course, agree with their statement
that it is impossible to detect bacteria when no sample is obtained, this issue is addressed in our study by
the subgroup analysis, which examines only those patients with sputum samples tested for bacteria. This
group demonstrates identical findings to our main cohort: that C-reactive protein (CRP) levels and body
temperature are strongly associated with viral detection (either alone or with bacteria) but not with bacterial
detection alone, and suggests that the findings in the main cohort are not due to a lack of sputum samples.
We would also like to point out that it is similarly impossible to detect viruses if one does not test for them
and of the studies referenced by M. Miravitlles and C. Llor as demonstrating an association between CRP
level, sputum purulence and bacterial detection [1–5], none has tested for respiratory viruses apart from
that by DANIELS et al. [5] and this was not in a standard manner. Interestingly, another study referenced by
the authors [6] did systematically test patients with exacerbations for both viruses and bacteria, and
demonstrated that although infective exacerbations were associated with sputum purulence compared with
those where no pathogen was detected, it found no difference in sputum purulence between exacerbations
with viral or bacterial detection. It is also notable that in the randomised, placebo-controlled trial of
doxycycline by DANIELS et al. [5], although there was a weak association between CRP levels >50 mg·L−1

and a favourable response to antibiotics, there was no demonstrable association between antibiotic response
and bacterial detection. Viruses were not tested for in a meaningful way in this study but only by serology
for selected viruses, and patients with fever were excluded, which would be likely to exclude many patients
with viruses. No analysis was conducted to examine the association between the small number of viruses
detected by serology and CRP, sputum purulence or response to antibiotics. Therefore, the place of viral
detection within this evidence base is uncertain and any conclusion about associations between bacterial
detection, sputum purulence, CRP levels and response to antibiotics must acknowledge this uncertainty.

While we understand that our study, like most others, has methodological limitations, it does remain the
largest study to examine the role of both viruses and bacteria in hospitalised patients with exacerbation of
COPD, and is a real-world clinical study with results generalisable to most patients presenting to
emergency departments and admission units. It has demonstrated that the detection of viruses in our
cohort was strongly associated with elevated CRP levels (at least up to levels of 100 mg·L−1) and
temperature but that the detection of bacteria was equally common at all levels of CRP and temperature, at
least by conventional culture and pneumococcal antigen testing. This, to us, strongly suggests that the

1515

mailto:mmiravitlles@vhebron.net
http://crossmark.crossref.org/dialog/?doi=10.1183/09031936.00212714&domain=pdf&date_stamp=

