
Is CRP-guided antibiotic treatment a safe
way to reduce antibiotic use in severe
hospitalised patients with exacerbations
of COPD?

To the Editor:

We read with great interest the well-conducted clinical trial on C-reactive protein (CRP)-guided antibiotic
treatment in admitted patients with acute exacerbations of COPD by PRINS et al. [1]. This is a study
showing that the use of CRP can potentially assist clinicians in making more prudent use of antibiotics in
patients with severe exacerbations, as has also been found in the primary care setting [2]. One of the
striking results is, however, the disturbingly high rate of treatment failure observed of approximately 24%
at 10 days and 45% at 30 days, as pointed out in the accompanying editorial [3], and consistent with this
high rate of treatment failure is a remarkably short time to next exacerbation of less than 1 month [1].
Since the percentage of patients treated with antibiotics in both study groups was very low (31% and 46%),
it would be necessary to rule out that the reduction in the use of antibiotics is not responsible for an
increase in clinical failures in this population with severe exacerbations of COPD. For comparison, a recent
study using CRP to guide antibiotic use in much milder COPD patients in an ambulatory setting resulted
in 57% of patients treated with antibiotics [4], in contrast to the 31% antibiotic prescription in CRP
guided therapy in severe hospitalised patients in the study by PRINS et al. [1].

Interestingly, the main outcome in the study by PRINS et al. [1] is not a clinical outcome, but the reduction
in the use of antibiotics with the CRP strategy compared to the Global Initiative for Chronic Obstructive
Lung Disease (GOLD) strategy. This would be appropriate if both strategies for reduction of antibiotic use
in admitted COPD patients would have been fully validated for efficacy and safety. However, there is no
information in the article about the comparison of failure rates of patients taking or not taking antibiotics
as a result of the application of either strategy. This information is crucial for the interpretation of the
results, because it is very easy to restrict the use of antibiotics to patients with a CRP >50 mg·L−1, but it
must be demonstrated that hospitalised patients not taking antibiotics due to a CRP <50 mg·L−1 are not at
increased risk of failure due to this decision.

In order to have a complete understanding of the results and the clinical implications of their interesting
study it would be necessary to have information about the clinical outcomes (30-day treatment failure,
time to the next exacerbation and length of stay) in patients in whom antibiotics were prescribed
compared to those not taking antibiotics in both study groups. This information would better clarify
whether the desirable reduction of antibiotic use observed in the CRP-guided group was associated or not
with an increased risk of clinical failure.

Antibiotics have differential effects on clinical outcomes based on their pharmacodynamic/pharmacokinetic
properties. In severe exacerbations, antibiotic resistant pathogens such as Pseudomonas aeruginosa are common.
There is no information provided whether amoxicillin/clavulanate, the primary antibiotic of choice in this study
provided adequate coverage of the pathogens isolated from sputum in the participants. Bacteriological
eradication of pathogens at exacerbation has been associated with clinical outcomes [5]. It is possible that
inadequate antibiotic therapy was responsible for poor clinical outcomes in the antibiotic arms in this study.

It has been demonstrated that nearly 60% of patients with ambulatory exacerbations of mild-to-moderate
COPD can be cured without antibiotics [6, 7], which means that we have substantial room for improvement in
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antibiotic prescription in this population. Furthermore, a series of variables, including CRP, may be useful to
identify patients with exacerbations who can be safely treated without antibiotics in an ambulatory setting [4, 8].
These data indicate that a drastic reduction of antibiotic use is possible and needed in the outpatient setting,
in which exacerbations are usually milder and self-limiting, and a significant number can be non-infective.
However, we must be much more careful in reducing the use of antibiotics in severe exacerbations, which
are associated with a poor short- and long-term prognosis if not adequately treated [9, 10].

PRINS et al. [1] suggest that CRP-guided antibiotic therapy is able to reduce antimicrobial pressure while
maintaining patient safety. This is true for the comparison between this strategy and the GOLD strategy.
However, patient safety should be demonstrated by comparing the outcomes of patients with and without
antibiotics as a result of the application of the CRP strategy. Having this additional information would
better help clinicians to understand if the CRP-guided strategy may be a good instrument to safely reduce
antimicrobial use in admitted patients with exacerbations of COPD.
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hospitalised patients. Although treatment failure is high in our study, it reflects the severity of our
population. Indeed, the proportion of patients on antimicrobials is lower than the outpatient study
population in a recently published trial from the UK [2]; however, our COPD population is more severe
and consists of hospitalised patients. Their concern is safety: have we caused harm in our patients by
withholding antimicrobial treatment? First, in our study population, there was no significant difference in
failure rates at days 10 and 30 between the CRP and GOLD group, which strongly argues against their
point that antimicrobial treatment might have prevented harmful events (table 1). Neither failure during
admission, nor relapse was significantly different between both study arms. Indeed, relapses among
patients with acute exacerbation of COPD admitted to hospital are common [3], especially among
individuals with a low forced expiratory volume in 1 s, but antimicrobial treatment may not necessarily
prevent this, in particular among those that had low inflammatory markers. Slow recovery and early
relapse have also been associated with increased inflammation, e.g. reflected by persistently increased CRP,
and in patients characterised by chronic bronchitis [4], but whether these individuals might benefit from
antimicrobial treatment if their CRP is below a given threshold has not been addressed in clinical studies [5].
An earlier study suggested that patients with CRP >50 mg·L−1 benefit more from antibiotic treatment
compared to patients with CRP below this threshold [6]. Second, they argue that perhaps the active study
arm treated with co-amoxiclav as the primary antimicrobial agent might have been inadequate. Although
antimicrobial susceptibility data have not been listed in our paper, Pseudomonas spp. or other high-risk
pathogens were covered if retrieved from sputum, and patients known to have colonisation with high-risk
pathogens were provided with tailored antimicrobial regimens.

Third, we agree with M. Miravitlles and colleagues that our study was not powered to demonstrate safety
beyond all reasonable doubt for patients in whom antimicrobial treatment was withheld based on the CRP
decision rule alone [7]. Besides the initial reduction of antibiotics of more than 30% (from 46.2% to
31.7%) associated with the CRP algorithm, around 30% of the patients were additionally treated with
antibiotics due to treatment failure (equally distributed between the two groups). Importantly, this did not
result in an increase of adverse events or length of hospital stay.

Our study provides preliminary data suggesting safety, and therefore argues in favour of a larger
international multicentre trial to address this question more definitively for patients with COPD
exacerbation that are hospitalised.

Antimicrobial treatment may cause serious harm, first of all, for individuals themselves [8]. Differences
across geographic regions suggest that outpatient antimicrobial prescription is at least in part culturally,
not scientifically triggered [9]. Indeed Spain, Cyprus and Mongolia do worse than some other locales,
e.g. the Netherlands. If we fail to reduce our antimicrobial footprint, sooner or later we will lose the war
on antimicrobial resistance [10].

TABLE 1 Antimicrobial prescription and outcome stratified according to Global Initiative for Chronic Obstructive Lung Disease
(GOLD) and C-reactive protein (CRP) guidance

Antimicrobial treatment (n=87) No antimicrobials (n=133)

GOLD group
(n=55)

CRP group
(n=32)

p-value GOLD group
(n=64)

CRP group
(n=69)

p-value

10-day treatment failure rate 6 (10.9) 4 (12.5) 0.822 23 (35.9) 20 (29.0) 0.392
30-day treatment failure rate 10 (31.3) 17 (30.9) 0.974 36 (52.2) 36 (56.3) 0.637
Time to next exacerbation days 34 (22–72) 55 (15–121) 0.761 19 (7–68) 17(6–53) 0.792
Length of stay days 6 (5–8) 6 (5–9) 0.933 7 (4–11) 6 (4–9) 0.077

Data are presented as n (%) or median (interquartile range), unless otherwise stated.
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