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EDITORIAL

Prescribing and guidelines: both must improve to
combat antimicrobial resistance
M. Woodhead

he problem is the development and spread of antimicrobial resistance in common bacterial pathogens.
The cause is excessive exposure of these bacteria to
antimicrobial agents. The solution is to reduce antimicrobial
exposure, the most important element of which is to reduce
human use.

T

Most human exposure occurs through antimicrobial prescription in the community, the most common reason for which
is presumed respiratory infection. Human exposure varies
widely between European countries, with the same patient
being, on average, four times more likely to receive an
antibiotic in France compared to the Netherlands [1]; a
difference that cannot be explained by the scientific evidence
base. Clearly there are respiratory infections where antimicrobial use is an essential part of management, so the name of the
game is to promote ‘‘prudent’’ or ‘‘appropriate’’ antimicrobial
prescribing. There is no single strategy that will lead to
prudent prescribing, as elements such as agreement as to what
is or is not prudent, medical education and public education all
play a part. One important element is medical education
through the use of clinical practice guidelines. The European
Council has recommended that member states, as part of
control and preventive measures (for antimicrobial resistance),
‘‘develop[ing] evidence-based principles and guidelines on
good practice for the management of communicable diseases,
to maintain the effectiveness of antimicrobial agents’’ [2].
European Respiratory Journal (ERJ) readers will be aware of the
guidelines for the management of lower respiratory tract
infections developed jointly by the European Respiratory
Society (ERS) and the European Society of Clinical Microbiology and Infectious Diseases (ESCMID), part of which was
directed to the promotion of appropriate antimicrobial practice for adult lower respiratory tract infection (LRTI) in the
community [3]. The guidelines recommended that antibiotics
should be considered in LRTI in the community only in the
following settings: suspected or definite pneumonia, selected
exacerbations of COPD and in those aged .75 yrs with one
or more of fever, cardiac failure, insulin-dependent diabetes
mellitus or serious neurological disorder. Of course for any
guideline to impact on antimicrobial prescribing and resistance, clinical practice must follow, or at least be congruent
with, the guideline.

In this issue of the ERJ, WOODS et al. [4] have, for the first time,
attempted to describe the congruence of antibiotic prescribing
for LRTI in the community in 13 European countries with the
ERS/ESCMID LRTI guidelines. These authors studied 2,690
adult LRTIs using 14 general practice networks involved in the
EU-funded GRACE network (Genomics to Combat Resistance
against Antibiotics in Community-acquired LRTI in Europe;
www.grace.eu). Overall congruence with recommendations
was good: in 528 patients, the guideline recommended that an
antibiotic was not indicated and it was not prescribed, and in
1,217 an antibiotic was indicated and was prescribed; a total
congruence of 64.9%. In this era of antibiotic overuse, perhaps
the most surprising finding in this study was that there were
twice as many situations where an antibiotic was indicated
than where one was not, and that the biggest area of noncongruence with the guideline recommendations was in the
698 (25.9%) where the guidelines would recommend an
antibiotic, but one was not prescribed. Linked to this the
authors estimated that an antibiotic could have been justified
according to the guidelines in 71% of patients while only 54.4%
actually received an antibiotic. In other words, if the guidelines
had been followed exactly, an increase in antibiotic prescribing
would have been found!
This is, at first sight, counterintuitive, so let us explore the
possible reasons for this.
The first possible explanation is that there are flaws in the
study. Could the study patient population have been biased
towards a group of LRTIs more likely to merit antimicrobial
therapy? In favour of this is the observation by WOODS et al. [4]
that by using the guideline criteria, 70.8% of patients could
have been considered to have suspected or definite pneumonia; a much higher proportion than the 18% described in an
earlier study of prescribing for adult LRTI in the community in
Europe [5]. The authors also note that the ,20% of recruited
patients that were excluded from the analysis were younger
and were less frequently prescribed antibiotics.
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An alternative explanation is that the guideline recommendations are wrong, or more accurately at the very least,
insufficiently precise. Guideline recommendations are usually
only as robust as the evidence on which they are based and a
quick look at the ERS/ESCMID guideline shows that the
antibiotic recommendation for LRTI in the community was
developed by consensus rather than having a strong evidence
base. Strong evidence in the form of systematic reviews and
randomised clinical trials are few in the setting of LRTI in the
community. The only systematic reviews cover the topics of
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acute bronchitis [6] and exacerbations of COPD [7]. While the
latter review concluded that antibiotics are of benefit in more
severely ill patients, its conclusions are limited by the small
number of studies included, often by their small size and, in
particular, by their heterogeneity. Both systematic reviews are
limited by the fundamental inaccuracy of clinical symptoms
and signs which the doctor in the community must rely on,
related to variability in both their identification and interpretation, to separate pathologically different medical conditions. Making a robust diagnosis of pneumonia in the
community based on clinical symptoms and signs is almost
impossible [8] and this may explain why such a large
proportion of patients could have been considered to have
pneumonia in the study by WOODS et al. [4]. It is unlikely that
we will be able to make these diagnoses more accurate by
further evaluation of clinical features, although assessment of
prognostic factors [9, 10] may help to identify the groups in
which randomised antibiotic trials are likely to be most
beneficial. A further ‘‘nail in the coffin’’ of clinical featurebased antibiotic prescription in LRTI is provided by a separate
analysis of the same dataset by BUTLER et al. [11] in this issue.
Sputum purulence has long been accepted as a correlate
of bacterial infection and a need for antibiotic prescription.
However these authors, while finding that those with purulent
sputum were three times more likely to receive antibiotics, also
found that recovery was identical regardless of sputum colour
or whether antibiotics were prescribed or not. Even a measure
of unwellness did not correlate with antibiotic benefit. As the
authors acknowledge, this was not a double-blind randomised
trial and therefore lacked methodological rigour for the
determination of a true intervention effect or lack of it. It
was, however, potentially closer to real clinical practice and
included a very large patient population. Complete abandonment of antibiotics in uncomplicated LRTI outside hospital
would be best for antibiotic resistance and might be best for
most patients, but probably not all. However, further studies
are required before we can consider this. In addition to the
need for more data, the general practitioner also has the
disadvantage of a lack of easily available and widely accepted
alternative treatments for this common clinical scenario.
Delayed prescribing and information leaflets have shown
promise as alternatives to antibiotics [12], but currently have
the major disadvantage of lack of widespread acceptance in the
general population. Of course a subgroup of patients with
LRTI may still gain benefit from antibiotics, but how is the
busy general practitioner to identify them, if sputum purulence
is confirmed to be of no value? At present the groups defined
in the guideline, as listed above, are probably those most likely
to benefit from antibiotics, but we lack hard evidence to
strongly support these recommendations at present. One
area of promise is the potential added value of near-patient
inflammatory marker monitoring. This takes us away from the
‘‘what is the diagnosis?’’ approach and moves towards the
‘‘who is likely to benefit from an antibiotic?’’ approach, which
is the clinical question actually under scrutiny in most cases.
The promise has yet to be realised, however, as two metaanalyses have given conflicting assessments on the value
suggested by studies so far [13, 14].
Of course, the guidelines used as reference in this study
are European and not national. It may be that national or
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local guidelines make different recommendations from the
European document. It was beyond the scope of the study to
assess whether any guidelines were actually referred to by the
prescribing doctors in this study and the authors were careful
to use the term congruence so as not to imply that guidelines
were or were not being followed. Another issue is the
terminology of the guidelines. A recommendation to ‘‘consider’’ the use of antibiotics is not the same as a recommendation that antibiotics ‘‘must’’ be used. The absence of such
unambiguous recommendations again reflects the lack of good
research evidence for both harm and benefit that would be
required for a ‘‘must do’’ or ‘‘must not do’’ recommendation.
‘‘Consider’’ does not mean ‘‘do it in everyone’’, but how
considerations are made will vary between individual doctors for a variety of reasons, including training, individual
experience and the exact nature of the situation of the patient
in front of the doctor.
For now we are left with heterogeneity of antibiotic prescribing
across Europe. WOODS et al. [4] found this in their study, with
88% of patients receiving antibiotics in Bratislava compared to
18% in Barcelona. There would be a concern if outcomes were
worse in those countries with less antibiotic prescription, but this
does not appear to be the case. The GRACE network’s own data
showed no clinically important outcome differences associated
with such variations in prescribing practice [15]. While there
are studies which have purported to show the converse, i.e.
increased mortality associated with reduced antimicrobial prescribing, the methodological robustness of such studies, usually
involving unlinked databases, is open to question [16].
The congruence with guideline recommendations found by
WOODS et al. [4] is encouraging, but the European heterogeneity
remains a concern. Antibiotic prescribing can become more
prudent. This applies to all countries, but those with the
highest prescribing burden, although having more work to
do, can be reassured that this can be done without harm
to patients. The guidelines must be improved. This can only
happen with more robust evidence. The results of the antibiotic
study from the GRACE network is very helpful but, as so often
is the case, pose as many questions as they answer. A revision
of the ERS/ESCMID LRTI guidelines is in development, but it
is likely to be a few more revisions yet before we have all the
answers about how community LRTIs should be managed.
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