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Do quality indicators for antibiotic use lack quality?
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In their study ‘Adherence to recommended care for antibiotic 
use in ICU patients’, published in this issue of the Netherlands 
Journal of Critical Care, Wollersheim and colleagues 
retrospectively evaluated the compliance to 11 quality indicators 
for appropriate antibiotic use, including seven indicators related 
to the use of selective digestive tract decontamination (SDD) 
or selective oropharyngeal decontamination (SOD).[1] The study 
provides insight into compliance to a decontamination protocol 
in one ICU in a non-teaching hospital. Adherence to guidelines 
is informative in itself, but there may be important pitfalls when 
measuring quality indicators related to antibiotic use. 
First, as illustrated by Wollersheim et al., accurately measuring 
the compliance of topical antibiotic administration may be 
difficult. Data from electronic case records has the advantage 
of large amounts of information that may be readily available. 
However, in the current study, the data on administering SDD 
four times daily showed a compliance of 45-50%,[1] which may 
not have been accurate. The authors state that nurses did ‘not 
see the necessity’ to double check, and thereby properly register 
the administration of SDD in the electronic patient file. In 
contrast, the compliance was 100% during (non-blinded) direct 
observations. It is known that observations can be a stimulus for 
protocol compliance, which is why observations are part of the 
World Health Organisation hand hygiene protocol.[2] This learning 
effect is also known as the Hawthorne effect.[3] But even if SDD/
SOD were indeed administered in 100% of the opportunities, 
application of the right dose remains an issue, as the 
recommended dose of mouth paste is subject to interpretation, 
as highlighted by the authors. This was quantified in a previous 
small study sample in which a large variation in the amount 
of mouth paste was present. In fact, only 35% of the intended 
amount of mouth paste was applied on average.[4]

Second, indicators may seem to measure valuable and practical 
endpoints, such as stopping third-generation cephalosporins 
after four days, as dictated by the SDD protocol. However, a 
reason for stopping cephalosporins may be a switch to another 

antibiotic class such as carbapenems, for example when 
escalating treatment in case of perceived treatment failure. As 
resistance among Gram-negative bacteria to cephalosporins is 
becoming more common, escalating to carbapenem antibiotics 
may be too, for example in the case of extended spectrum 
beta-lactamase producing (ESBL) bacteria. In this sense, the 
lack of a cephalosporin on day 5 of the SDD protocol may 
not necessarily be a positive sign. Similarly, important trends 
in types of antibiotics used are overlooked when counting 
days of all types of antibiotic therapy (DOT) per 100 patient-
days as quality indicator. Trends of antibiotic classes are more 
informative (e.g. carbapenems versus penicillins). In addition, 
DOTs may not measure antibiotic pressure if more than one 
antibiotic is given on one day, which would result in a DOT of 
1, but a defined daily dose (DDD) of 2 or higher. Thus, DDDs 
are more representative for the amount of antibiotics used. The 
combination of DOT and DDD per class of antibiotics is most 
informative as this provides information on both the duration of 
therapy (especially if DOTs are reported for specific infections) 
and the amount of antibiotics used (if DDDs are reported per 
infection, e.g. as DDD/100 days). 
Third, there are quality indicators of which the importance 
could be debated. An example may be the number of annual 
meetings on antimicrobial resistance rates and trends. A 
meeting is no guarantee for success. Related to SDD, twice 
weekly surveillance cultures of the rectum and respiratory 
tract facilitate dose adjustment upon persistent colonisation 
and detection of antimicrobial resistance, but no studies have 
indicated that doubling the dose of topical antibiotics upon 
persistent colonisation during SDD reduces the occurrence 
of infections. The effect on patient outcome and ICU ecology 
remains to be determined. 
When performing evaluations of recommended care, quality 
indicators may best be selected for accuracy (do they measure 
what they are supposed to measure, e.g. the number of signatures 
did not relate to the number of antibiotic administrations) 
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and unambiguity (the number of yearly meetings does not 
guarantee a functioning antibiotic stewardship program). The 
scientific evidence base for each quality indicator to optimise 
antibiotic use may be another criterion. If these criteria are 
met, measuring indicators will not only provide insight into 
the adherence to guidelines, but may also help to improve the 
efficiency of antibiotic therapy. 

Applications for antibiotic stewardship 
The scores of quality indicators could be used as a benchmark 
for the performance of one ICU compared with others with the 
aim to optimise antibiotic therapy and prevent side effects such 
as antimicrobial resistance or unnecessary costs, i.e. to improve 
antibiotic stewardship. In this context DOTs could be compared 
for specific infections, such as community acquired pneumonia, 
and a target DOT may be chosen that is associated with the best 
outcome in these patients and least unwanted effects such as 
development of resistance. As with all comparisons between 
institutions, differences in ICU characteristics and case-mix 
may preclude direct comparison and require analyses that 
correct for ICU characteristics and case-mix differences.[5] A 
comparison of the performance of the same ICU over years 
may be less prone to bias and can be very informative for local 
antibiotic stewardship initiatives. The use of database driven 
analyses on selected quality indicators may improve the accuracy 
of measurements and facilitate repeated measurements. 
Indeed, the European Society of Intensive Care Medicine 
(ESICM) has recently underscored the importance and urgency 
of the problem of antimicrobial drug resistance and calls for 

(mandatory) stewardship programs.[6] Although stewardship 
initiatives may already be present in the form of hospital-
wide antimicrobial stewardship teams (A-teams),[7] it would 
be helpful for future ICU initiatives to have clear guidance on 
the selection of quality indicators that may be suitable for the 
evaluation of antibiotic use both within and between ICUs. 
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