
Christopher Hatton
NIHR Midlands PSRC

Authors: Christopher Hatton, Samuel Quarton, Alana Livesey, Bushra Alenazi, Charlotte Jeff,
Elizabeth Sapey.

Background: Antibiotics are frequently prescribed in hospital, yet roughly one third of
prescriptions are inappropriate. Some inappropriately prescribed antibiotics cause patient
harm. The optimal choice of antibiotic aims to balance the risk of adverse effects with the
likelihood of effectively treating infection. Clinical decision support software (CDSS) utilises
individual patient data to provide patient-specific assessments or recommendations to support
clinical decision making. This systematic review aimed to identify CDSS implemented in the
hospital setting to influence empirical antibiotic prescribing, and to establish their impact on
antibiotic prescribing and clinical outcomes. 

Research Question: Does the implementation of CDSS in hospital influence antibiotic
prescribing or clinical outcomes?

Methods: Medline, CENTRAL, and Embase were searched to identify studies that evaluated
the impact of CDSS which were designed to influence initial empirical antibiotic prescribing in
hospital. Risk of bias was assessed using ROBINS-I for non-randomised studies and Cochrane
Risk of Bias 2 for randomised studies. Clinical outcomes (mortality, length of stay, readmission
to hospital, time to antibiotics), outcomes related to antibiotic appropriateness (guideline
adherence, coverage of causative organism), and outcomes related to antimicrobial
stewardship (overuse of antibiotics likely to contribute to antimicrobial resistance, total antibiotic
use) were extracted. A random effects meta-analysis was performed for outcomes with
sufficient data.

Results: Fifteen full texts met eligibility criteria after screening 7,984 unique articles. The
implementation of CDSS was associated with improvements in guideline adherence (OR 1.75,
95% CI 1.26 – 2.43), and a trend towards reduced mortality (OR 0.76, 95% CI 0.57 – 1.01).
However, studies reporting clinical outcomes and outcomes related to antibiotic
appropriateness were at high risk of bias. Outcomes related to antimicrobial stewardship were
too heterogeneous to justify meta-analysis but there was high quality evidence to suggest that
CDSS implementation can reduce the prescribing of broad spectrum antibiotics whilst
maintaining safety. 

Conclusion: CDSS can safely reduce the overprescribing of broad spectrum antibiotics and
positively contribute to antimicrobial stewardship. Further high quality studies are required to
determine if the implementation of CDSS also results in improvements in clinical outcomes.
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