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Clinical Outcomes

Introduction

Meta-analysis for mortality outcomes Meta-analysis for outcomes related to coverage of the causative organism

Author, Date Odds Ratio [95% CI]

* Antibiotics are the cornerstone of effective treatment for acute
infections caused by bacteria. However, suboptimal choice of antibiotics
is common in hospital.
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Coverage of the causative organism was reported in 3 studies
and was similar before and after CDSS implementation (OR 1.26,
95% C10.97 - 1.63,p = 0.081)

QOdds Ratio

Methods .

 Medline, CENTRAL, and Embase were searched to identify studies
published before February 2024 that evaluated the impact of CDSS

There was a 24% reduction in mortality following the introduction of
CDSS, on average across 7 studies that reported this outcome (OR 0.76,

95% Cl 0.57 - 1.01, p = 0.056). Antimicrobial Stewardship

intended to influence initial empirical antibiotic prescribing. .

Data were extracted into core outcome groups including clinical
outcomes, appropriateness of antibiotics, and antimicrobial stewardship.

There was no consistent change in readmission rates or length of stay
following CDSS implementation.

* Qutcomes relevant to antimicrobial stewardship were reported in 6
studies.

* These included outcomes related to total antibiotic use, length of

Antibiotic Prescribin
3 antibiotic use, the use broad-spectrum antibiotics, the frequency of

* Risk of bias of included studies was assessed using ROBINS-I for non- antibiotic resistant organisms, and Clostridium Difficile.

randomised studies and Cochrane Risk of Bias 2 (ROB2) for randomised Meta-analysis for outcomes related to guideline adherent antibiotic prescribing

studies. * The implementation of CDSS was consistently associated with a

reduction in broad-spectrum antibiotic prescribing.

Author, Date Odds Ratio [95% CI]

A random effects meta-analysis was performed where sufficient data

existed, and where results could be combined. * Two large cluster randomised controlled trials with approximately

100,000 patients in each demonstrated a reduction in broad-spectrum
antibiotic prescribing of 28% in pneumonia, and 17% in UTI.
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» 11 studies were non-randomised, 4 were cluster randomised controlled * Guideline adherent antibiotic prescribing was reported in 4 studies and " CDSSimplementation is also associated with improved

improved following the implementation of CDSS (OR 1.75, 95% Cl 1.26 adherence to antibiotic prescribing guidelines.

- 2.43,p < 0.001).

trials.

Next Steps...

Quantitative Methods Results

Background

The cohort included 2297 patients with mild CAP, 8411 with moderate
CAP, 1401 with severe CAP, and 2244 with unknown severity due to
missing data. Only patients without a recorded penicillin allergy were
included.

* Routinely collected healthcare data were extracted from the electronic .
health record (EHR) of three hospital sites across Birmingham via
PIONEER, the Health Data Research Hub for Acute Care.

 The data presented above suggest that CDSS can be used to positively
influence antibiotic prescribing for antimicrobial stewardship.

« Community-acquired pneumonia (CAP) is a common cause of hospital

» Digital maturity varied across the hospital sites, and consistent
admission and is associated with considerable morbidity and mortality. 5 4 P

recording of data started between 2018 - 2022 at each site. Data were
extracted from this point onwards.

Figure 1 - The proportion of non-penicillin allergic patients administered the

five most commonly prescribed antibiotics for CAP over time
« Antibiotics are the cornerstone of effective management, yet guideline

adherence is sub-optimal. « Patients were included if they had a primary diagnosis of pneumonia 0.6

using ICD-10 and SNOMED codes and thoracic imaging requested
within 48 hours of admission. Patients were excluded if they had a
diagnosis code of hospital-acquired pneumonia or were in hospital in

* Fluoroquinolones are recommended for the treatment of severe CAP
for people with a penicillin allergy; however, they are used more widely
than this indication.
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was antibiotics prescribed on day 2. Day 2 was chosen patients as it
was felt to most accurately represent initial empirical antibiotics. Often
at the point of admission diagnoses or source of infection may be

* The overall aim of this project is to establish prescribing practices . . . e . .
v ! '> Project | 5N P &P uncertain, leading to more variable antibiotic prescription.

across Birmingham, particularly related to guideline adherence and

rescribing of fluoroquinolones. . : :
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administered antibiotics was plotted as a line graph, showing
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decisions surrounding antibiotics are made.

* An interrupted time series design will be used to establish whether

o T her, thi ill to inf th -desi fa CDSS o e .. :
ogether, this data will be used to inform the co-design of a MHRA regulatory action influenced prescribing practice in the region.

aiming to improve prescribing safety in Birmingham if areas of
suboptimal practice are identified.
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There have been significant changes in the proportion of patients
prescribed common antibiotics in CAP, which appear to coincide
temporally with the Covid-19 pandemic.

There has been a reduction in administration of levofloxacin since
2018. However, around 10% of patients are still administered
levofloxacin on day 2 and prescribing behaviour has not changed in
response to recent MHRA regulatory action in 2024.
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