Prospective evaluation of a machine
learning decision support system for
intravenous-to-oral antibiotic
switching

Dr William Bolton
ESCMID Global

15t April 2025



Research into Al and data-driven approaches towards antimicrobial
stewardship are lacking.
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Oral antibiotics have numerous advantages, but switching from IV
treatment is complex and under-researched.
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Hypothesis
A machine learning model using routinely collected clinical parameters could predict whether a patient could
be suitable for switching from IV-to-oral antibiotics on any given day




Machine learning models were trained to predict a patient's route
of administration and evaluated across numerous datasets.
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Models achieve generalisable performance across a

datasets and patient populations.
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Steward.ai

Empowering Clinicians Towards

Precision Antibiotic Therapy



Steward.ai

Antibiotic intravenous to
oral switch decision
support system

This system is intended solely for research use by
healthcare professionals and is not a substitute for
clinical judgment. For enquiries, please contact Dr.
William Bolton via email. Thank you for your
support!

Diagnosis

O Cellulitis
Gastrointestinal infection
Pneumonia
Bloodstream infection

Urinary tract infection

@ steward-ai.co.uk
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Steward.ai

IcHiperalu e D/.L v
C-reative protein 120 mg/L
Enteral route compromised or malabsorption NO

Symptoms of infection improving YES

Recommendation:

Potentially switch

Oral treatment may be considered given
that the patient is improving.

However, given the patient's high CRP
level, it may be appropriate to continue IV
treatment.

71% of similar patients experienced good
outcomes with oral antibiotics, while 68%
had good outcomes with intravenous
antibiotics.

Add a quick note

@ steward-ai.co.uk
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Steward.ai

Antibiotic IV to oral switch
decision support

This product is still in Beta version. Please share your
feedback at william.bolton@imperial.ac.uk. Thanks for
your support!
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Personalized patient decisions

Simple and easy to use

Explainable, safeguarded Al

Robust clinical evaluation

Save hospitals money

Steward.ai

Antibiotic IV to oral switch

decision support

This product is still in Beta version. Please share your
feedback at william.bolton@imperial.ac.uk. Thanks for

your support!
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Prospective evaluation performance of Steward.ai is promising
with a low false positive rate.

Professor Mark Gilchrist
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(PPS) conducted bt the Infection
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Pharmacy Team at ICHT

24 Patients receiving IVOS relevant
antibiotics (e.g., co-amoxiclav)

68 days of antibiotic treatment
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Prospective evaluation performance of Steward.ai is promising
with a low false positive rate.

Steward.ai Steward.ai
results results
Metric Prior model results Excluding potentially Including potentially
switch prediction switch prediction
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Weighted

42
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Prospective evaluation performance of Steward.ai is promising

with temporal alignment with pharmacists.
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antibiotics (e.g., co-amoxiclav)

68 days of antibiotic treatment
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Prospective evaluation performance of Steward.ai is promising

with temporal alignment with pharmacists.
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The roadmap for Al clinical decision support systems.

Identify
problem

Stakeholder
engagement
Literature
reviews

Develop technology Pilot
Data acquisition Assess usability
Model selection and training and impact

Ethical considerations

Evaluate technology

Multiple datasets
Retrospectively and prospective

Clinical trial

Clinical evaluation
plan/report

Regulatory approval

Intended use
QMs

Post market
surveillance



We are beginning a real-world pilot at Imperial and are looking to
partner with other healthcare and MedTech organisations.
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Thank you for the support.
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Steward.ai

Antibiotic IV to oral switch
decision support

This product is still in Beta version. Please share your

feedback at william.bolton@imperial.ac.uk. Thanks for
your support!
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Prospective evaluation performance of Steward.ai is promising with
a low false positive rate.
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Prospective evaluation performance of Steward.ai is promising.

IV treatment length
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Using Al to optimize antimicrobial prescribing raises important

ethical questions.

How can a moral balance be
obtained between the needs of
an individual patient and those

of wider and future society?

nature
machine
intelligence

Exemplar of starting

Corresponding ad-hoc

Variables Description . . e
P antimicrobial treatment utility value
Treating a relevant infection with
Intensity How strong is the pleasure? antimicrobials has the potential to save Highly positive utility
that person’s life
Any extension of life is immeasurable
Duration How long will the pleasure last? while it is reasonable AMR will Positive utility

continue in the near-term future

Certainty or uncertainty

How likely or unlikely is it that the
pleasure will occur?

Limited information often means
treatment may or may not be helpful
and there is always an inherent risk of
developing AMR

Neutral utility, without more
information

Propinquity

How soon will the pleasure occur?

Treatment can be effective
immediately however the same is true
for the evolution of AMR

Neutral utility, without more
information

Fecundity

The likelihood of further sensations of
the same kind

Unable to assign

Purity

The likelihood of not being followed by
opposite sensations

Unable to assign

Extent

How many people will be affected?

Prescribing antimicrobials effects the
patient and those close to them, while
the development of AMR is a certainty
and may affect everyone, causing
significant suffering and mortality

Immense negative utility



Clinical evidence is necessary for trust but few clinical trials of Al
in real clinical practice exist - especially in infectious diseases.
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Usability is essential for real-world adoption.

What would convince you to consistently
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Infrastructure, behaviour, culture and uncertainty pose challenges
for Al systems in healthcare, particularly those focusing on AMR.
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Are hospitals ready for Al?
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