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Antimicrobial decision making

Rawson & Moore. Clinical Microbiology & Infection, 2023



Individual decision making

Components:
Temperature
HR / BP 
Respiratory rate
O2 saturation
GCS

Components:
Functional change
Symptoms
Signs on 
examination
Past medical history

Components:
Clinical picture
Sepsis six / SIRS
Presence of AMR

Components:
Guidelines/policy
Severity of illness
Senior prescriber 
agreement
Confidence

Components:
Changes over time
Senior review
Specialist input
Sensitivities
Guidelines/policy

Components:
CRP / WCC / FBC
Lactate
Renal Function
Microbiology
Imaging

Current decision 
support toolsRapid diagnostics

Prediction tools
 

Point-of-care 
sensing 

biomarkers 

Real time 
monitoring of 

therapy

Machine / 
supervised 

machine learning 

Wearable 
technologies

Surveillance

Rapid diagnostics

Prediction tools
 

Rawson, et al. BMC Med; 2016



Integrated decision support systems
Intelligent 
platforms

Machine learning
Co-design

End-user engagement
Flexible

Integrated

Data

Diagnostics
Surveillance

Individual level
Population level  

Augmented decision 
making

Risk prediction
Antibiotic selection 
Dose optimisation

Forecasting
Communication aides

Optimised 
therapy

Individualisation
Precision
Adaptive

Rawson et al. Nature Hum Beh 2019



Hernandez, et al BMC Med Dec Mak; 2017; Rawson, et al JAC 2018, Rawson, et al JAC-AMR 2021; 
Rawson, et al. CID 2020; Hernandez, et al, Antibiotics 2022; Bolton, et al. Front Dig Health 2023

Determining 
duration of therapy

Resistance trend 
analysis

Antimicrobial 
selection

Probability of 
infection / site

AI-based clinical decision support



Closed-loop control of 
antimicrobial delivery

Continuous monitoring
Point-of-care devices
(HPLC MS)

PK/PD index
Trough
Target conc.

Proportional-integral-derivative (PID)
Iterative learning control
Model-based predictive control

Continuous infusion
Intermittent dosing



Can technology support 
antimicrobial optimisation?

Rawson, O’Hare, et al. JAC 2018; Rawson, et al. Nature Rev Micro 2021

Real-time 
monitoring

In-vivo 
pharmacodynamics

Individual 
AUC:EC50

Automated 
delivery

Integration with 
decision making

Intelligent decision 
support

Future steps:
• Future proof technology.
• Regulatory & governance considerations for moving towards individualised therapy. 
• Developed with understanding of human behaviour and adoption upon implementation.




