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Applications of AI in critical care

Disease 
identification

Disease 
evolution 
prediction

Disease 
phenotyping

Guiding 
clinical 

decisions

4



08/10/2023

3

van de Sande, D et al. Intensive Care Med. 
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Will patients and doctors accept AI?

DeCamp, M et al. Lancet Digit Health. 2019 
1(8) e390.
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AI malfunction: data shift

Mismatch between development dataset and clinical 
application

ü Technology
ü Population/environment eg season, new treatment
ü Behaviour eg patient, change in clinical practice

Physicians need to be aware
Retraining/redesign/recalibrate may be necessary
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Wong, A et al. JAMA Intern Med. 2021 181(8) 
1065.
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External validation is essential

Wong, A et al. JAMA Intern Med. 2021 181(8) 1065.
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Will patients and doctors accept AI?

Obermeyer, Z et al. Lancet. 2021 397(10289) 2038.
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Explainability and interpretability

White vs black box

Wadden, JJ. J Med Ethics. 2021.
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Algorithm quality
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Technological obstacles

• Data security
• Difficulties in real-time application

• Dashboarding critical
• Monitoring algorithm behaviour
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The path to implementing AI

Mamdani, M et al. Intensive Care Med. 2020

• Quantity
• Availability
• Breadth/depth
• Storage and processing
• Quality

Enabling data

• Clinical question/model 
selection

• Compute environment
• Model development
• Model performance

AI 
development • Productization

• Implementation science
• Change management
• Legal & ethical issues

AI deployment
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Real-world scenario vs experimental setting

https://doi.org/10.1016/S2589-7500(23)00130-9
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Real-world scenario vs experimental setting

https://doi.org/10.1016/S2589-7500(23)00130-9
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ICU HCW attitudes towards AI

van de Sande, D et al. Intensive Care Med. 2022
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Conclusions

• AI is hot, also in the ICU
• Research is booming, focus on prediction and early 

diagnosis, phenotyping
• Path to individualized medicine
• Many challenges
• Lack of robustness, risk of bias, data shift, equity, 

ethical aspects
• Data ownership and regulatory issues
• Critical stance essential
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