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Leveraging Al-based prediction
in perioperative and critical care

From model development to clinical implementation

A significant opportunity exists for Al-based prediction models to improve patient
outcomes, reduce costs and increase efficiency in the domains of critical and
perioperative care. (this thesis)

A clinically relevant and reliable labeling method for the outcome of interest is
essential to train, validate and monitor a prediction model. (this thesis)

Local model validation and, if performance declines, model updating is imperative
before a model is implemented in another institution. (this thesis)

Al “fairness’ is complex due to a multitude of contradictory definitions, and the
applicable definition depends on the use case. (this thesis)

A flawlessly performing Al-based prediction model holds no value if it is not integrated
into the clinical workflow with a well-planned implementation strategy. (this thesis)

Less experienced physicians benefit most from Al-based prediction models such
as PERISCOPE. (adapted from Knop et al. 2022)

The ‘myth of generalizability’ argues for locally updated Al-based prediction models
over universal ‘off-the-shelf’ ones. (adapted from van Calster et al., 2023 and
Futoma et al., 2020)

“I was not predicting the future, | was trying to prevent it” relates to PERISCOPE
as it aims not just to predict the future, but by doing so to reduce the impact of
infectious complications. (Ray Bradbury)

As Confucius said, “Study the past if you would define the future”: prediction models
require assessing the reliability of historical data along with its inherent biases.

We tend to overestimate the impact of Al in healthcare in the short term and
underestimate the effectin the long term. (adapted from Roy Amara, ‘Amara’s law’)

Humans have the power to shape the world, as seen with the widespread use of
Al, yet they cannot fully manage its consequences. (adapted from Bruno Latour)

While Al aims to substitute or complement human capabilities, it instead holds
the mostvalue when allowing for more time for human interaction and connection.



