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Abstract citation ID: ckae144.1202
Multi-objective Symbolic Regression for Clinician-in-the-
loop Machine Learning algorithms

Davide Ferrari

D Ferrari', Y Wang', J Edgeworth? V Curcin’

"Department of Population Health Sciences, King’s College London, London, UK
2Department of Infections, Guy’s and St. Thomas’ NHS Foundation Trust,
London, UK

Contact: davide.ferrari@kcl.ac.uk

Background: The power of machine learning (ML) in medicine is
further enhanced by input from clinical experts with detailed know-
ledge of phenomena explored and the organization in which the ML
models will be deployed. This input is needed not only in the prob-
lem conception and evaluation, but also in the training itself using
the clinician-in-the-loop approach. We explore the applicability of
such an approach to Multi-objective Symbolic Regression (MOSR)
and compare it with state-of-the-art methodologies.

Methods: This is a retrospective study based on the admission data
of 22576 patients routinely collected by the intensive care units
(ICU) of Guy’s and St. Thomas’ NHS Foundation Trust in central
London between April 1st, 2008, and December 31st, 2022. Patient-
level data was used, including blood tests, urine tests, medical his-
tory, signs, symptoms, and common clinical scores. The outcome
was modelled as a binary classification; four experiments were exe-
cuted predicting mortality at 7 days (4.5% of patients), 30 days
(10.2%), 6 months (17.4%) and 12 months (21.2%). A random
train-test split of 80/20% ratio was performed. Clinician-in-the-
loop approach used a Multi-objective Symbolic Regression algo-
rithm bespoke designed to also optimize for the Fl-score.

Results: For all four experiments, MOSR outperformed all other
available ML algorithms providing significantly higher F1-scores

and AUC. This makes MOSR the most competitive algorithm, par-
ticularly for imbalanced datasets such as typical ICU admission data.
Conclusions: We have demonstrated how ML algorithms designed
for a clinician-in-the-loop approach outperform standard off-the-
shelf alternatives and note the role of the application environment
and clinical knowledge in the training itself enhancing the model
performance. We therefore champion the adoption of approaches
that, like MOSR, enable clinical input also in shaping the train-
ing behaviour.

Key messages:

o The input of clinical knowledge and understanding of the appli-
cation domain dynamics are crucial for ML development
in healthcare.

« In Health Data Science we need ML algorithms like MOSR capable
of receiving clinical input also in shaping the training behaviour.
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