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The National Early Warning System 2 (NEWS2) is

a standardized clinical tool used across the NHS to

monitor and detect early signs of patient
deterioration based on vital signs such as heart
rate, respiratory rate, and oxygen saturation.
Early identification of deteriorating patients is
critical to improving outcomes and reducing
adverse events in hospital settings [1]. However,
the predictive power of NEWS2 can be enhanced

by leveraging machine learning to analyze complex

patterns in patient data [2].
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An XGBoost model was trained within Python
using the following packages: pandas, numpy,
scikit-learn, XGBoost and Optuna.

The most important variables are able to be
determined from the model weights and the most
important features for each model varied slightly

but the top features included:
o NEWS2Score

The data shown in Table 1 shows that patient
deterioration can be determined from previous
observational data. Table 1 also shows that an
increase in the amount of previous observation
data can increase the predictive power of the
model which is a similar trend seen by Choi et al
[2].

The feature importance also indicates that the
previous NEWS2 score, AVPU score, and Mask
Code are important features in predicting the next
NEWS2 score of a patient.
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Also shown in the results is the accuracy of the
respective models of 0.142, 0.454, and 0.646 with
the highest accuracy being the model with data that
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Figure 2. National Early Warning System 2 scoring systems and
associated observational features. Image obtained from [4].

Figure 1. Schematic overview of the methodology, showing data collection from included the most previous observations.

NuTH Trust, secure storage, dataset grouping, training and optimisation with
cross-validation and hyperparameter tuning, and final model evaluation.

The performance of the model has shown that

This was a retrospective observation study using acute deterioration can be predicted using previous

pseudonymised patient data collected from observational data. Additionally found what

Newcastle upon Tyne Hospitals NHS foundation _ Model Type (Accuracy) variables are Iimportant Iin predicting patient

trust from Dec 2018 — June 2024 This resulted in Feature 0 Previous Observations 2 Previous Observations 4 Previous Observations deterioration.

45,161 unique patients in this period [3]. Ranking (0.142) (0.454) (0.646) This work has the potential to support clinicians in
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NEWS2 scores 0-3 made up ~90% of the data 2 MaskCode MaskCode AVPU patient care and safety.
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Table 1 - Showing the top 5 most important features extracted from each XGBoost model.

Newcastle Biomedical
Research Centre

2=/Newcastle
University

With thank to the knowledge and support of Professor Edward Meinert, Dr Cen Cong,
Aditya Singh, Hanan Albalawi, Uthpala Molligoda, Peta Le Roux, Dr Lynsey Threlfall, and
Dr Chris Plummer.

NIHR


http://paperpile.com/b/G6ZHFH/RNmSQ
http://paperpile.com/b/G6ZHFH/RNmSQ
http://paperpile.com/b/G6ZHFH/RNmSQ
http://dx.doi.org/10.1186/s12873-020-00379-y
http://paperpile.com/b/G6ZHFH/7Fwz
http://paperpile.com/b/G6ZHFH/7Fwz
http://paperpile.com/b/G6ZHFH/7Fwz
http://dx.doi.org/10.1038/s41598-023-35617-3
http://paperpile.com/b/G6ZHFH/qKr5
http://paperpile.com/b/G6ZHFH/qKr5
http://paperpile.com/b/G6ZHFH/qKr5
http://dx.doi.org/10.1038/s41591-020-1037-7

