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ABSTRACT FEATURE SELECTION Local feature importance

As the world emerges from the pandemic caused by SARS-CoV-2, there is a need . Minor adjustments in the model's random initialization or * Ve analyzed the local importance (i.e., judged for each patient) of each feature.

to understand factors that determine the effects of COVID-19, as well as the train-test split led to variances in the selected feature set * SHapley Additive exPlanation (SHAP) values can determine the importance of a
diagnostic features that may be used to predict the occurrence of severe cases and for the embedded feature selection methods due to the feature and its directionality influence by comparing what a model predicts with
mortality. Patients with severe COVID-19 are often afflicted with neurologic known problem of selection instability. and without that feature for each observation in the training data by calculating the
symptoms, and individuals with a pre-existing neurodegenerative disease have an . |nyestigating an ensemble of independent models, each marginal contribution [9].

increased risk of severe COVID-19 [1-4]. We conducted a study to determine the of which was initiated with a different random seed, °* Based on game theory, the SHAP values illustrate how vital each player (i.e.,
relationship between the lethality of COVID-19 and CNS-related symptoms. The resolved this issue. classification feature) is to the overall cooperation and what payoff (i.e.,
electronic health records of 471 patients with severe COVID were analyzed to classification accuracy) the player can expect from participation in the game [10].
automatically identify the clinical characteristics predictive of COVID-19 mortality. Measures: B ROC B Sensitivity Bl Specificity
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with an embedded feature selection capability [5]. The initial selection followed by o

SHAP analysis revealed that a small ensemble of readily observable clinical 0 75- Characteristics of speech (Clear) - .“_........

features, notably including characteristics associated with cognitive impairment, o Characteristics of speech (Unable to assess) - 4.... s

could predict in-hospital mortality with an accuracy greater than 0.85 (expressed as = 0.50-

the area under the ROC curve of the classifier). These findings have important = Delirium (Unable to assess) - ‘* o
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« 245 of the patients were females, and 226 were males. * Feature importance can be expressed by the absolute ® alive ® died e | '
» No significant difference in age between the African-American and white patients. values of the non-zero coefficients of the covariates. SHAP values
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ace ve Alive Per.  Died Died %) Tota ve Alive’  Died Died %.| Tota Age - —e— descriptors that can be divided into two categories: CNS-related and frailty-
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