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Background

- Adoption of electronic medical records in the United States (US) has
accelerated development of machine learning (ML) suveillance systems
for predicting numerous clinical outcomes

- To assess the progress of these new methods, we conducted a
retrospective analysis of published models for predicting in-hospital
mortality

Study Aims

1. Determine if progress has been made with in-hospital mortality
prediction models

2. Evalute the impact of ML on in-hospital mortality prediction models

Methods

We performed a systematic query of MEDLINE for predictive outcome
research from 1980-2022. Published research was manually curated
and selected based on 3 search criterion:

1) In-hospital mortality prediction

2) Data using adult inpatients

3) Model performance evaluation using area under the receiver
operating characteristic curve (AUROC)
Studies were then categorized by severity score, and/or ML algorithm
used.
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Results

Figure 2A. Severity Score In-Hospital Mortality Performance
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Figure 2B. Machine Learning In-Hospital Mortality Performance
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Figure 1: US EHR Adoption and Outcome
Prediction Publications from 1980-2022
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Results

Retrospective Analysis: From the 14,465
manuscripts published from 1980-2022, a total
of 66% (n=9,602) were identified as mortality
prediction studies. After filtering for in-hospital
mortality as the predicted outcome and
AURQOC as the performance metric reported,
77 publications were selected for further
evaluation.

Key Points

- Peak severity score performance
was observed in 1999 (APACHE-III
AUROC=0.90)

- Severity score models exhibted
a model performance range of
(AUROC=0.66-0.90) and ML
models exhibited a wider

range in performance
(AUROC=0.57-0.95)

- Neural network and random for-
ests consistently exhibited peak
performances (AUROC >0.90)

- Traditional regression methods
that utilized novel data-types such
as medical free-text and regression
coefficients from time-series
laboratory measurement trends as
model variables had comparable
performance (Marafino et al.
AUROC: 0.92)

- Significant differences in model
performance on derivation
(AUROC: 0.95) and validation data
(AUROC: 0.81) were observed
(Figure 2B, Meyer et al.)
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