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Traumatic brain injury mortality prediction

Identifying patients with high risk of traumatic brain injury mortality is important to maximize the
resource for trauma care, and so that family members receive appropriate counsel and treatment
decisions 1) 2).

Zheng et al. developed and validate a radiomic prediction model using initial non-contrast computed
tomography (CT) at admission to predict in-hospital mortality in patients with traumatic brain injury
(TBI).

A total of 379 TBI patients from three cohorts were categorized into training, internal validation, and
external validation sets. After filtering the unstable features with the minimum redundancy maximum
relevance approach, the CT-based radiomics signature was selected by using the least absolute
shrinkage and selection operator (LASSO) approach. A personalized predictive nomogram
incorporating the radiomic signature and clinical features was developed using a multivariate logistic
model to predict in-hospital mortality in patients with TBI. The calibration, discrimination, and clinical
usefulness of the radiomics signature and nomogram were evaluated.

The radiomic signature consisting of 12 features had areas under the curve (AUCs) of 0.734, 0.716,
and 0.706 in the prediction of in-hospital mortality in the internal and two external validation cohorts.
The personalized predictive nomogram integrating the radiomic and clinical features demonstrated
significant calibration and discrimination with AUCs of 0.843, 0.811, and 0.834 in the internal and two
external validation cohorts. Based on decision curve analysis (DCA), both the radiomic features and
nomogram were found to be clinically significant and useful.

This predictive nomogram incorporating the CT-based radiomic signature and clinical features had
maximum accuracy and played an optimized role in the early prediction of in-hospital mortality. The
results of this study provide vital insights for the early warning of death in TBI patients 3).

One widely applied predictor of mortality outcome is the Trauma and Injury Severity Score (TRISS),
which shows good discrimination in identifying the patients with TBI at high risk of mortality 4).

The Corticosteroid Randomization after Significant Head Injury CRASH and the International Mission
for Prognosis and Analysis of Clinical Trials in Traumatic Brain Injury [IMPACT]) based on large clinical
trial datasets have shown good discrimination and have enabled accurate outcome predictions 5) 6) 7).

A study predicts a strong correlation between respiratory failure, pathological pupillary response, a
higher ISS, and substantial midline shift with poor outcomes in elderly patients sustaining an isolated
severe TBI 8).
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Nine studies demonstrated prognostic value of the FOUR score in predicting mortality and functional
outcomes. Thirty-two studies demonstrated equivalency or superiority of the FOUR score compared to
Glasgow Coma Scale in prediction of mortality and functional outcomes.

The FOUR score has been shown to be a useful outcome predictor in many patients with depressed
level of consciousness. It displays good inter-rater reliability among physicians and nurses 9).

The purpose of a study was to build a model of machine learning (ML) for the prediction of mortality in
patients with isolated moderate and severe traumatic brain injury (TBI).

Hospitalized adult patients registered in the Trauma Registry System between January 2009 and
December 2015 were enrolled in this study. Only patients with an Abbreviated Injury Scale (AIS) score
≥ 3 points related to head injuries were included in this study. A total of 1734 (1564 survival and 170
non-survival) and 325 (293 survival and 32 non-survival) patients were included in the training and
test sets, respectively.

Using demographics and injury characteristics, as well as patient laboratory data, predictive tools
(e.g., [logistic regression]] [LR], support vector machine [SVM], decision tree [DT], naive Bayes [NB],
and artificial neural networks [ANN]) were used to determine the mortality of individual patients. The
predictive performance was evaluated by accuracy, sensitivity, and specificity, as well as by area
under the curve (AUC) measures of receiver operator characteristic curves. In the training set, all five
ML models had a specificity of more than 90% and all ML models (except the NB) achieved an
accuracy of more than 90%. Among them, the ANN had the highest sensitivity (80.59%) in mortality
prediction. Regarding performance, the ANN had the highest AUC (0.968), followed by the LR (0.942),
SVM (0.935), NB (0.908), and DT (0.872). In the test set, the ANN had the highest sensitivity (84.38%)
in mortality prediction, followed by the SVM (65.63%), LR (59.38%), NB (59.38%), and DT (43.75%).

The ANN model provided the best prediction of mortality for patients with isolated moderate and
severe TBI 10).

A study concluded that The Marshall CT score was more accurate for prediction of mortality on 2
weeks, at one month, and at three months were than The Marshall CT score with higher ROC. The
correlation of the Rotterdam CT score with mortality was significant 11).

The GCS as a single variable may have limited value as a predictor of functional outcome 12).

Serial basal blood glucose, serum insulin, cortisol, growth hormone, glucagon and catecholamine
examinations were performed in 81 brain-injured patients. 32 patients with severe injuries of other
parts of the body (chest, abdomen, limbs or polytrauma), and 17 patients with non-traumatic acute
brain lesions served as double control. In the brain-injured patients there is a close relation between
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changes of the state of consciousness and those of basal blood glucose levels: the deeper coma the
higher and wider is the pathological glucose-level range. Four types of blood-glucose changes could
be identified in the background of which different alterations of each hormone level were observed.
Fatal outcome could be predicted in a non-diabetic patient in the first days when seeing: 1) Fasting
hyperglycaemia above 14 mmol/l; 2) Fluctuating basal blood glucose levels between 5 and 22 mmol/l;
3) Deeply depressed and unchanged basal insulin level; 4) Extremely high cortisol level; 5) Decreased
plasma epinephrine level. These changes in the carbohydrate metabolism seen after acute brain
lesions are not identical to diabetes mellitus 13).

Artificial neural network for traumatic brain injury mortality
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Artificial neural network for traumatic brain injury mortality prediction.
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