Abstract Title: Predicting Post-Operative Dysglycaemia with Machine Learning Models in an Australian Adult Surgical Inpatient Context: Investigating the STOIC-D Surgery Cohort


Aim

Dysglycaemia has been well-established to negatively impact surgical inpatients’ outcomes. Proactive management of glycaemia improves post-operative outcomes. This study aimed to explore the risk factors associated with dysglycaemia and other adverse outcomes, among surgical inpatients with diabetes or newly diagnosed hyperglycaemia. Machine learning models were employed to quantify the association between these risks and outcomes to inform risk calculation for clinical management decisions.

Methods

This retrospective cohort study was a sub-study of the Australian Specialist Treatment of Inpatients: Caring for Diabetes (STOIC-D) in Surgery trial. We applied machine learning techniques to characterise the association between various clinical risk factors and postoperative adverse outcomes, including persistent adverse post-operative glycaemia (PAPG; defined as ≥2 adverse glycaemic days - days with any glucose ≤3.9 or ≥15.0 mmol/L), hyperglycaemia, hypoglycaemia, acute kidney injury, and healthcare-associated infection. Data from prior to pre-operation day 2 and days 2 to 5 post-operation were collected. Machine learning prediction models applied included: rpart (RP), elastic net (EN) and xgboost (XBG). Model performance was analysed using the area under the curve (AUC).

Results

516 patients from the STOIC-D Surgery cohort who underwent an inpatient procedure were included. 327 patients had known diabetes, and 187 patients had newly diagnosed hyperglycaemia in hospital. 91 patients (17.6%) experienced PAPG. EN and XGB had similar predictive utility for PAPG (AUC 0.902 and 0.911, respectively) compared to RP (AUC 0.805). 21 predictors were retained using EN, the most useful predictor being pre-admission insulin treatment (OR 2.587).

Conclusion

This study demonstrated that machine learning models could be successfully applied to clinically useful post-operative glucose-related adverse outcomes. Identifying patients at risk of adverse glycaemic outcomes can enable judicious allocation of resources in hospital, improving the ability to optimise glucose and prevent inpatient adverse glucose-related morbidity.
