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INTRODUCTION
─

New-onset atrial fibrillation (NOAF) is a common complication of critical 
illness.

NOAF occurs frequently in patients admitted to an intensive care unit 
(ICU)

NOAF is associated with an increased mortality risk and both short and 
long-term complications.

Preventing NOAF during an ICU stay could improve patient outcomes 

Identify patients at high risk of NOAF could help future trials of 
prevention strategies risk-stratify patients to improve study efficiency. 

An existing NOAF prediction model1 has shown only modest 
performance when externally validated2.



OBJECTIVES
─

1. Quantify the associations between known predictors 
and NOAF.

2. Investigate non-linear, machine learning approaches to 
developing a predictive model.

3. Assess the relative performance of the linear and non-
linear models, focusing on discrimination and 
calibration.

4. Assess the generalisability of the models on an 
external validation cohort, and compare with one 
existing NOAF prediction model.



METHOD
─

International Delphi consensus exercise to identify candidate 
predictors
Three models developed in multicentre USA / UK data 
incorporating dynamic data to predict new AF onset over the 
following 24 hours
1.Penalised (Ridge) logistic regression
2.Gradient-boosted tree (GBT)
3.Neural network
Performance assessed in external validation cohort from 4 UK 
centres
Performance compared with one published NOAF prediction 
model 



RESULTS - DATA
─
39084 patients after exclusions
2797 (7.2%) developed new-onset AF during their ICU stay

Figure 1: Numbers of  patients per ICU over time



RESULTS – EXPLORATORY
─

Figure 2: Univariable (unadjusted) associations of
key predictors with NOAF

Figure 3: Adjusted association of  serum 
[Mg2+] throughout admission with NOAF



RESULTS – MODEL BUILDING
─

Figure 4: Cross-validated AUROC values by 
number of  included variables for each model



RESULTS – EXTERNAL VALIDATION
─

4 centres from London and Cambridge
29,833 patients after exclusions
2,686 (9.0%) developed new-onset AF during their ICU stay

Figure 5: External validation ROC curves with risk thresholds for: a) 
logistic regression model; (b) the gradient-boosted tree; (c) the neural 

network; and (d) the external logistic regression model.

Figure 6: Bootstrapped external validation AUROC values for the four assessed models

Existing published modelNeural networkGradient-boosted treeLogistic regression



CONCLUSION
─

A serum [Mg2+] <0.75 mmol/L was associated with an 
increased NOAF risk, even after adjusting for renal 
function
External validation of all 3 models developed in our 
multicentre USA / UK data outperformed an existing 
prediction model
A GBT model outperformed both penalised logistic 
regression and neural network models, even using the 
fewest predictors
Our GBT model shows potential to accurately highlight 
high-risk patients for NOAF prevention studies. The 
model should be further evaluated in other centres.
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