Improving Risk Prediction and Mechanistic Understanding of Atrial Fibrillation
Background
In New Zealand, over 60,000 individuals have atrial fibrillation (AF), the most common arrhythmia, with many likely undiagnosed due to the lack of AF-specific biomarkers. Polygenic risk scores for AF (AF-PRS), which aggregate genetic susceptibility from common variants, show promise for predicting AF risk, but their utility in patients with coronary artery disease (CAD) remains unclear. Further, the molecular mechanisms underlying AF are incompletely understood. This study evaluated whether AF-PRS improve risk prediction in CAD patients following acute coronary syndrome (ACS) and characterised atrial gene expression changes associated with AF susceptibility and resistance.
Methods
Published AF-PRS were calculated for 1,273 CAD patients without prior AF who survived to one year following ACS. Logistic regression assessed associations between AF-PRS and incident AF, adjusting for GRACE score, CHARGE-AF score, NT-proBNP, sex, and ethnicity. Predictive performance was evaluated using the area under the receiver operating characteristic curve. In parallel, AF was induced in 11 female sheep via eight weeks of tachypacing; four developed sustained AF and seven remained resistant. Five healthy sheep served as controls. RNA sequencing was performed to identify differentially expressed genes and pathways.
Results
Sixty-five patients developed new-onset AF within one year post-ACS. Four AF-PRS were independently associated with AF and improved prediction beyond clinical risk scores. The AF, resistant, and control sheep exhibited distinct gene expression patterns, highlighting pathways associated with AF susceptibility and protection.
Conclusion
Integrating genetic risk into clinical models improves AF prediction, while transcriptomic profiling provides insight into molecular pathways underlying AF susceptibility and resistance.

