Supplementary material
Supplementary table S1. Composition of clinical risk scores calculated in patients with the full set of parameters necessary for risk score calculation (n=68). AF = atrial fibrillation, AAD = antiarrhythmic drug, TIA = transient ischaemic attack, COPD = chronic obstructive pulmonary disease.
	Variables
	APPLE1
	DR-FLASH 2
	FLAME3
	HATCH4
	HATCH+OSA5
	CHADS26
	R2CHADS27
	CHA2Ds2VASc8
	CAAP-AF9
	PAT2C2H 10
	C2HEST11

	Age
	X
	 
	 
	X
	X
	 X
	 X
	X
	X
	X
	X

	Sex
	 
	X
	X
	 
	 
	 
	 
	X
	 
	 
	 

	Type of AF
	X
	X
	 
	 
	 
	 
	 
	 
	X
	X
	 

	Duration of AF
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 

	AADs failed
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 

	Heart failure
	 
	 
	 
	X
	X
	 X
	 X
	X
	 
	X
	X

	Diabetes mellitus
	 
	X
	 
	 
	 
	 X
	 X
	X
	 
	 
	 

	Hypertension
	 
	X
	 
	X
	X
	 X
	 X
	X
	 
	X
	X

	TIA/Stroke
	 
	 
	 
	X
	X
	 X
	 X
	X
	 
	X
	 

	COPD
	 
	 
	 
	X
	X
	 
	 
	 
	 
	X
	X

	Mitral regurgitation
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 

	Obstructive Sleep Apnoea
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 

	Coronary artery disease
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X

	Vascular disease
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 

	Thyroid disease
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X

	Extreme comorbidity*
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 

	eGFR
	X
	X
	 
	 
	 
	 
	 X
	 
	 
	 
	 

	Echocardiogram-derived Left atrial diameter 
	X
	X
	X
	 
	 
	 
	 
	 
	X
	 X
	 

	Echocardiogram-derived Left ventricular ejection fraction
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



*Extreme comorbidity is defined as one of the following: severe mitral regurgitation, moderate or greater mitral stenosis, mitral valve replacement, hypertrophic cardiomyopathy, structural congenital heart disease.

Supplementary Table S2. Additional clinical risk scores considered but not included. AF = Atrial fibrillation, LA = left atrium.
	Score
	Components
	Reason for exclusion

	ALARMEc12 
	AF type (A), Left Atrial size [normalized left atrial area (NLA) ≥10.25], Renal insufficiency (eGRF <68 ml/min), Metabolic syndrome and cardiomyopathy.
	Left atrial area measurements unavailable for 61 patients

	ATLAS13 
	A, Age; T, Type of AF; LA, LA volume; S, Sex and Smoking 
	Left atrial volume data unavailable in 108 patients

	BASE-AF214
	Body mass index >28 kg/m2(2) (1); Atrial dilatation >40 mm (1); current Smoking (1); Early recurrence (1); duration of AF history >6 years (1) and non-paroxysmal type (1) of AF
	Smoking data unavailable in 113 patients.

	BNP + (1) CHADS2; (2) CHA2DS2-VASc, (3) R2CHADS2, and (4) HATCH. 
All risk scores derived from 15
	CHADS2 + BNP
CHA2DS2-VASc + BNP
R2CHADS2 + BNP
HATCH + BNP
	BNP data unavailable in almost all patients

	FER2CI16 
	Female, early recurrence of atrial fibrillation (within 3 months), shorter minimum coupling time (CI) of atrial premature contraction (< 48%) calculated from 24-hour Holter recording at 12 months.
	Predicts late recurrence of atrial fibrillation.

	MB-LATER17 
	Male, Bundle brunch block, Left atrium ≥47 mm, Type of AF [paroxysmal, persistent or long-standing persistent], and ER-AF = early recurrent AF
	Predicts late atrial fibrillation recurrence.

	Novel risk model comprising age, coronary artery disease (CAD), heart failure (HF), hypertension, transient ischemic attack (TIA) or cerebrovascular accident (CVA), and left atrial diameter (LAD)18
	Age, coronary artery disease (CAD), heart failure (HF), hypertension, transient ischemic attack (TIA) or cerebrovascular accident (CVA), and left atrial diameter (LAD)
	Hypertension grades not known in the patient cohort.


	PRE2SSS2 score19 
	[PRE]vious ablation: 2 points, female [S]ex: 1 point, [S]inus node dysfunction: 1 point, left atrial [S]car: 2 points 
	The patients included in this study underwent first time atrial fibrillation ablation procedures.

	SUCCESS20
	Severity of AF type (S), Unsuccessful previous ablations (U), Creatinine Clearance <60 mL/min (CC), Elderly (E), Size of LA (S), Systolic left ventricular EF (S).
	The SUCCESS score is comprised of the APPLE score with an additional point for patients undergoing repeat ablation procedures. The patients studied in this study underwent first time atrial fibrillation ablation.

	VAT-DHF Score21 
	[V]olume: 1 point, [A]F [T]ype: 1 point, [D]iabetes: 1 point, [H]eight: 1 point, [F]-waves: 1 point

	Left atrial volume data unavailable in 108 patients.





Supplementary Table S3. Arrhythmia recurrence rates in patients stratified into quartiles according to the follow up duration after (A) index and (B) repeat ablation. 
	(A) Index ablation

	Quartile
	Number of patients
	Number of arrhythmia recurrences
	Recurrence rate (%)
	Median follow up (Days)
	Follow up range (Days)

	Q1
	31
	6
	19.4
	297
	112-371

	Q2
	30
	9
	30
	461.5
	372-568

	Q3
	31
	15
	48.4
	657
	570-810

	Q4
	31
	14
	45.2
	1073
	818-1629

	(B) Repeat ablation

	Quartile
	Number of patients
	Number of arrhythmia recurrences
	Recurrence rate (%)
	Median follow up (Days)
	Follow up range (Days)

	Q1
	10
	3
	30
	142
	14-214

	Q2
	9
	1
	11.1
	314
	220-358

	Q3
	9
	6
	66.7
	420
	366-510

	Q4
	10
	6
	60
	727.5
	569-986





Supplementary Table S4. Accuracy, precision, recall, specificity and F1 score of the multivariable logistic regression model in the training and test cohorts, as well as among patients undergoing repeat atrial fibrillation ablation procedures
	
	Accuracy
	Precision
	Recall
	Specificity
	F1 Score

	Training
	0.674
	0.737
	0.764
	0.516
	0.750

	Test
	0.676
	0.700
	0.875
	0.308
	0.778

	Repeat
	0.684
	0.813
	0.591
	0.813
	0.684





Supplementary Figure S1. Correlation matrix of variables with p values ≤0.2 in the initial univariable analysis. LA = Left atrium.
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Supplementary Figure S2. Calibration plot of the logistic regression model in (A) training and (B) testing datasets.
[image: ]



Supplementary Figure S3. Decision curve analysis for the prediction model. The grey line represents the strategy where all patients are treated, and the solid black horizontal line represents the strategy where no patients are treated.
[image: ]

Supplementary Figure S4. Screenshot of the trained logistic regression model in EP Workbench 22,23. Available as a Work-in-Progress module at https://github.com/ep-workbench-wips/Bodagh-2025-AF-MRI-EAM-Inference-Model. The left panel shows a left atrial voltage map. The middle panel shows the Work-In-Progress Workspace containing the specified case object (case_1: Left Atrium) and “Custom Widgets” (variables included in the multivariable model). The Work-In-Progress module is run by pressing the arrow next to the “Code” icon (top right). A pop-up appears the displaying the output, which presents the log odds ratio.
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